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Our Vision for the Future

Ridgefield National Wildlife Refuge is a place where people of all abilities can experience nature
and share their outdoor traditions with others. This island of habitat with its rich diversity
of floodplain forests, freshwater marshes, and meadows, will econtinue to sustain thriving
populations of wintering dusky Canada geese, migrating waterfowl, and other wildlife.
With collaboration from our conservation partners, the Refuge will apply sound,

scientific principles to sustain the long-term ecological health and integrity of

Lower Columbia River floodplain habitats; expand environmental education;

encourage participation in wildlife-dependent recreational opportunities;

protect and interpret unique cultural resources; and foster natural and

cultural resources stewardship. As the rural character of the landscape

changes, the Refuge will become even more important to wildlife and

those seeking to understand our natural and cultural heritage.
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In accordance with the National Wildlife Refuge System Administration Act, as amended, the
U.S, Fish and Wildlife Service completed a Comprehensive Conservation Plan (CCP) for
Ridgefield National Wildlife Refuge (Refuge). The purpose of this CCP is to specify a
management direction for the Refuge for the next 15 years. The goals, objectives, and strategies
for improving Refuge conditions—including the types of habitat we will provide, partnership -
opportunities, and management actions needed to achieve desired future conditions—are
described in the CCP. The Service’s preferred alternative for managing the Refuge is described
in this CCP and the effects on the human environment were described in the Draft CCP and
Environmental Assessment.
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Finding of No Significant Impact
for the
Ridgefield National Wildlife Refuge Comprehensive Conservation Plan
Clark County, Washington

The U.S. Fish and Wildlife Service (Service) has completed a Comprehensive Conservation Plan
(CCP) and Environmental Assessment (EA) for Ridgefield National Wildlife Refuge (Refuge).
The CCP will guide management of the Refuge for 15 years. The CCP/EA describes our
proposals for managing the Refuge and their effects on the human environment under four
alternatives, including the no action alternative.

Decision

Based on our comprehensive review and analysis in the CCP/EA, we selected Alternative 2 for
implementation, because it will guide management of the Refuge in a manner that:
e Achieves the mission of the National Wildlife Refuge System, and the purposes, vision,
and goals of the Refuge.
Maintains and restores the ecological integrity of the Refuge’s habitats and populations.
Addresses the important issues identified during the CCP scoping process.
Addresses the legal mandates of the Service and the Refuge.
Is consistent with the scientific principles of sound wildlife management and endangered
species recovery.
e Facilitates priority public uses appropriate and compatible with the Refuge’s purposes
and the Refuge System mission.

Summary of the Actions to be Implemented

Implementing the selected alternative will have no significant impacts on the environmental
resources identified in the CCP/EA. Refuge management under the selected alternative will
protect, maintain, and enhance habitat for priority species and resources of concern, and improve
the Refuge’s capability to provide food for migrating and wintering waterfowl. Improving the
Refuge’s floodplain/riparian forest, oak woodland, instream, and wetland habitats will increase the
value of lands and waters for a wide variety of native fish and wildlife.

The availability and quality of wildlife-dependent recreation on the Refuge will improve under
the selected alternative, but within a regional context, the cumulative change would be small.
Implementing the Refuge hunt programs will result in no significant, adverse cumulative
population level impacts to hunted or nonhunted wildlife species. A summary of the CCP
actions we will implement follows.

Under Alternative 2, the Refuge will:
e Protect, maintain, and where feasible, restore habitat for priority species, including dusky
Canada geese and other waterfowl, and imperiled Federal and State listed species.
e Meet Pacific Flyway management plan goals for dusky Canada geese and cackling geese.
e Maintain high-quality green forage for geese in improved pastures and wet meadows, and
increase cropland and wet meadow acreage.
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Manage wetlands to increase productivity and reduce water pumping costs.

Manage invasive species and State- and county-listed noxious weeds.

Increase enhancement and restoration of bottomland forest and oak woodland habitats.

Conduct habitat assessments to guide stream and tidally influenced wetland restorations.

Increase inventory and monitoring efforts.

Conduct studies to assess the feasibility of reintroducing native species such as

Columbian white-tailed deer and western pond turtle.

Maintain current public use areas and closures.

Maintain the current waterfowl hunt area.

¢ Develop a new access point to the Refuge’s River ‘S’ Unit, including a 2-lane bridge and
1-mile entrance road.

¢ Shorten the auto tour route slightly to provide habitat for dusky Canada geese and cranes.

o Construct a new 1.5-mile dike top walking trail.

Public Involvement and Changes Made to the Selected Alternative Based on Comments

We incorporated a variety of public involvement techniques in developing and reviewing the
CCP/EA. This included two open houses, four planning updates, numerous meetings with
partners and elected officials, and public review and comment on the Draft CCP/EA. The details
of our public involvement program are described in the CCP, in Appendix J.

Based on the public comments we received and considered, Alternative 2 as described in the
CCP/EA has been slightly modified. In regards to feasibility studies for establishing a
Columbian white-tailed deer population, we changed “nonessential experimental population” to
“population.” We added a strategy to Chapter 2.4.7, Objective 7.1 (Inventory and Monitoring)
related to monitoring sandhill cranes during breeding season and documenting nesting attempts.

Conclusions

Based on review and evaluation of the information contained in the supporting references, I have
determined that implementing Alternative 2 as the CCP for Ridgefield National Wildlife Refuge
is not a major Federal action that would significantly affect the quality of the human
environment within the meaning of section 102(2)(c) of the National Environmental Policy Act
of 1969. Accordingly, we are not required to prepare an environmental impact statement.
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Supporting References

U.S. Fish and Wildlife Service. June 2010. Ridgefield National Wildlife Refuge, Draft
Comprehensive Conservation Plan and Environmental Assessment.

U.S. Fish and Wildlife Service. 2010. Ridgefield National Wildlife Refuge Comprehensive
Conservation Plan.

Note: This Finding of No Significant Impact and supporting references are available for public
review at Ridgefield National Wildlife Refuge Complex, 28908 NW Main Avenue, Ridgefield,
Washington 98642, and U.S. Fish and Wildlife Service, Division of Planning, Visitor Services,
and Transportation, 911 NE 110 Avenue, Portland, Oregon, 97232. These documents can also
be found on the Internet at http://pacific.fws.gov/planning/. Interested and affected parties are
being notified of our decision.
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Chapter 1. Introduction and Background

1.1 Introduction

The fertile bottomlands of the lower Columbia River have long been vital to both wildlife and
people. Over the millennia, the river’s floodwaters altered the landscape by braiding new channels,
refreshing marshes, and depositing sediments which created a mosaic of bottomland forests,
meadows, and marshes, teeming with a rich diversity of fish and wildlife. Native people chose this
strategic place to sustain a thriving population and trade goods among Indian tribes along the river.
The wealth and prosperity resulting from these abundant natural resources were represented in their
magnificent cedar plank houses and canoes. When the Lewis and Clark expedition visited the town
of the Cathlapotle nation in 1805 and 1806, they noted this prosperity, as well as the abundant
wildlife in the lower reaches of the Columbia River (Moulton 1990, 1991).

The Corps of Discovery’s reports of the West’s vast natural resources brought new immigrants to the
land. The fertile river bottoms were sought out for agricultural uses to feed the burgeoning
population. The cities of Portland and VVancouver grew at the confluence of the Columbia and
Willamette rivers. Dams and dikes provided power and controlled floods, driving the development
of agriculture and industry, but also removing the influence of the river from certain habitats. Today,
only remnants remain of the diverse floodplain habitats that once covered the bottomlands of the
lower Columbia River.

Today, the Ridgefield National Wildlife Refuge (refuge) preserves both habitat for wildlife, and
evidence of the people who once lived here. This island of habitat with its rich diversity of
floodplain forests, freshwater marshes, and meadows, continues to sustain thriving populations of
wintering dusky Canada geese, migrating waterfowl, and other wildlife. The refuge also preserves
the most intact archaeological site on the lower Columbia River, and evidence of at least 2,300 years
of continuous human occupation. The refuge is a place where people can share a bond with nature,
and each other, by passing on outdoor traditions to new generations. As the population of the region
increases, the refuge will become even more important to wildlife and those seeking to connect with
nature.

The Ridgefield Refuge’s boundary encompasses 6,170 acres of Columbia River bottomlands and
uplands in Clark County, Washington (see maps 2 and 3). Of that, the refuge manages 5,217.7 acres,
owned in fee title, or managed per agreements or leases. The refuge was established in 1965 for the
conservation of dusky Canada geese and other waterfowl. It contains over 5,000 acres of pastures,
wetlands, riparian and bottomland forest, and oak woodlands. Ridgefield Refuge is part of the
Ridgefield National Wildlife Refuge Complex, which also includes Steigerwald Lake, Pierce, and
Franz Lake National Wildlife Refuges.

1.2 Proposed Action

We, the U.S. Fish and Wildlife Service (Service), manage the Ridgefield Refuge as part of the
National Wildlife Refuge System. This document is the refuge’s CCP. A CCP sets forth
management guidance for a refuge for a period of 15 years, as required by the National Wildlife
Refuge System Administration Act (16 U.S.C. 668dd et seq.) as amended by the National Wildlife
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Refuge System Improvement Act of 1997 (Public Law 105-57). The Administration Act requires
CCPs to identify and describe:
e The purposes of the refuge;
o The fish, wildlife and plant populations, their habitats, and the archaeological and cultural
values found on the refuge;
« Significant problems that may adversely affect wildlife populations and habitats and ways to
correct or mitigate those problems;
e Areas suitable for administrative sites or visitor facilities; and
e Opportunities for fish and wildlife dependent recreation.

National Wildlife Refuge System (Refuge System) planning policy (Service Manual Part 602, 602
FWS3, June 21, 2000) states that the purpose of CCPs is to: “describe the desired future conditions of
a refuge and provide long-range guidance and management direction to achieve refuge purposes;
help fulfill the National Wildlife Refuge System mission; maintain and, where appropriate, restore
the ecological integrity of each refuge and the Refuge System; . . . and meet other mandates.”

The Service developed and examined alternatives for future management of Ridgefield Refuge
through the CCP process. These were presented in the Draft Comprehensive Conservation Plan and
Environmental Assessment (USFWS 2010). The various alternatives addressed the major issues and
relevant mandates identified during the process and are consistent with the principles of sound fish
and wildlife management. We evaluated four alternatives for the refuge’s CCP and selected
Alternative 2 as the preferred alternative.

The preferred alternative represents the most balanced approach for: Achieving the refuge’s
purposes, vision, and goals; contributing to the Refuge System’s mission; addressing relevant issues
and mandates; and managing the refuge consistent with the sound principles of fish and wildlife
management. The preferred alternative was slightly modified between the draft and final documents
based upon comments received from the public, other agencies, and organizations. The Service’s
Regional Director for the Pacific Region made the final decision about the alternative to be
implemented.

1.3 Purpose and Need for the CCP

The purpose of the CCP is to provide the Service, the Refuge System, partners, and the public with a
15-year management plan for improving the refuge’s habitat conditions and infrastructure, for fish,
wildlife, and public use. An approved CCP will ensure that the Service manages the refuge to
achieve its purposes, vision, goals, and objectives; and help fulfill the mission of the Refuge System.

The CCP will provide reasonable, scientifically grounded guidance for the long-term conservation of
native plants and animals, with emphasis on migratory birds and improving the refuge’s grassland,
wetland, riparian, and woodland habitats. The CCP will identify appropriate actions for protecting
and sustaining the cultural and biological features of the refuge; its wintering waterfowl populations
and habitats; the migratory landbird and waterbird populations that use the refuge; and threatened,
endangered, or rare species. A final purpose of the CCP is to provide guidance and evaluate the
priority public use programs on the refuge, including hunting, fishing, wildlife observation,
photography, environmental education and interpretation.
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The CCP is needed for a variety of reasons. Primary among these is the need to provide migration
and wintering habitat for dusky Canada geese and other waterfowl in the lower Columbia River
region. There is a need to improve habitat conditions on the refuge’s grassland, wetland, riparian,
bottomland forest, and oak woodland habitats, many of which are degraded by invasive plants and
animals. There is a need to address the refuge’s contributions to the recovery of Federal and State
listed species native to the lower Columbia River and the Willamette Valley-Puget Trough
ecoregion, including Columbian white-tailed deer, water howellia, and western pond turtle. There is
a need to protect and restore habitat values for other sensitive, rare, and declining species of the
lower Columbia River.

There is a need to analyze refuge public use programs for the Refuge System’s wildlife-dependent
priority public uses and to determine what improvements or alterations should be made in the pursuit
of compatible, higher quality programs, and to accommodate increasing numbers of visitors while
providing for the needs of wildlife. The refuge also includes important archaeological sites, and
there is a need to address both protection of cultural resources and cultural resources education.

1.4 Content and Scope of the CCP

This CCP provides guidance for management of refuge habitats and wildlife and administration of
public uses on refuge lands and waters. This CCP is intended to comply with both the Refuge
System Administration Act and the National Environmental Policy Act (NEPA), as amended (42
U.S.C. 4321-4347). The CCP includes the following information.

e Anoverall vision for the refuge and its role in the local ecosystem (Chapter 1).

o Goals and objectives for specific habitats, research, inventory, monitoring, and public use
programs, as well as strategies for achieving the objectives (Chapter 2).

e A description of the refuge’s physical environment (Chapter 3).

e A description of the refuge’s wildlife species and species groups identified as priority
resources of concern and their habitats; their condition and trends on the refuge and within
the local ecosystem; the desired ecological conditions for sustaining them, and a short
analysis of threats to resources of concern and their habitats (Chapter 4).

e A description of the refuge’s administrative and public use facilities, and public use programs
(Chapter 5).

e A description of the refuge’s historic and cultural resources, socioeconomic environment and
special designation areas (Chapter 6).

o Evaluations of existing and proposed public uses for appropriateness and compatibility with
the refuge’s purposes (Appendices A and B).

o A comprehensive list of plants and vertebrate species known or suspected to occur on the
refuge (Appendix C).

e An outline of the projects, staff and facilities needed to support the CCP’s implementation
(Appendix D).
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1.5 Refuge Planning and M anagement Guidance

The refuge is managed as part of the Refuge System within a framework provided by legal and
policy guidelines. This CCP is primarily guided by the provisions of the mission and goals of the
Refuge System, the purposes of the refuge as described in its acquisition authority, Service policy,
and Federal laws. The following summaries are provided as background for the CCP.

1.5.1 TheU.S. Fish and Wildlife Service

The refuge is managed by the Service, an agency within the Department of the Interior. The Service
is the principal Federal agency responsible for conserving, protecting and enhancing the Nation’s fish
and wildlife populations, and their habitats.

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.” Although we share
this responsibility with other Federal, state, tribal, local, and private entities, the Service has specific
trust responsibilities for migratory birds, endangered and threatened species, and certain anadromous
fish and marine mammals. The Service has similar trust responsibilities for the lands and waters we
administer to support the conservation and enhancement of fish, wildlife, plants, and their habitats.
The Service also enforces Federal wildlife laws and international treaties for 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 Service manages the 150-million acre Refuge System. The 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 more than 550
national wildlife refuges; thousands of small wetlands and other special management areas; and
millions of acres of islands and their surrounding marine environments in remote areas of the Pacific
Ocean. The needs of wildlife and their habitats come first on refuges, in contrast to other public
lands that are managed for multiple uses.

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” (National Wildlife Refuge System Administration
Act of 1966, as amended)(16 U.S.C. 668dd et seq.)

Wildlife conservation is the fundamental mission of the Refuge System. The goals of the Refuge
System, as articulated in the Mission Goals and Purposes Policy (Service Manual Part 601 (601
FWL1)) are to:
o Conserve a diversity of fish, wildlife, and plants and their habitats, including species that are
endangered or threatened with becoming endangered.
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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.

o 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).

o Foster understanding and instill appreciation of the diversity and interconnectedness of fish,

wildlife, and plants and their habitats.

Law and Poalicy Pertaining to the Refuge System. Refuges are guided by various Federal laws and
executive orders, Service policies, and international treaties. Fundamental to the management of every
refuge are the mission and goals of the Refuge System 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 derive from the National Wildlife Refuge System
Administration Act of 1966 (Administration Act) as amended (16 U.S.C. 668dd-668ee); the Refuge
Recreation Act of 1962 as amended (16 U.S.C. 460k-460k-4); Title 50 of the Code of Federal
Regulations; and the Service Manual. The Administration Act is implemented through regulations
covering the Refuge System, published in Title 50, subchapter C of the Code of Federal Regulations
and policies contained in the Service Manual. These regulations and policies govern general
administration of units of the Refuge System.

Many other laws apply to the U.S. Fish and Wildlife Service 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. Brief descriptions of laws pertinent to Ridgefield Refuge are
included in this chapter. A complete list of laws pertaining to the Fish and Wildlife Service and the
Refuge System can be found at http://laws.fws.gov.

Refuge Recreation Act of 1962 (16 U.S.C. 460k-460k-4). The Refuge Recreation Act authorized
the Secretary of the Interior to administer refuges, hatcheries, and other conservation areas for
recreational use, when such uses do not interfere with the area’s primary purposes. It provided for
public use fees and permits, and penalties for violating regulations. It also authorized the acceptance
of donated funds and real and personal property, to assist in carrying out its purposes. Enforcement
provisions were amended in 1978 and 1984 to make violations misdemeanors in accordance with the
uniform sentencing provisions of 18 U.S.C. 3551-3586.

National Wildlife Refuge System Administration Act (16 U.S.C. 668dd et seq.) as amended by the
National Wildlife Refuge System Improvement Act* (Public Law 105-57). Of all the laws governing
activities on national wildlife refuges, the Refuge Administration Act exerts the greatest influence. The
National Wildlife Refuge System Improvement Act of 1997 (Refuge Improvement Act) amended the
Administration Act by defining a unifying mission for all refuges, including a new process for
determining compatible uses on refuges, and requiring that each refuge be managed under a
comprehensive conservation plan. Key provisions of the Refuge Administration Act follow.
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e Comprehensive conservation planning. A CCP must be completed for each refuge by the year
2012, as is required by the Refuge Administration Act. Each CCP will be revised every 15 years
or earlier if monitoring and evaluation determine that changes are needed to achieve the refuge’s
purposes, vision, goals, or objectives. The Refuge Administration Act also requires that CCPs be
developed with the participation of the public. Public comments, issues, and concerns are
considered during the development of a CCP, and together, with the formal guidance, can play a
role in selecting the preferred alternative. The CCP provides guidance in the form of goals,
objectives, and strategies for refuge programs, but may lack some of the specifics needed for
implementation. Therefore, step-down management plans will be developed for individual
program areas as needed, following completion of the CCP. The step-down plans are founded on
management goals, objectives and strategies outlined in a CCP, and require appropriate NEPA
compliance.

o Wildlife conservation; biological diversity, integrity and environmental health. The Refuge
Administration Act expressly states that the conservation of fish, wildlife and plants, and
their habitats is the priority of Refuge System lands, and that the Secretary of the Interior
shall ensure that the biological integrity, diversity, and environmental health of refuge lands
are maintained. House Report 105-106 accompanying the Improvement Act states “... the
fundamental mission of our System is wildlife conservation: wildlife and wildlife
conservation must come first.”

e Refuge purposes. Each refuge must be managed to fulfill the Refuge System mission and the
specific purpose(s) for which the refuge was established. 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. When a conflict exists between the
Refuge System mission and the purpose of an individual refuge, the refuge purpose may
supersede the mission.

e Priority public uses on refuges. The Administration Act superseded some key provisions of
the Refuge Recreation Act regarding compatibility, and also provided significant additional
guidance regarding recreational and other public uses on units of the Refuge System. 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. The Service is to grant these six wildlife-dependent public uses special
consideration during planning for, management of, and establishment and expansion of units
of the Refuge System. When determined compatible on a refuge-specific basis, these six
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.

Compatibility and Appropriate Refuge Uses Policies (603 FW 2 and 1). With few exceptions,
lands and waters within the Refuge System are different from multiple-use public lands in that they
are closed to all public access and use unless specifically and legally opened. 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.
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The six wildlife-dependent recreational uses described in the Refuge Administration Act (hunting,
fishing, wildlife observation and photography, and environmental education and interpretation) are
defined as appropriate. When determined to be compatible, they receive priority consideration over
other public uses in planning and management. Other nonwildlife-dependent uses on a refuge are
reviewed by the refuge manager to determine if the uses are appropriate. If a use is determined
appropriate, then a compatibility determination is completed.

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) occurring or
proposed on a refuge for appropriateness and compatibility. Updated appropriate use and
compatibility determinations for existing and proposed uses for the Ridgefield Refuge are in
Appendices A (Appropriateness) and B (Compatibility) of this CCP.

Biological Integrity, Diversity, and Environmental Health Policy (601 FW 3). The Refuge
Administration Act directs the Service to “ensure that the biological integrity, diversity, and
environmental health of the National Wildlife Refuge System are maintained for the benefit of
present and future generations of Americans...” The policy is an additional directive for refuge
managers to follow while achieving refuge purpose(s) and the Refuge System mission. It provides
for the consideration and protection of a broad spectrum of native fish, wildlife, and habitat resources
found on refuges and associated ecosystems. When evaluating the appropriate management direction
for refuges (e.g., in compatibility determinations), refuge managers will use sound professional
judgment to determine their refuge’s contribution to biological integrity, diversity, and environmental
health at multiple landscape scales. Sound professional judgment incorporates field experience,
knowledge of refuge resources, an understanding of the refuge’s role within an ecosystem, applicable
laws, and best available science, including consultation with others both inside and outside the
Service. The policy states that “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.”

Wildlife-dependent Recreation Policies (605 FW 1-7). The Refuge Administration Act states that
“compatible wildlife-dependent recreation is a legitimate and appropriate general public use of the
System.” A series of recreation policies provide additional guidance and requirements to consider
after a recreational use has been determined to be compatible. These policies also establish a quality
standard for visitor services on national wildlife refuges. Through these policies, we are to
simultaneously enhance wildlife-dependent recreational opportunities, provide access to quality
visitor experiences, and manage refuge resources to conserve fish, wildlife, plants, and their habitats.
New and ongoing recreational uses should help visitors focus on wildlife and other natural resources,
and provide an opportunity to display resource issues, management plans, and how the refuge
contributes to the Refuge System and the Service’s mission. The policies also require development
of a visitor services plan.

Research Natural Area Policy (8 RM 10). The refuge contains one Research Natural Area (RNA),
the 129-acre Blackwater Island RNA, established December 1972 (Wiberg and Green 1981).
Research Natural Areas have special status on lands managed by the Service. Guidance for the
operation of RNAs is provided in Section 8 RM 10 of the Service’s Refuge Manual, the purposes of
RNAs are:

Chapter 1. Introduction and Background 1-11



Ridgefield National Wildlife Refuge Comprehensive Conservation Plan

(1) *“...to preserve adequate examples of all major ecosystem types or other outstanding physical
or biological phenomena;”

(2) “To provide research and educational opportunities for scientists and others in the
observation, study, and monitoring of the environment;”” and

(3) *“...to preserve a full range of genetic and behavioral diversity for native plants and animals,
including endangered or threatened species...”

The Manual states that “activities on RNAs are limited to research, study, observation, monitoring,
and educational activities that are non-destructive, non-manipulative, and maintain unmodified
conditions . . . public uses which contribute to modification of a Research Natural Area should be
discontinued or expressly prohibited if such uses threaten serious impairment of research and
education values” (USFWS 1981).

1.5.3 Biological Resource Protection Acts

The refuge’s plant and animal species are protected under several Federal laws, including the
following.

Endanger ed Species Act of 1973 (16 U.S.C. 1531-1544). Through Federal action and by
encouraging the establishment of state programs, the 1973 Endangered Species Act (ESA) provided
for the conservation of ecosystems upon which threatened and endangered species of fish, wildlife,
and plants depend. The ESA:

e Authorizes the determination and listing of species as endangered and threatened,;

e Prohibits unauthorized taking, possession, sale, and transport of endangered species;

e Provides authority to acquire land for the conservation of listed species, using land and water
conservation funds;

e Authorizes establishment of cooperative agreements and grants-in-aid to States that establish
and maintain active and adequate programs for endangered and threatened wildlife and
plants;

e Authorizes the assessment of civil and criminal penalties for violating the act or regulations;
and

e Authorizes the payment of rewards to anyone furnishing information leading to arrest and
conviction for any violation of the act or any regulation issued there under.

Both the Service and the National Marine Fisheries Service (NMFS) implement and enforce the
ESA. The Service has primary responsibility for terrestrial and freshwater organisms, while NMFS
has jurisdiction over most marine and anadromous fish listed under the ESA. Under the ESA, the
Service has primary responsibility for the federally threatened water howellia, and NMFS has
primary responsibility for listed anadromous fish, including the Lower Columbia River
Evolutionarily Significant Units (ESU) of Chinook and coho salmon. Listed species and species of
concern found on the refuge are described in Chapter 4, Section 4.9.

Section 7 of the ESA requires Federal agencies to ensure that actions authorized, funded, or carried
out by them are not likely to jeopardize the continued existence of listed species, or modify critical
habitat. The Service will consult with NMFS regarding potential impacts of visitor use on listed
anadromous fish species found within the refuge and consult internally regarding terrestrial species.
For candidate species and species of concern, refuge management activities are focused on protecting
habitat and reducing threats so that these species do not need the protection of the ESA.
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Migratory Bird Treaty Act of 1918 (16 U.S.C. 703-712). The framers of the Migratory Bird Treaty
Act were determined to put an end to the commercial trade in birds, and their feathers, that by the
early years of the 20th century had wreaked havoc on the populations of many native bird species.
The Migratory Bird Treaty Act decreed that all migratory birds and their parts (including eggs, nests,
and feathers) were fully protected. It is the domestic law that affirms or implements the United
States’ commitment to four international conventions (with Canada, Japan, Mexico, and Russia) for
the protection of a shared migratory bird resource. Each of the conventions between two nations
protect selected species of birds that are common to both countries (i.e., they occur in both countries
at some point during their annual life cycle). All of the refuge’s bird species are protected under this
act, with the exception of nonnative species (European starling, house sparrow, and rock dove).

1.5.4 Historic Preservation Acts
The refuge’s historic resources are protected under several Federal laws.

Archaeological Resources Protection Act of 1979, asamended (16 U.S.C. 470aa-470ll). The
Archaeological Resources Protection Act largely supplanted the resource protection provisions of the
Antiquities Act of 1906 for archaeological items. This act established detailed requirements for
issuance of permits for any excavation for or removal of archaeological resources from Federal or
Indian lands. It also established civil and criminal penalties for the unauthorized excavation,
removal, or damage of any such resources; for any trafficking in such resources removed from
Federal or Indian land in violation of any provision of Federal law; and for interstate and foreign
commerce in such resources acquired, transported, or received in violation of any State or local law.

Public Law 100-588, approved November 3, 1988, (102 Stat. 2983) lowered the threshold value of
artifacts triggering the felony provisions of the act from $5,000 to $500, made attempting to commit
an action prohibited by the act a violation, and required the land managing agencies to establish
public awareness programs regarding the value of archaeological resources to the Nation.

Archeological and Historic Preservation Act of 1960, as amended (16 U.S.C. 469-469c). To
carry out the policy established by the Historic Sites Act, this Archeological and Historic
Preservation Act directed Federal agencies to notify the Secretary of the Interior whenever they find
that a Federal or federally assisted, licensed, or permitted project may cause loss or destruction of
significant scientific, prehistoric, or archaeological data. The act authorized use of appropriated,
donated, and/or transferred funds for the recovery, protection, and preservation of such data.

Historic Sites, Buildings and Antiquities Act of 1935 (16 U.S.C. 461-462, 464-467). This act
declared it a national policy to preserve historic sites and objects of national significance, including
those located on refuges. It provided procedures for designation, acquisition, administration, and
protection of such sites. National Historic and Natural Landmarks are designated under authority of
this act.

National Historic Preservation Act of 1966 (16 U.S.C. 470-470b, 470c-470n). This act provided
for preservation of significant historical features (buildings, objects, and sites) through a grant-in-aid
program to the States. It established a National Register of Historic Places and a program of
matching grants under the existing National Trust for Historic Preservation (16 U.S.C. 468-468d).
The act established an Advisory Council on Historic Preservation, which was made a permanent
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independent agency in Public Law 94-422, approved September 28, 1976 (90 Stat. 1319). That act
also created the Historic Preservation Fund. Federal agencies are directed to take into account the
effects of their actions on items or sites listed or eligible for listing in the National Register. As of
September 2004, 157 historic sites on national wildlife refuges had been placed on the National
Register, and an additional 229 sites have been identified as eligible for listing. The Basalt
Cobblestone Quarries at Ridgefield Refuge were listed on the National Register of Historic Places in
1981. The refuge’s Cathlapotle town site is eligible for listing.

Native American Graves Protection and Repatriation Act of 1990 (25 U.S.C. 3001-13)

This Act establishes requirements for the treatment of Native American human remains and sacred or
cultural objects found on Federal land. In any case where human remains or funerary objects can be
associated with specific Tribes or groups of Tribes, the agency is required to provide notice of the
item in question to the Tribe or Tribes. Upon request, each agency is required to return any such item
to any lineal descendant or specific Tribe with whom such item is associated.

Executive Order 11593 Protection and Enhancement of the Cultural Environment. Signed May
6, 1971, Executive Order 11593 requires that the Federal government provide leadership in
preserving, restoring, and maintaining the historic and cultural environment of the Nation. Agencies
of the executive branch of the government must:

1. Administer the cultural properties under their control in a spirit of stewardship and trusteeship
for future generations;

2. Initiate measures necessary to direct their policies, plans, and programs in such a way that
federally owned sites, structures, and objects of historical, architectural, or archaeological
significance are preserved, restored, and maintained for the inspiration and benefit of the
people; and

3. In consultation with the Advisory Council on Historic Preservation, institute procedures to
assure that Federal plans and programs contribute to the preservation and enhancement of
nonfederally owned sites, structures, and objects of historical, architectural, or archaeological
significance.

1.6 Refuge Establishment and Refuge Pur poses

The Refuge Administration Act directs the Service to manage refuges to achieve their purposes. The
purposes for which a refuge is established form the foundation for planning and management
decisions. Refuge purposes are the driving force in the development of the refuge vision statements,
goals, objectives, and strategies in a CCP and are critical to determining the compatibility of existing
and proposed refuge uses.

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 these documents indicate
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 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 an additional unit is acquired
under an authority different from the authority used to establish the original unit, the addition takes
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on the purpose(s) of the original unit, but the original unit does not take on the purpose(s) of the
newer addition. When a conflict exists between the Refuge System mission and the purpose of an
individual refuge, the refuge purpose may supersede the mission. The purposes for Ridgefield
Refuge are described below.

1.6.1 Refuge Acquisition History and Authorities

In January 1964, the Service completed a Consolidated Report of the Proposed Ridgefield National
Wildlife Refuge. The report was considered at a meeting of the Migratory Bird Commission
(MBCC) on February 17, 1964. The report proposed the purchase of 6,538.53 acres of private land
in Clark County, Washington, under the funding authority of the Migratory Bird Conservation Act
(MBCA) of 1929 (45 Stat. 1222), as amended, to create the Ridgefield Refuge.

The justification for creating the refuge was that “The Western Canada goose has an extremely
limited winter range, concentrated along the Willamette and Lower Columbia rivers. This subspecies
is limited in numbers and requires protection and habitat to insure its continued existence.” (In the
later 1965 memorandum establishing the refuge, “western Canada goose” was amended to read
“dusky Canada goose.”) The report also noted that the human population of the Portland-Vancouver
area was rapidly expanding and river bottom lands were being developed for industry and intensive
farming. “This process will continue inevitably until all waterfowl habitat is gone unless the land is
preserved in public ownership.”

Other justifications for establishment of the refuge included providing winter food for waterfowl,
providing public hunting, and reducing or insuring against crop depredation by geese and “the large
numbers of mallards, pintails, and wigeon which winter in this area.” During this time, most of the
acreage within the proposed refuge was used for cattle production, except tracts 23 and 23a on
Bachelor Island, which were used for potato farming, and tracts 14, 14a, and 24, which were private
hunting clubs (see Map 3 for refuge tracts).

The Service’s proposed management included creating 1,600 acres of permanent ponds and marsh by
placing water control structures on Gee Creek, and by diking existing lakes; creating an additional
300 acres of seasonal ponds within diked areas; farming within diked areas; fall planting of alfalfa
and grain which, supplemented by native pasture, would provide winter food for geese and wigeon;
and controlling weed on overgrazed pasture land. Grazing would initially be reduced “until pastures
recover from present over-use” but presumably, would be resumed in the future.

On May 18, 1965, the MBCC under the authority of the MBCA, approved the establishment of
Ridgefield Refuge and identified a 6,130.8-acre refuge acquisition boundary. From the MBCC’s
Memorandum #1, the purpose of the new refuge was to “Provide wintering habitat for dusky Canada
goose and other waterfowl.” The memorandum also specified peak populations of migratory
waterfowl, including 3,000 geese and 125,000 ducks, and that the refuge would also provide
“breeding and migration use” for waterfowl. The importance of the refuge to dusky Canada geese
was explicitly recognized: “The dusky Canada goose has an extremely limited winter range,
concentrated along the Willamette and lower Columbia rivers. This subspecies is limited in numbers
and requires protection and habitat to insure its continued existence.” The memorandum also
specifically mentioned that the refuge would provide “substantial public shooting.” “A portion of the
area in line with management findings but not to exceed 40 percent will be considered for waterfowl
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hunting in the future.” A number of tracts on the River ‘S’ and Carty units, totaling 2,483.03 acres,
were acquired under this purchasing authority using MBCA funds. Tract 21-1 on the Carty Unit
(24.99 acres) was also donated to the Service under authority of the MBCA.

Subsequent MBCC memoranda (Memorandum #4 of August 5, 1965; Memorandum #6 of January
22,1974; Memorandum #8 of February 5, 1985) reapproved the purchase price of remaining acreage
within the acquisition boundary, due to increased land values. In all of these memoranda, the
justification for acquisition was “To provide resting and wintering area for migratory waterfowl.”
Tracts on the Roth Unit totaling 510.4 acres were acquired under this purchasing authority using
MBCA funds.

The Environmental Impact Statement (EIS), Land Acquisition—Zimmerly Tract for Addition to
Ridgefield National Wildlife Refuge, Washington, dated March 1980, covered the acquisition of
1,610 acres of Bachelor Island within the approved refuge boundary. In the EIS, the Service stated
that its objective for the acquisition was “To preclude uses that would be incompatible with wildlife
use, such as industrial, commercial, or residential development, and to gain the capability to manage
the land for increased wildlife benefits.” The EIS mentioned the following species and species
groups as priorities for management: wintering waterfowl, bald eagle, sandhill crane, and great blue
heron.

The Environmental Assessment (EA), Acquisition of Remaining Tracts, Ridgefield National Wildlife
Refuge, Clark County, Washington, dated December 1983, applied to 1,609.97 acres of Bachelor
Island, and 589.31 acres of the Ridgeport Dairy Unit (the remaining tracts within the approved refuge
boundary). Inthe EA, the Service stated that its objectives for the acquisition were “To preclude
activities, such as industrial, commercial, and residential development, that would be incompatible
with wildlife use; to prevent changes in the present pattern of land use; and to gain authority to
manage the lands for increased wildlife benefits . . . To increase overwintering carrying capacity for
dabbling ducks . . . To maintain current capacity in support of existing overwintering use by Canada
geese, swans, and diving ducks.”

The Land Protection Plan (LPP) for Proposed Acquisitions to the Ridgefield National Wildlife
Refuge, dated November 1984, covered the same areas identified in the December 1983 EA. In the
LPP, the Service stated that its objectives for the acquisition were “to preclude human activities that
would be incompatible with wildlife use; to prevent major changes in the present pattern of land use;
and to manage added refuge lands for increased wildlife benefits.” The LPP mentioned the following
species and species groups as priorities for management: wintering waterfowl, bald eagle, sandhill
crane, and great blue heron. On February 11, 1985, Tracts 23 and 23a (1,609.97 acres) on Bachelor
Island were purchased from Bachelor Island Ranch, Inc. with MBCA funds.

The Preliminary Project Proposal (May 1989) and the Decision Document (Categorical Exclusion),
Acquisition of Port of Vancouver Tract, Ridgefield National Wildlife Refuge, Clark County,
Washington (October 12, 1989) applied to 520.81 acres (Tract 12) of the Ridgeport Dairy Unit.
Described in the Categorical Exclusion for the property transfer, the Service stated its objectives for
the acquisition: “To preclude human activities, such as land development and commercial enterprise,
(both with potential for altering habitat and polluting areas) that would be incompatible with wildlife
use; to prevent major changes in the present pattern of wildlife use; and to manage added refuge land
for increased wildlife benefits.” The Categorical Exclusion mentioned the following species and
species groups as priorities for management: “over 20 species of waterfowl wintering along the lower
Columbia River including mallard, pintail, and blue winged teal . . .; six subspecies of Canada geese
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(Taverner’s, dusky, western, cackling, lesser, and the endangered Aleutian); bald eagle; peregrine
falcon; tundra swan; sandhill crane; shorebirds; marshbirds; and songbirds.” Tract 12 on the
Ridgeport Dairy Unit was purchased from the Port of VVancouver on March 1, 1991, using Land and
Water Conservation Funds (LWCF), under the authority of the Fish and Wildlife Act of 1956. This
is the only portion of the refuge for which we used this funding source, for all other tracts being
purchased, we used MBCA funds.

The MBCC Memorandum #10, dated March 21, 1995, approved the purchase price for 68.5 acres
(Tracts 14 and 14a) of the Ridgeport Dairy Unit. The purpose of this acquisition was “To preserve a
major wintering area for migratory waterfowl along the Pacific Coast.” These tracts were purchased
from the Campbell Lake Rod and Gun Club on September 5, 1995, with MBCA funds.

The Decision Document (Categorical Exclusion), Roth Lowlands Addition to the Ridgefield National
Wildlife Refuge (April 24, 2007) expanded the refuge’s acquisition boundary by 42 acres, to include

tracts between Campbell Lake and Lake River. The Service stated that its objectives for the
boundary expansion were to: “reduce disturbance to roosting sandhill cranes (a State-endangered
species) on Campbell Lake; reduce disturbance to dusky Canada geese and other waterfowl using
adjacent pastures and wetlands; provide wintering habitat for dusky Canada geese and other
migratory birds.”

Table1.1 Land purchasesand purchase authoritiesfor Ridgefield Refuge

L egal

Date Document | Direction

May 18, MBCC The MBCC, acting under authority of the MBCA, authorized the Service to

1965 Memo #1 acquire 14 tracts in Clark County, WA, totaling 6,130.08 acres at a price of
$2.2 million, “to provide wintering habitat for dusky Canada geese and
other waterfowl. Will also provide breeding and migration use and
substantial public shooting in area. Estimated peak population: 125,000
ducks and 3,000 geese.”

January Warranty Tracts 21 and 21a (655.73 acres) purchased from Mary E. Carty et al. under

27, 1966 Deed authority of the MBCA. Purpose derived from MBCC Memo #1.

January Warranty Tracts 17, 17-1, 17R, 17R-1 (total 1,739.23 acres) purchased from West

31, 1966 Deed Coast Farms Company under authority of the Migratory Bird Hunting and
Conservation Stamp Act of 1934 (16 U.S.C. 718-718j). Purpose derived
from MBCC Memo #1.

February | Warranty Tract 19 (23.83 acres) purchased from James E. Carty with MBCA funds.

14, 1966 Deed Purpose derived from MBCC Memo #1.

March 29, | Warranty Tract 20 (11.47 acres) purchased from William E. Carty with MBCA funds.

1966 Deed Purpose derived from MBCC Memo #1.

September | Warranty Tract 25 (49.14 acres) purchased from Albert L. Kunz with MBCA funds.

23, 1966 Deed Purpose derived from MBCC Memo #1.

November | Warranty Tract 26 (3.63 acres) purchased from Fred and Elizabeth Laws with MBCA

17, 1966 Deed funds. Purpose derived from MBCC Memo #1.

November | Quitclaim | Tract 21-1 (24.99 acres) donated to the Service by Constance and Aubrey

29, 1967 Deed Morgan under the authority of the MBCA of 1929. Purpose derived from
MBCC Memo #1.
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Legal
Date Document | Direction
February | Quitclaim | Tract 21-1 (24.99 acres) donated to the Service by Mary E. Carty et al. under
22,1968 Deed the authority of the MBCA of 1929. Purpose derived from MBCC Memo
#1.
August 5, | MBCC Re-approved purchase of Tracts 11, 12, 14a “to provide resting and
1969 Memo #4 wintering area for migratory waterfowl.”
October Agreement | Tract 11 (153.78 acres) purchased from Rosa Roth under the authority of
21, 1969 Purchase of | the MBCA of 1929 as described within MBCC Memo #1 and #4.
Lands *Agreement for Purchase of Lands dated June 16, 1969.
January Warranty Tracts 11a, b, (356.62 acres) purchased from Rosa Roth under the authority
13, 1970 Deed of the MBCA as described within MBCC Memo #1 and #4.
March MBCC Re-approved purchase “to provide resting and wintering area for migratory
1972 Memo waterfowl.”
(no#)
January MBCC Re-approved purchase “to provide resting and wintering area for migratory
22,1974 Memo #6 waterfowl.”
March EIS, Land | Described acquisition of 1,610 acres of Bachelor Island within the
1980 Acquisition | acquisition boundary “to preclude uses that would be incompatible with
Zimmerly wildlife use, such as industrial, commercial, or residential development, and
Tract to gain the capability to manage the land for increased wildlife benefits.”
Species or species groups specifically mentioned were wintering waterfowl,
bald eagle, sandhill crane, and great blue heron.
December | EA, Covered acquisition of remaining tracts (12, 14, 18, 22, 23, 23a, 24, 27, 42,
1983 Acquisition | 41) within the approved refuge boundary “to preclude activities, such as
of industrial, commercial, and residential development, that would be
Remaining | incompatible with wildlife use; to prevent changes in the present pattern of
Tracts, land use; and to gain authority to manage the lands for increased wildlife
Ridgefield | benefits . . . to increase overwintering carrying capacity for dabbling ducks .
Refuge .. to maintain current capacity in support of existing overwintering use by
Canada geese, swans, and diving ducks.”
November | LPP, Covered acquisition of tracts 12 (tract 41 is a part of this tract), 14, 18, 22,
1984 Proposed 23, 23a, 24, 27 and 42 within the approved refuge boundary under authority
Acquisitions | of the MBCA *to preclude human activities that would be incompatible
to the with wildlife use; to prevent major changes in the present pattern of land
Ridgefield | use; and to manage added refuge lands for increased wildlife benefits.”
Refuge Species and species groups specifically mentioned were wintering
waterfowl, bald eagles, sandhill cranes, great blue heron.
February | MBCC Reapproved purchase “to provide resting and wintering area for migratory
5, 1985 Memo #8 waterfowl.”
February | Warranty Bachelor Island tracts (23 and 23a with 1,609.97 acres) purchased from
11, 1985 Deed Bachelor Island Ranch Inc. under the authority of the MBCA. Attachment
to deed states acquisition authority for the tract as “Section 5 of the Act of
February 18, 1929 (45 Stat. 1222) as amended by the Improvement Act of
1978 (92 Stat 3110), Section 6 of the Act of February 18, 1929 as amended
by the Section 301 of the Act of June 15, 1935 (49 Stat 381) and the
Migratory Bird Hunting Stamp Act of March 16, 1934 as amended.” MBCC
Memos #1, #4, #6, #8 and memo of March 1972; EIS of 1980, and EA of
1983.
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Legal
Date Document | Direction
October CatEx Purpose of acquisition of Tract 12 “to preclude human activities, such as
12,1989 (Decision land development and commercial enterprise, (both with potential for
Document, | altering habitat and polluting areas) that would be incompatible with
Acquisition | wildlife use; to prevent major changes in the present pattern of wildlife use;
of Port of and to manage added refuge land for increased wildlife benefits.” Species or
Vancouver | species groups specifically mentioned were “over 20 species of waterfowl
Tract) wintering along the lower Columbia River including mallard, pintail, and
blue winged teal which are listed in the North American Waterfowl
Management Plan;” six subspecies of Canada geese (Taverner’s, dusky,
western, cackling, lesser, and the endangered Aleutian); bald eagle;
peregrine falcon; tundra swan; sandhill crane; shorebirds; marshbirds; and
songbirds.
March 1, | Warranty Ridgeport Dairy tract (Tract 12 with 520.81 acres, also called the Port of
1991 Deed Vancouver Tract) purchased from the Port of VVancouver using LWCF
funding under authority of the Fish and Wildlife Act of 1956. The purposes
of lands purchased with LWCF funding are “for the development,
advancement, management, conservation and protection of fish and wildlife
resources” (Fish and Wildlife Act of 1956, 16 U.S.C 742f(a)(4)). MBCC
Memos #1, #4, #6, #8 and memo of March 1972; EA of 1983; CatEx of
October 12, 1989.
March 21, | MBCC Price approval for Tracts 14 and 14a (69 acres “to preserve a major
1995 Memo #10 | wintering area for migratory waterfowl along the Pacific coast”).
September | Warranty Tracts 14 and 14a (68.5 acres) purchased from Campbell Lake Rod and Gun
5, 1995 Deed Club under the authority of the MBCA. MBCC Memaos #1, #4, #6, #8, #10
and memo of March 1972; EA of 1983.
April 24, | CatEx 42-acre expansion of acquisition boundary between Campbell Lake and
2007 (Decision Lake River (Tracts 40 and 40a). Purpose of addition would be to reduce
Document, | disturbance to roosting sandhill cranes (a State-endangered species) on
Roth Campbell Lake; reduce disturbance to dusky Canada geese and other
Lowlands waterfowl using adjacent pastures and wetlands; provide wintering habitat
Addition) for dusky Canada geese and other migratory birds.

1.6.2 Summary of Purposes and Management Direction for the Refuge

The purposes for Ridgefield Refuge have been identified in legal documentation establishing and
adding refuge lands. Because the refuge was originally established to “Provide wintering habitat for
dusky Canada goose and other waterfowl,” “provide breeding and migration use [by waterfowl],”
and “provide substantial public shooting opportunities . . . A portion of the area in line with

management findings but not to exceed 40%, will be considered for waterfowl hunting in the future

(MBCC Memorandum 1), these represent the priority for management to achieve refuge purposes.
In accordance with Director’s Order No.132, all lands acquired since the original establishment of
the refuge retain this purpose.

Along with managing for dusky Canada geese and other migratory waterfowl to achieve refuge
purposes, legal documentation for including additional lands to the refuge identified the following
purposes for specific refuge units:
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e “to preclude uses that would be incompatible with wildlife use, such as industrial,
commercial, or residential development, and to gain the capability to manage the land for
increased wildlife benefits.” (Bachelor Island, Ridgeport Dairy Units, Tract 14, Roth Unit)

o “to prevent major changes in the present pattern of wildlife use . . .” (Ridgeport Dairy Unit)

o “for the development, advancement, management, conservation and protection of fish and
wildlife resources” (Fish and Wildlife Act of 1956) (Ridgeport Dairy Unit)

o “to preserve a major wintering area for migratory waterfowl along the Pacific coast.” (Roth
Unit, Tracts 14, 14a)

In addition to dusky Canada geese and other migratory waterfowl, the following species or species
groups were identified as management priorities for the Bachelor Island and Ridgeport Dairy units,
and Tract 14 of the Roth Unit: bald eagle, sandhill crane, great blue heron, peregrine falcon,
shorebirds, marshbirds, and songbirds.

1.7 Relationship to Ecosystem M anagement Goals

1.7.1 Regional Setting

The lower Columbia River, defined as the river and adjacent bottomlands from Bonneville Dam (at
river mile 145) to the mouth of the Columbia west of Astoria, contains approximately 64,000 acres of
secure habitat, of which more than half is protected by the following national wildlife refuges (see
map 1): Lewis and Clark Refuge (38,000 acres, including 12,167 land acres), Julia Butler Hansen
Refuge (6,270 acres), Ridgefield Refuge (5, 218 acres), Franz Lake Refuge (552 acres), Steigerwald
Lake Refuge (1,046 acres), and Pierce Refuge (329 acres).

Within the lower Columbia region, the lowlands of the Portland Basin (called the “Wapato Valley”
by Lewis and Clark) comprise a unique setting of fertile bottomlands, most of which are now greatly
altered by urban, industrial, and agricultural development. The 900-square-mile basin is generally
defined as the area of low topography at the confluence of the Willamette and Columbia rivers,
including the region along the Columbia River from the Sandy River downstream to the Cowlitz
River, and the Willamette River north (downstream) from its falls at Oregon City to its confluence
with the Columbia River (Ames 1999). Geologically, the Portland Basin proper begins roughly at
the Sandy River and extends downstream to the confluence of the Lewis and Columbia rivers (Evarts
et al. 2009). The Basin is considered part of the Willamette Valley-Puget Trough ecoregion, lying
between the Willamette Valley to the south, and the Puget Basin to the north. Historically, the
Portland Basin was an ecologically rich and productive environment, a complex of riparian and
bottomland forests, sloughs, and wetlands that supported a wide diversity of wildlife and the region’s
densest human population prior to Euro-American contact.

Today much of the Basin is occupied by the Portland-Vancouver metropolitan areas. Outside of
these areas, much of the Columbia River bottomlands, including the larger river islands, have been
diked and converted to farmland, and in some cases, industrial uses. Approximately 28,000 acres of
bottomland habitat of the Portland Basin are natural areas under Federal, State or local ownership,
including the Ridgefield National Wildlife Refuge and Shillapoo Wildlife Area in Washington; and
the Sauvie Island Wildlife Area, Smith and Bybee Wetlands Natural Area, Government Island, West
Hayden Island, and the Sandy River Delta in Oregon (see Table 1.2 below).
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Other areas of special biological significance include Burlington Bottoms Wildlife Mitigation Area;
McGuire Island; Gary, Flag, and Chatham islands in the Columbia River northeast of the Sandy
River Delta; and the Rooster Rock State Park wetlands. Most of these natural areas have a land use
history of diking, farming, and/or grazing, therefore, habitat has changed significantly from historic
conditions. However, they still have high value to wildlife, including migrating and wintering
waterfowl and sandhill cranes, nesting great blue herons, bald eagle, osprey, and anadromous fish.
Other smaller habitat areas in the Portland-Vancouver metro area are protected as state and regional
parks and green spaces that are managed primarily for recreational use, but also for their scenic and
wildlife values. Figure 1.2 displays the refuge and other conservation areas of the Portland Basin.

Table 1.2 Protected Bottomland Habitat in the Portland Basin (Oregon and Washington)

Area Acres Owner ship
Ridgefield National Wildlife Refuge (WA) | 5,218 U.S. Fish and Wildlife Service
Steigerwald Lake NWR (WA) 1,046 U.S. Fish and Wildlife Service

Shillapoo Wildlife Area (WA)

2,371 (Includes 477-acre
Vancouver Lake Unit)

Washington Dept. of Fish and
Wildlife

Sauvie Island Wildlife Area (OR)

11,500

Oregon Dept. of Fish and
Wildlife

Sandy River Delta (OR) 1,400 U.S. Forest Service/Columbia
River Gorge National Scenic
Area

Burlington Bottoms Wildlife Mitigation 417 Bonneville Power

Site Administration

Reed Island State Park (WA) 508 Washington State Parks

Rooster Rock State Park (OR) 570 Oregon Dept. of Parks and Rec.

Wapato Access Greenway State Park 280 Oregon Dept. of Parks and Rec.

(Virginia Lakes, OR)

Vancouver Lake Regional Park (WA) 234 Clark County Parks

Oaks Bottom Wildlife Refuge (OR) 160 City of Portland

Big Four Corners Natural Area (OR) 165 City of Portland

West Hayden Island (OR)

370* acres proposed to
be maintained as natural
area (of 820 total acres)
(Port of Portland 2009)

Port of Portland

Vanport Wetlands Mitigation Area (OR)

70

Port of Portland

Government Island, Lemon Island,
McGuire Island (OR)

2,000 (includes 432-acre
Jewett Lake mitigation

Port of Portland (leased to
Oregon Dept. of Parks and

area) Rec.)
Smith and Bybee Wetlands Natural Area 2,000 Metro Regional Parks and
(OR) Greenspaces
East Government Island (OR) 224 Metro Regional Parks and

Greenspaces

Total 28,163 acres
*Proposed site not
included in total.
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1.7.2 Regional Conservation Plans

A brief summary of the major regional conservation plans we considered in the development of this
CCP follows.

Washington Compr ehensive Wildlife Conservation Strategy (2005) and Oregon

Compr ehensive Wildlife Conservation Strategy (2006). The Washington and Oregon
Departments of Fish and Wildlife prepared Comprehensive Wildlife Conservation Strategies
(CWCS) (WDFW 2005, and ODFW 2006) in response to two Federal programs—the Wildlife
Conservation and Restoration Program and the State Wildlife Grant Program. The CWCS provide a
strategic framework for the conservation of each State’s wildlife species and their habitats. They
include information on the distribution and abundance of priority wildlife and habitats; provide
strategies for conserving and monitoring wildlife and habitat; and provide for coordination with the
public and Federal, state, tribal, and local agencies. The CWCS emphasize proactive measures to
conserve declining species and habitats, and to keep common species common; to “help conserve
wildlife and vital natural areas before they become too rare and costly to protect” (WDFW 2005).

A number of species that were identified as Species of Greatest Conservation Need (SGCNs) in the
Washington CWCS occur on the refuge, including the great blue heron, northern pintail, lesser scaup,
bald eagle, peregrine falcon, Vaux’s swift, purple martin, and slender-billed white-breasted nuthatch.
The Pacific Townsend’s big-eared bat may occur on the Refuge but has not been confirmed. Other
priority species that were historically present on the refuge include Columbian white-tailed deer,
western pond turtle, western gray squirrel, Mazama pocket gopher, and gray-tailed vole.

Washington Natural Heritage Plan (2007) and Oregon Natural Heritage Plan (2003). The
Washington Natural Heritage Plan (WDNR 2007) addresses the State’s rare plants, plant associations
and landscape features. This program provides the framework for a statewide system of state-owned
natural areas that provide habitat for rare and declining species and places for healthy, functioning
ecosystems. The primary tool used to develop priorities for individual species is the global and state
ranking system used by NatureServe and its member Natural Heritage programs. Global and state
ranks have also been assigned to all terrestrial ecosystems and some of the wetland and aquatic
ecosystems. The Oregon Natural Heritage Plan (Oregon Natural Heritage Program 2003) is similar
in scope and methodology to the Washington Plan.

The refuge hosts two Washington Priority 1 vertebrate species—slender-billed white-breasted
nuthatch, streaked horned lark, and Oregon vesper sparrow—although the latter two species are rare;
one Priority 2 species—sandhill crane; one Priority 1 ecological community—overflow plain; and one
Priority 2 ecological community—Oregon white oak/oval-leaf viburnum/poison oak plant community.
Both priority communities occur on the Carty Unit’s Blackwater Island RNA.

Willamette Valley—Puget Trough—Geor gia Basin Ecoregional Assessment (2004). The Nature
Conservancy, the Washington Department of Fish and Wildlife (WDFW), the Nature Conservancy of
Canada, the Washington Department of Natural Resources (WDNR), and other partners have
developed Ecoregional Assessments for each of Washington’s nine ecoregions. The refuge lies
within the area covered by the Willamette Valley—Puget Trough—-Georgia Basin Ecoregional
Assessment (Floberg et al. 2004). Ecoregional assessments identify ecologically significant areas for
conservation action with a goal of protecting representative biodiversity. They are the result of
rigorous scientific analyses, incorporating an extensive expert review. They represent the most
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comprehensive effort to set conservation priorities at a regional scale to date. The assessments have
resulted in a series of products useful to those working to conserve biodiversity in the Pacific
Northwest, including:
e A portfolio of priority conservation areas highlighting the most important and suitable areas
for conservation of ecoregional biodiversity;
e Maps of relative conservation value of all lands and waters in each ecoregion; and
A compilation of the comprehensive biodiversity information and data that were used to
develop the assessment.

Lower Columbia Salmon Recovery and Fish and Wildlife Subbasin Plan (2004). The Northwest
Power and Conservation Council (NPCC) was formed by the states of Washington, Oregon, Idaho
and Montana to protect and mitigate fish and wildlife that are affected by development and operation
of the Columbia River hydropower system while assuring an adequate power supply. The council
established the Columbia River Fish and Wildlife Program to guide efforts to protect, mitigate, and
enhance fish and wildlife resources. Through the Fish and Wildlife Program, the Columbia basin
was divided into 62 subbasins for planning purposes. A plan was then developed for each subbasin.
These plans contain the strategies that drive the implementation of the Council’s Fish and Wildlife
Program (NPCC 2004). Two subbasin plans apply to the refuge, the Mainstem and Estuary Subbasin
Plan (vol. 11.A) and the Lewis Subbasin Plan (vol. 11.G) which includes Gee Creek.

The Lewis Subbasin Plan identifies fall Chinook, chum, coho, and summer and winter steelhead as
focal species. Gee Creek, part of which lies on the refuge, provides some rearing habitat for native
salmonids. The Mainstem Lower Columbia River and Columbia Estuary Subbasin Plan identifies the
following focal species: fall Chinook salmon, spring Chinook salmon, chum salmon, coho salmon,
winter and summer steelhead, Pacific lamprey, white and green sturgeon, northern pikeminnow,
Pacific smelt (eulachon), river otter, Columbian white-tailed deer, Caspian tern, bald eagle, osprey,
sandhill crane, yellow warbler, and red-eyed vireo. The focal fish species primarily use waters
adjacent to the refuge as migration habitat, although the refuge provides some rearing habitat for
Chinook salmon. The refuge is an important habitat for the focal bird species listed in the plan.

Lower Columbia River Estuary Partner ship Comprehensive Conservation and M anagement
Plan (1999). The Lower Columbia River Estuary Partnership (LCREP) is part of the National
Estuary Program (NEP). The NEP was established to coordinate protection of estuaries of national
significance that are threatened with ecological degradation resulting from human activities. The
NEP focuses its efforts on the tidally influenced portion of the Columbia—from the river’s mouth to
Bonneville Dam.

In response to an agreement between the governors of Oregon and Washington, and the
Environmental Protection Agency (EPA), the LCREP prepared the Comprehensive Conservation and
Management Plan for the estuary (LCREP 1999). The goals of the estuary plan include: increasing
habitat and habitat functions; preventing toxic and conventional pollution; improving land use
practices to protect ecosystems; monitoring the health of the river and evaluating the impact of
actions; strengthening coordination between the states in water quality and species issues; and
enhancing educational opportunities about the lower river and estuary to build stewardship among all
citizens.
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For each of the estuary plan’s goals, there are specific actions that may be taken to accomplish the
goal. The refuge plays a significant role in achieving the recommended actions, including the
following:

e Protect, conserve and enhance identified habitats, particularly wetlands, on the mainstem of
the lower Columbia River.

e Preserve and/or restore buffer areas in appropriate locations along tributaries and the
mainstem to a condition that is adequate to maintain a healthy, functioning riparian zone for
the lower river and estuary.

e Maintain public information and education efforts about the lower river and estuary that
focus on endangered species, habitat loss and restoration, biological diversity, and lifestyle
practices and connections to the river.

North American Waterfowl M anagement Plan-Pacific Coast Joint Venture, Lower Columbia
River Focus Area (1994): The North American Waterfowl Management Plan is an international
action plan, signed by the United States, Canada, and Mexico, to conserve migratory birds
throughout the continent. The goal of the plan is to return waterfowl populations to their 1970s
levels by conserving wetland and upland habitats. Transforming the goals into on-the-ground actions
is accomplished through partnerships called joint ventures. Joint ventures are comprised of
individuals, corporations, conservation organizations, and local, state, provincial, and Federal
agencies. Habitat joint ventures restore and enhance wetlands and associated upland habitats.

The refuge falls under a focus area plan for the lower Columbia River developed by the Oregon
Habitat Joint Venture (1994). It is one of a series of Oregon “focus area” plans developed in the
1990s to provide a broad overview of wetland and wildlife resources, and describe conservation
needs and opportunities in general areas identified as “target areas” for Joint Venture action. The
plan included objectives to protect low lying pastureland in private ownership to provide waterfowl
feeding areas; and to permanently protect, create, restore, and enhance tidal wetlands, freshwater
wetlands, and associated uplands.

The plan notes that population goals for most wildlife species are not well defined and are better
addressed in terms of habitat goals. The overall objective for waterfowl is to maintain populations
equal to the greatest population since 1970. However the plan did state that the lower Columbia
River focus area should maintain habitat capable of supporting peak populations of 6,500 tundra
swans, 50,000 Canada geese, 90,000 ducks, and 150,000 shorebirds. Nesting populations of colonial
birds (for example, great blue herons) should be maintained at or above their present numbers.

In addition to the overall objectives, several of the plan’s recommended actions for wetland habitats
are pertinent to the refuge, for example, restoring diked former tidelands where feasible and
appropriate; encouraging public use of publicly owned, wetland habitat areas at levels consistent with
protection of resource values; and supporting “coordinated resource management planning” and other
efforts to control purple loosestrife and other invasive, nonnative species. The plan specifically
recommended that the refuge “block-up public ownership with Washington Department of Wildlife
in Vancouver lowlands to protect and enhance existing habitat values.”

Northern Pacific Coast Regional Shorebird Management Plan (2000). The United States
Shorebird Conservation Plan (Brown et al. 2001) includes 11 regional plans reflecting major
shorebird flyways and habitats within the United States. The Northern Pacific Regional Working
Group was formed under the auspices of the national plan to formulate shorebird management goals
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for the Northern Pacific Region (NPR), which represents western Washington and Oregon. The
purpose of this management plan is to address shorebird management needs on a regional basis while
considering Pacific Flyway and national levels of need (Drut and Buchanan 2000).

Shorebirds are a minor component of the bird species and populations at the refuge; however, drying
and shallow wetlands do provide some foraging opportunities for spring and fall migrating
shorebirds, especially dunlin, long-billed dowitcher, yellowlegs, western sandpipers, and least
sandpipers. Changes in wetland management will create increased shallow water conditions and
moist soil which will provide foraging habitat for shorebirds.

1.7.3 Pacific Flyway Management Plans

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 has prepared numerous management plans to date for most populations of
swans, geese, and sandhill cranes in the Pacific Flyway (www.pacificflyway.gov). These plans
typically focus on populations, which are the primary unit of management, but may be specific to a
species or subspecies. Management plans serve to:

e Identify common goals;

e Coordinate collection and analysis of biological data;

o Establish the priority of management actions and responsibility for them; and

e Emphasize research needed to improve management.

The Council creates flyway management plans to help state and Federal agencies cooperatively
manage migratory game birds under common goals. Management strategies are recommendations,
but do not commit agencies to specific actions or schedules. Fiscal, legislative, and priority
constraints influence the level and timing of implementation. Pacific Flyway plans generally guide
management and research for a 5-year planning horizon. Several of these plans pertain to species
found on the refuge. A brief summary of the flyway management plans we considered in the
development of this CCP follows.

Pacific Flyway M anagement Plan for the Dusky Canada Goose (2008). The Pacific Flyway
Management Plan for the Dusky Canada Goose (Branta canadensis occidentalis) (March 2008) was
adopted by the Pacific Flyway Council and is a revision of earlier plans adopted by the Council
(1973, 1985, 1992, and 1997). This Management Plan identifies a set of goals and objectives to
assist in maintaining and enhancing the dusky Canada goose population.

Dusky Canada geese nest on Alaska’s Copper River Delta and Middleton Island, and primarily
winter in the Willamette Valley, lower Columbia River, and select coastal sites in both Oregon and
Washington. The population declined steeply in the early 1980s, falling from 26,000 in 1975 to less
than 10,000 in 1984 and 1985, as effects of the 1964 Alaska earthquake accelerated changes to
breeding ground habitats on the Copper River Delta. An increase in elevation allowed shrubs and
trees to establish rapidly, creating conditions favorable to brown bears and other mammalian
predators. As a result, predation on nests and adult geese increased significantly.

During the 1990s, the population was moderately stable, at about 15,000. In 2009 the population fell
below 10,000, and Action Level 2 (see below) and appropriate management actions were initiated.
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With ongoing forest succession on the Copper River Delta and associated predation on geese,
impaired production will likely limit the population of dusky geese for the long term. Objectives of
this Management Plan are to:
e Manage the number of dusky geese to sustain the population within a range of 10,000 to
20,000 geese, as measured by indices of geese on the Copper River Delta and Middleton
Island, with primary consideration to: Maintain the breeding population on Copper River
Delta; and maintain the dusky goose population to withstand an incidental harvest of duskys,
when harvests of abundant subspecies are desired to assist in depredation control.
e Maintain and enhance breeding ground habitat conditions to achieve average annual
production of 20 percent young, measured as the most recent 10-year average.
¢ Manage and enhance wintering and migration habitat for dusky and other geese, with an
emphasis on habitat objectives outlined in the Northwest Oregon/Southwest Washington
Canada Goose Agricultural Depredation Control Plan (Pacific Flyway Council 1998).

This Management Plan also identifies three action levels for increasingly intensive management
efforts to benefit the population status of dusky Canada geese. These levels are designed to ensure
adequate time for management actions to take effect, based on biological constraints and the
expected response times of dusky Canada geese to the proposed management actions. The three
action levels listed below are population based. Management procedures that relate to the levels are
described in the Management Plan:

e Action Level 1: 20,000-10,000

e Action Level 2: 9,999-5,000

e Action Level 3: Below 5,000

In the event that Action Level 3 is reached, the agencies will initiate a thorough population risk
assessment, review the conservation status of dusky geese, and re-evaluate all feasible and practical
intensive management options.

As a cooperating wildlife agency for the welfare and management of the dusky Canada goose
population, refuge management actions for the benefit of duskys will adhere to the recommendations
prescribed in the Pacific Flyway Management Plan for the Dusky Canada Goose.

Pacific Flyway M anagement Plan for the Cackling Canada Goose (1999). The cackling Canada
goose, now called the cackling goose?® (Branta hutchinsii minima), is unique to the Pacific Flyway.
This subspecies primarily nests in the Yukon-Kuskokwim Delta of Alaska and winters from
California to Washington. Between the late 1960s and the late 1970s, cackler populations declined
from more than 400,000 birds, to less than 50,000. A record low count of less than 26,000 cacklers
was tallied in the fall of 1984. The steady decline likely resulted from the combined effects of spring
subsistence hunting in Alaska, and sport harvest primarily in California. Cooperative conservation
efforts restored the cackling goose population to about 250,000 by the time the cackler plan was
written. However, there was a major shift in wintering areas. Historically, nearly all cackling geese
wintered in the Central Valley of California. Since the early 1990s, the majority of cacklers have
wintered in western Oregon and southwest Washington. Today cacklers are by far the most abundant
goose wintering in the Willamette Valley and lower Columbia River. Over the past decade, the
cackler population declined and is well below the restoration goal. The fall estimate for 2009 was
160,000, 17 percent lower than the 2008 estimate (USFWS 2009).

% In this CCP the term “cackling goose” refers specifically to the subspecies B. hutchinsii minima.
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The major objectives of the cackler plan are to achieve a population of 250,000 cackling geese on
breeding grounds. The plan targets a 5 to 10 percent average annual population increase toward the
population objective. Additional objectives include a distribution of no more than 20 percent of the
population to be wintering in the Willamette Valley and lower Columbia River. Where feasible,
nesting, migration, and wintering habitat will be maintained, managed, and enhanced to meet
population and public use goals. Management of habitat and harvest for cackling geese will
minimize agricultural depredation complaints.

Pacific Flyway M anagement Plan for the Pacific Population of Western Canada Geese (2000).
The Pacific population of western Canada geese (Branta canadensis moffitti) nest in central and
southern British Columbia, northwestern Alberta, northern and southwestern Idaho, western
Montana, northwestern Nevada, northern California, and throughout Washington and Oregon. A
large segment of this population is nonmigratory and resident throughout the year. In response to
human activities, such as transplants and artificial nesting structures, the population has expanded its
historic distribution. Agricultural practices, residential expansion, and park development has further
expanded this population. In some urbanized areas, the geese have become acclimated to human
interaction and reside in parks.

The goals for the Pacific population of western Canada geese are to maintain a level and distribution
that will optimize recreation opportunities and minimize depredation and/or nuisance problems in
agricultural and urban areas. A management plan for the Pacific population of lesser Canada geese
(B. canadensis parvipes) and Taverner’s cackling geese (B. hutchinsii taverneri) was in draft in 1994
but was not finalized.

Pacific Flyway M anagement Plan for the Pacific Coast Population of Sandhill Cranes (1983).
The plan objective is to maintain the wintering population in California at the mid-1980s level of
20,000 to 25,000 birds, and habitat to support that population. These birds have benefited from
measures taken to manage migratory birds in general; however, their management is complicated
because the relationships between the birds’ breeding areas, migration routes, and wintering areas are
poorly defined.

Pacific Flyway M anagement Plan for the Western Population of Tundra Swans (2001). The
goal of the tundra swan plan is to ensure the maintenance of the western population of tundra swans,
at a size and distribution that will provide for all their benefits to society (Pacific Flyway Council
2001). Objectives of the plan include maintaining a population of at least 60,000 swans in their
current geographic distribution to provide suitable public benefits. For the most part, swans use
lands which will continue to be managed for waterfowl in general with consideration being given to
swans and other waterfowl species that are more dependent upon natural and managed wetlands than
agricultural areas. Refuge wetlands provide wintering habitat for up to 3,000 tundra swans. The
management practices in the CCP will ensure the continuation of that habitat.

Northwest Oregon/Southwest Washington Canada Goose Agricultural Depredation Plan
(1998). This is a comprehensive nine-point plan developed by the Service, ODFW, WDFW, Animal
and Plant Health Inspection Service-Wildlife Services, and the Oregon and Washington Farm
Bureaus to establish a systematic and comprehensive approach for minimizing depredation losses
caused by Canada geese in the Willamette Valley—Lower Columbia River (WV-LCR) area. Major
objectives of the plan include the stabilization and eventual reduction in the number of wintering
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Canada geese in the WV-LCR. The plan proposes the development and implementation of
techniques to assess the population, distribution, and survival rates of Canada geese on both the
wintering and breeding grounds.

Additionally, public lands in the WV-LCR were to be managed to provide abundant, high quality
goose forage while reducing public use disturbances to increase the amount of geese on public lands,
while subsequently decreasing the amount of geese on private lands. Other key components include
increasing Canada goose hunting opportunities within the harvest guidelines of other Pacific Flyway
population management plans and increased efforts to haze geese from private agricultural lands
within the WV-LCR. Specifically, the Federal lands within the WV-LCR are to support the plan’s
objectives:
e To increase the amount of Canada goose use on public lands, while subsequently decreasing
the amount of Canada goose occurrence on private lands;
e To review habitat management programs on refuges and wildlife areas to develop programs
to increase and improve goose forage; and
e To decrease disturbance to wintering Canada geese and increase goose use of public lands by
implementing public use restrictions.

Strategies identified for the refuge include:
¢ Implement habitat improvements projects funded as part of the Lower Columbia River-North
American Wetlands Conservation Act (NAWCA) grant.
¢ Implement farming and grazing modifications to provide forage for Canada geese.

1.7.4 Partnersin Flight 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. Partners in Flight focuses their resources toward goals of
improving monitoring and inventory, research, management, and education programs involving birds
and their habitats. The PIF 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 priority habitats and
species.

The regional plan applicable to the refuge is the Conservation Strategy for Landbirds in Lowlands
and Valleys of Western Oregon and Washington (Altman and Holmes 2000). This plan identifies
four priority habitats: grassland-savanna (including agricultural grasslands), oak woodland, riparian,
and chaparral. Three of these habitats (riparian, oak woodland and agricultural grasslands) are found
on the refuge. Eleven riparian focal species, eight oak woodland species, and four grassland species
identified in the plan occur on the refuge (see Chapter 4). Refuge grasslands are heavily altered by
past grazing and cropping practices, and are dominated by introduced pasture grasses and reed
canarygrass. Most are managed as pastures for the benefit of Canada and cackling geese. However,
even in areas dominated by nonnative grasses, suitable habitat for grassland birds exists. Mowing in
managed pastures is generally delayed until July 15 after the young of grassland nesting birds have
fledged. In addition, unmowed buffer areas provide considerable benefit to grassland birds.
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1.7.5 Recovery Plans

Recovery plans are prepared by the Service for most endangered species. These plans specify
actions that are believed to be necessary to protect and recover the species. States also prepare plans
for state listed species. A brief description of Federal and state recovery plans follows.

Water Howellia (Howellia aquatilis) Recovery Plan (public and agency review draft 1996). Water
howellia (Howellia aquatilis) was federally listed as threatened in 1994. Critical habitat was not
designated, because the Service was concerned about the publication of site-specific maps of critical
habitat (USFWS 1994). A recovery plan has not yet been published for this species; however, a draft
recovery plan was released for public review and comment in 1996. Several small ponds containing
water howellia occur on the Carty Unit (see Chapters 2, 4).

Columbian White-tailed Deer Recovery Plan (1983). The Columbian white-tailed deer (CWT
deer) was federally listed as endangered in 1968. The Recovery Plan for the Columbian White-tailed
Deer (USFWS 1983) states that the Columbia River population of the deer may be considered
recovered if a minimum of 400 individuals can be maintained in at least three viable subpopulations
distributed in suitable secure habitat. General guidelines for accomplishing this goal are:

e Maintain overall viability of 400 deer;

e Increase the subpopulation on Tenasillahe Island to a minimum viable herd of 50; and

e Secure the habitat of one additional subpopulation.

Listed stepwise under the general guidelines are specific actions that are recommended to accomplish
the deer’s recovery. One action that is potentially applicable to management of the refuge is
“Transplant CWTD to establish new subpopulations within their historical range.” Ridgefield is
within the historic range of CWT deer and has been proposed as a potential transplantation site. A
feasibility study required for establishing a population of CWT deer on the refuge is included as a
strategy in the CCP (see Chapter 2).

Washington State Recovery Plan for the Sandhill Crane (2002). All subspecies of sandhill cranes
are listed as endangered in Washington State. While some argue that the true “endangered”
population in Washington is breeding greater sandhills (G. canadensis tabida), the Canadian sandhill
(G. c. rowani) is of conservation concern due to its limited numbers, distinct coastal migration path,
and habitat issues at breeding, staging, and wintering areas (Ivey et al. 2005). The lower Columbia
River region is the only major stopover site for Canadian sandhill cranes between their northern
breeding areas and wintering sites in California’s Central Valley. In recent years, up to 4,273 cranes
have been counted on the lower Columbia during early fall (Littlefield and Ivey 2002). Staging
counts may represent the entire population nesting in coastal B.C. and southeast Alaska. The refuge
provides important roosting habitat for approximately 30 percent of this population. Protection of
sandhill crane roosts are, therefore, an important management issue.

Washington State Recovery Plan for the Western Pond Turtle (1999). The western pond turtle
was listed as a sensitive species by WDFW in 1981. This status was changed to threatened in 1983,
and endangered in November 1993. The Columbia Gorge National Scenic Area Management Plan
has placed a number of identified pond turtle habitats in categories which will protect them from
development and alteration. Wetland protection regulations, such as Section 404 of the Clean Water
Act that regulates the discharge of fill, also applies to wetland habitat of pond turtles (Hays et al.
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1999). The refuge lies within the historic range of the western pond turtle. A single individual was
found on the refuge in 2005; however, subsequent surveys failed to locate more individuals.

In 1992, the Service conducted a status review for the western pond turtle in response to a petition
(USFWS 1992) to list the species as threatened or endangered under the Endangered Species Act
(ESA). This petition to list the species was denied, because although the turtle has declined and is
affected by human activity, it still occurs in 90 percent of its historic range and is not in danger of
extinction or likely to become so in the foreseeable future (USFWS 1993a). Though the western
pond turtle is not protected under the Federal ESA, it is a species of special concern for the Service.

1.8 Issues, Concernsand Opportunities

1.8.1 Major Issuesto be Addressed in the CCP

The core planning team evaluated the issues and concerns raised during public scoping. 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 define alternatives for the Draft CCP/EA. Numerous issues, concerns and opportunities
were raised during the public scoping process; we addressed them all in some manner in the CCP. It
is the Service’s responsibility to focus planning on the major issues. Major issues typically suggest
different actions or alternative solutions, are within the refuge’s jurisdiction, and have a positive or
negative effect on the resource. The following issues, concerns, and opportunities were considered
during the development of the CCP.

Wildlife and Habitat Management. What actions should the Service take to sustain and restore
priority species and habitats over a period of 15 years? What percentage of the refuge should be
maintained as intensively managed habitats that primarily benefit migrating and overwintering
waterfowl, and what percentage should be native habitats of the historic lower Columbia River
ecosystem? How can the refuge improve the health and productivity of its wetlands, where natural
hydrologic fluctuations no longer exist? Are there opportunities to restore riparian and bottomland
forest, and restore tidal connections to wetlands?

Invasive Species. How will the refuge control invasive species and prevent new invasives from
becoming established? What are the most appropriate strategies for controlling invasive species on
the refuge?

Rareand Listed Species Recovery. What is the refuge’s role in assisting in the recovery of
threatened and endangered species native to the lower Columbia River ecosystem, while at the same
time meeting refuge purposes to provide migration and wintering habitat for dusky Canada geese and
other waterfowl? What opportunities exist to reintroduce rare and listed native species to the refuge?
What actions can be taken to protect and restore habitat values for other declining species?

Impacts of Development and Climate Change. How shall the refuge address the impact of
increasing development of adjacent lands on its wildlife and habitat? How will the refuge address
the potential impacts of climate change?

Contaminants and Water Quality. How shall the refuge monitor for contaminants and address
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contaminant and water quality issues? How will the refuge improve conditions in its instream habitat
and tidal wetlands for native fish?

Public Use and Access. How will the refuge meet the increasing demand for safe, accessible, high
quality wildlife-dependent recreation opportunities in the future? How will the refuge provide
visitors with safe and accessible access to the refuge in compliance with the Americans with
Disabilities Act (ADA)? How will the refuge improve the quality of its waterfowl hunt program,
while minimizing impacts to dusky Canada geese? How will the refuge address the impacts of
increasing visitation on wildlife, and minimize impacts to purposes species?

Cultural Resources. How shall the refuge protect its significant archaeological and historic sites?
What level and type of cultural resources education should be provided to the public? How will the
Cathlapotle Plankhouse fit into interpretation and education programs on the refuge?

1.8.2 Issues Outside the Scope of the CCP

While CCPs are very comprehensive plans, no single plan can cover all issues. The planning team
has compiled a list of issues which are currently considered to be outside the scope of this CCP.

Nature Center and Pedestrian Bridgeto Carty Unit. In 2009 the refuge received funding to plan
a nature center and administrative offices, and a pedestrian bridge to replace the existing office and
bridge at the Carty Unit (the existing bridge does not meet ADA standards). The refuge prepared a
draft Environmental Assessment (EA) for the construction and operation of these facilities. The EA
was prepared because of potential funding timelines. The new facility would provide office space for
refuge staff and areas for visitor services and educational programs, display areas, and storage. Both
the new building and the bridge would meet current standards of accessibility. In the Preferred
Alternative, the proposed facility would be located on the Carty Unit southwest of the existing office
trailer, and the bridge would be located south of the existing footbridge. A second alternative
proposes a location on Port of Ridgefield property (two other locations, the River ‘S’ Unit and
property owned by Taverner LLC, adjacent to Hillhurst Road, were considered but not selected for
detailed analyses). The public comment period for the Draft EA began on March 23, 2010, and
closed on April 26, 2010. A Finding of No Significant Impact was signed by the FWS Regional
Director on April 29, 2010.

Expansion of Refuge’ s Acquisition Boundary. A proposal to expand the refuge’s acquisition
boundary is not included in this CCP. The Service will analyze additional habitat protection needs
and possible additions to the approved refuge boundary in future conceptual studies for habitat
protection in the lower Columbia River area. In addition, an expansion will be considered as a part
of a feasibility study for restoring a tidal connection to Post Office Lake (see Chapter 2, Goal 6).
Priorities for acquisition of lands within the current acquisition boundary are described in Appendix
M, Land Protection Plan.

City of Ridgefield Sewer Line. In 2005 the City of Ridgefield began preliminary planning to
relocate its existing wastewater treatment plant outfall from its current location in Lake River to a
future location in the Columbia River, in anticipation of future needs for increased capacity. As of
2006, the preliminary preferred route for a pipeline to deliver treated effluent to the Columbia River
was through the refuge. Concerns about this issue were raised during public scoping. Since that
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time, other options for a pipeline route have been developed. Development of a new pipeline and
outfall would be subject to a separate NEPA process led by the City of Ridgefield. Therefore, this
issue is outside the scope of the CCP.

Eroding County Road (SR501) and Dike. Concerns regarding the erosion of the dike road at the
south boundary of the refuge (Lower River Road/SR 501) were raised during public scoping. The
State closed Lower River Road at the refuge’s boundary due to road failure in July of 2005. In
January 2006, the State abandoned its right of way from milepost (MP) 11.40 to MP 12.72. The
WDOT concluded, “This road serves no useful function at this time, and this portion is unlikely ever
to be extended through the RNWR.” Ownership of the abandoned section reverted to Clark County,
which also owns the dike. The road is barricaded, and portions of this segment have washed away,
with significant bank undercutting by the Columbia River. Since the dike and road are owned by
Clark County, the Service does not have the authority or the obligation to repair the road or dike.
Since the dike is likely to fail in a major flood event, the CCP includes a contingency plan in the case
of a dike breach (see Chapter 2).

Waterfront Development on Port of Ridgefield Property. The Port of Ridgefield is planning a
mixed use waterfront development on the old Lake River Industrial Park site adjacent to the refuge,
just south of Carty Lake. Redevelopment will be conducted in 7 stages over several years (Port of
Ridgefield 2009). While this facility is not on refuge lands, there are safety, aesthetic, and resource
concerns associated with having a high density public use area and boat launch adjacent to the
refuge. On the other hand, this development would provide opportunities to improve refuge access
by eliminating dangerous in-grade railroad crossings, and to create links between the refuge and local
trail systems, and potentially, with mass transit systems. This issue is outside the scope of the CCP
and can be better addressed as part of the planning process for that facility. However trail/access
linkages with the Port of Ridgefield property were considered in the CCP (see Chapter 2,
Management Direction, and Appendix L, Transportation Analysis).

Management | ssues on Adjacent WDNR Land. The Washington Department of Natural
Resources (WDNR) owns Turtle Lake and a portion of the shoreline of Bachelor Island. This area
has become increasingly popular with hunters and other recreational users, but to date public use has
been unregulated. Hunting and beach use have become a source of disturbance to wildlife on
adjacent refuge lands. Developing a cooperative agreement to manage WDNR land on Bachelor
Island was considered during alternatives development, however, due to limited refuge law
enforcement staff, it is not feasible at this time. The Service will continue ongoing consultation with
WDNR on law enforcement issues.

Floathouses. A floathouse community is located on Lake River adjacent to refuge lands, outside the
refuge boundary. This topic will not be addressed in the CCP because it is outside the Service’s
jurisdiction. However, the impacts of refuge access alternatives to the floathouse community were
considered in the development of transportation alternatives for the refuge (see Chapter 2,
Management Direction, and Appendix L, Transportation Analysis).
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1.9 Refuge Vision

Our vision of the future refuge follows.

Ridgefield National Wildlife Refuge is a place where people of all abilities can experience
nature and share their outdoor traditions with others. This island of habitat with its rich
diversity of floodplain forests, freshwater marshes, and meadows, will continue to sustain
thriving populations of wintering dusky Canada geese, migrating waterfowl, and other
wildlife. With collaboration from our conservation partners, the refuge will apply sound,
scientific principles to sustain the long-term ecological health and integrity of lower
Columbia River floodplain habitats; expand environmental education; encourage
participation in wildlife-dependent recreational opportunities; protect and interpret unique
cultural resources; and foster natural and cultural resources stewardship. As the rural
character of the landscape changes, the refuge will become even more important to wildlife
and those seeking to understand our natural and cultural heritage.

1.10 Refuge Goals

1.10.1 Wildlifeand Habitat Goals

1. Provide and manage a mixture of secure, diverse, productive grassland habitats for foraging

migratory waterfowl and grassland-dependent wildlife.

Annually provide agricultural crops as forage for migratory waterfowl and sandhill cranes.

3. Provide, manage, and enhance a diverse assemblage of wetland habitats characteristic of the
historic lower Columbia River.

4. Protect, manage, and restore a natural diversity of native floodplain forests representative of
the historic lower Columbia River ecosystem.

5. Protect, manage, and restore a natural diversity of native upland forests representative of the
historic lower Columbia River ecosystem.

6. Protect, enhance, and where feasible, restore riverine habitat and tidal wetlands representative
of the historic lower Columbia River ecosystem, to benefit salmonids and other native
aquatic species.

7. Collect scientific information (inventories, monitoring, and research) necessary to support
adaptive management decisions on the refuge, associated with Goals 1-6.

no

1.10.2 Cultural Resources Goal

The refuge will protect and manage its cultural resources for their educational, scientific, and cultural
values for the benefit of present and future generations of refuge users and communities.

1.10.3 Public Use Goals

1. Waterfowl hunters of all abilities will enjoy a quality, safe hunting program that provides a
variety of waterfowl hunting experiences, promotes youth hunting, balances hunt program
needs with other public use program needs, and reduces impacts to nontarget species. As a
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result of participating in the waterfowl hunting program, hunters will gain a better
appreciation of the refuge’s mission and its resource management.

2. Visitors of all abilities will have the opportunity to participate in safe, quality wildlife-
dependent recreation programs, including wildlife observation, photography, interpretation,
and fishing, consistent with the needs of other public use programs, in a manner that limits
wildlife disturbances, even with increasing refuge visitation. These programs will focus on
enhancing public understanding and appreciation of wildlife, and building support for the
Ridgefield Refuge.

3. The refuge’s cultural resources and the Cathlapotle Plankhouse will be interpreted to
enlighten visitors about the refuge’s unique natural and cultural history. Through accurate
interpretive and educational opportunities, visitors will gain an understanding and
appreciation of the refuge’s natural and cultural heritage.

4. Through refuge outreach efforts local residents will have the opportunity to gain an
appreciation and understanding of the refuge and Refuge System mission.

5. Environmental Education: Students from southwest Washington will participate in quality
environmental education programs on the refuge that meet State educational requirements,
and provide safe and memorable experiences that foster a connection with nature and the
refuge. As a result of their participation in these programs, students will understand the
refuge’s role in wildlife conservation and incorporate a conservation ethic into their everyday
lives. The refuge’s environmental education (EE) program shall:

e Focus on community groups, schools, and students in southwest Washington;

Tier to Washington state educational objectives;

Balance class facilitation between refuge staff, teachers, volunteers, and partners;

Be fully accessible for all students; and

Be coordinated by a permanent full time Environmental Education Specialist.

1.11 Planning Process

A core planning team, consisting of a Project Leader, Refuge Manager, Complex Biologist, Outdoor
Recreation Planner, and a Regional Planner, began developing the CCP in the fall of 2005. An
extended team assisted in CCP development, particularly in reviewing preliminary goals, objectives
and strategies, and in developing alternatives for the Draft CCP/EA. The extended team consisted of
various professionals from other agencies and divisions within the Service. A list of core and
extended team members is located in Appendix I.

Early in the planning process, the core team identified 15 priority wildlife species (resources of
concern) for the refuge, their associated habitats, and other species that would benefit from managing
the resources of concern. These resources of concern are listed in Chapter 4 and Appendix F.
Wildlife and habitat goals and objectives were designed directly around the habitat requirements of
species designated as priority resources of concern. The analytical framework for analyzing the
resources of concern and for devising appropriate conservation objectives and strategies was based
on the Service’s Identifying Resources of Concern and Management Priorities for a Refuge: A
Handbook (USFWS 2008). The handbook was still in draft form while this CCP was being
developed, however, it had been adopted by the Service’s Pacific Region as the process to develop
wildlife and habitat goals and objectives for CCPs.

Public use planning centered on developing goals, objectives and strategies around the “Big Six”
wildlife dependent public uses—hunting, fishing, wildlife observation and photography, and
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environmental education and interpretation—and the transportation and infrastructure needs
associated with those uses.

Public scoping began in the fall of 2006. In September, scoping meetings were held in Ridgefield
and Vancouver, Washington. Public comments were also solicited through distribution of a planning
update to the refuge mailing list. In the spring of 2009 a public open house meeting was held to
gather public comments on preliminary draft alternatives. An internal draft was distributed to
Service Region 1 reviewers in January 2010. All changes requested by reviewers and extended team
members and actual changes made were documented. The Ridgefield NWR Draft Comprehensive
Conservation Plan and Environmental Assessment (DCCP/EA) was issued for public review and
comment on June 16, 2010. The plan was provided on CD to a mailing list of 432 recipients, and was
made available on the FWS Region 1 Planning website. Printed copies of the DCCP/EA were
available upon request. The 30-day review occurred from June 16 through July 16, 2010. All changes
made as a result of public and agency comments were documented. A summary of public
involvement is included in Appendix J; public comments on the DCCP/EA and the Service’s
responses to comments are included in Appendix N.
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Chapter 2. Management Direction

2.1 Overview

During development of this CCP, the Service reviewed and considered a variety of resource, social,
economic, and organizational aspects important for managing the refuge. These background
conditions are described more fully in Chapters 3, 4, 5, and 6. As is appropriate for a national
wildlife refuge, resource considerations were fundamental in designing alternatives. House Report
105-106 accompanying the Improvement Act states “...the fundamental mission of our System is
wildlife conservation: wildlife and wildlife conservation must come first.”

The refuge planning team reviewed available scientific reports and studies to better understand
ecosystem trends and the latest scientific recommendations for species and habitats. The team met
with staff from local, state, and Federal agencies, and elected officials to ascertain priorities and
problems as perceived by others. Refuge staff met with refuge users, nonprofit groups, and
community organizations to ensure that their comments and ideas were considered during CCP
development. Refuge access emerged as an important issue, therefore, the Service commissioned a
transportation access analysis that was completed by the Federal Highway Administration’s Western
Federal Lands Highway Division (see Appendix L). The study identified transportation alternatives
that were either carried forward in the CCP or dismissed from further consideration.

2.2 Management Directions Considered but Not Developed

The details of public participation can be found in Appendix J. During development of the
alternatives, the planning team considered the actions detailed below. All of these actions were
ultimately eliminated for the reasons provided.

Major expansion or reduction of waterfowl hunt program. A significant expansion of the
waterfowl hunt area was suggested during scoping and public review of preliminary draft
alternatives. This was not included in the alternatives, because of conflicts with resource protection,
and the ability of the refuge to provide adequate sanctuary area for dusky Canada geese, cackling
geese, and other species. Establishing a hunt area outside the dike on Bachelor Island, in conjunction
with closing core dusky Canada goose habitat on the south end of the River ‘S’ Unit to hunting, was
been proposed in Alternative 4 of the Draft CCP/EA; however, the number of hunted acres is only a
modest increase (40 acres) over current acreage. The primary rationale for this action was to create a
larger contiguous block of sanctuary area for duskys and cranes. Ultimately, Alternative 4 was not
selected as the Preferred Alternative.

Increasing the number of blinds within the current hunt area was also proposed in public comments
on preliminary draft alternatives. This was not included in the range of alternatives, due to concerns
with safety and hunt quality. Closing the refuge to hunting was suggested in public scoping. This
was not included in the range of alternatives in the Draft CCP/EA because providing waterfowl
hunting is one of the purposes for which the refuge was established (see Chapter 1).

Major expansion or reduction of wildlife observation and photography programs. Closing the
auto tour route on hunt days, or for the entire hunting season, was proposed in public comments on
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the preliminary draft alternatives. This was not included as an alternative in the Draft CCP/EA due
to the impacts it would have on the refuge visitors who use the auto tour route to view and
photograph wildlife during the waterfowl season.

During scoping, many comments were received requesting the Service to build several additional
observation/photography blinds on the River ‘S’ Unit, and/or allow the use of hunt blinds for wildlife
observation/photography. These proposals were not included in the range of alternatives in the Draft
CCP/EA due to conflicts with resource protection. Many comments were also received requesting
that the Service allow self-guided hiking, wildlife observation, and wildlife photography (along with
infrastructure to support these uses) in currently closed areas. These were not included in the range
of alternatives because of impacts to sensitive species. However, guided tours to these areas (which
do not require additional infrastructure) were included in the range of alternatives and appear as
strategies in the CCP.

Allowing certain nonwildlife-dependent uses. The planning team considered the appropriateness
of providing opportunities for various nonwildlife dependent recreational activities suggested during
scoping including bicycling, dog walking, and horseback riding. These activities have been shown to
have unacceptable levels of disturbance to wildlife; unacceptable public safety issues; or would
interfere with users engaged in compatible wildlife-dependent uses. Therefore, bicycling, dog
walking, and horseback riding were not included in the range of alternatives in the Draft CCP/EA.
Based on policy guidance in the Service’s Appropriate Refuge Uses Policy 603 FW 1 (2006), these
uses were determined not appropriate, and are documented on Service Form 3-2319 in Appendix A.

Developing a southern access point to therefuge. The planning team considered developing a
southern access point to the refuge, through the Ridgeport Dairy and Roth units, to replace the
current entrance road and bridge to the River ‘S’ Unit. This was not included in the range of
alternatives in the Draft CCP/EA because a transportation access analysis (see Appendix L)
concluded that such an access point would result in unacceptable impacts to dusky Canada geese and
sandhill cranes, and conflict with management needs.

Reconnecting Carty Laketo the Columbia River. Although many wetlands on the River ‘S’ and
Bachelor Island units are cut off from tidal influence by the refuge’s levee system, most of the water
bodies and large wetlands on the Carty, Roth, and Ridgeport Dairy units are connected to the
Columbia River and their water levels fluctuate with river elevations. These fluctuations are
associated with hydroelectric plant operations, seasonal fluctuations related to precipitation and
snowpack levels, and daily fluctuations associated with tides. The tidal range on the Columbia River
near the refuge is approximately 3.3 feet, but varies with weather patterns and lunar phases.
Although these wetlands are tidal, they are situated well above the salt front with salinity levels less
than 1 parts-per-trillion (ppt).

Restoring tidal influence to refuge waterbodies that are currently cut off from the Columbia River
would benefit several fish species such as juvenile coho and Chinook salmon, which use tidal
wetlands and waterbodies for cover and foraging during out-migration. Tidal fluctuations would also
allow periodic drying, nutrient release, and organic matter transport which benefits wetland plant
species such as water plaintain and smartweeds. The refuge is examining the feasibility of
reconnecting several wetlands and waterbodies to the Columbia River (see Chapter 2, Goal 6).

Restoring a tidal connection between Carty Lake and the Columbia River was considered but
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dismissed as a CCP action for several reasons: The reconnection would require dredging and spoil
disposal; dredging sediments could release contaminants that originated from the Pacific Wood
Treatment site; although carp currently occur in Carty Lake, their numbers are limited, in part by
reducing the water’s depth during summer and early fall; and a direct connection to the Columbia
River would allow carp to emigrate into the lake from the river and speed recolonization. As the
clean-up of the Pacific Wood Treatment site progresses and innovative methods of excluding
undesirable fish species are developed, we may revisit this decision in the future.

2.3 Description of Management Direction

2.3.1 Summary of Management Direction

Implementation subject to funding availability. After the CCP is completed, actions will be
implemented over a period of 15 years as funding becomes available. Project priorities and projected
staffing/funding needs are included in Appendix D, Implementation.

State coordination. Under the CCP, the Service will continue to maintain regular discussions with
the Washington and Oregon Departments of Fish and Wildlife (WDFW and ODFW). Key topics of
discussion will include management of dusky Canada geese, cackling geese, and other waterfowl;
depredation; updates of waterfowl management and depredation plans; wildlife monitoring; hunting
and fishing seasons and regulations; and management of Federal and State-listed species.

Tribal coordination. The Service will coordinate and consult with the Cowlitz Tribe and the
Chinook Tribe on a regular basis regarding issues of shared interest. Other Tribes with interests
relating to the traditionally shared resource corridors along the lower Columbia River will also be
included in consultations affecting those resources. Local Tribes include the Confederated Tribes of
the Grande Ronde, the Shoalwater Bay Tribe, the Confederated Tribes of Warm Springs, and the
Yakama Tribe. Currently, the Service seeks assistance from Tribes on issues related to cultural
resources education and interpretation, special programs, and the National Historic Preservation Act
(NHPA).

Follow recommendationsin the Pacific Flyway M anagement Plan for the Dusky Canada Goose
(2008). The Pacific Flyway Council (PFC) prepares management plans for most populations of
swans, geese, and sandhill cranes in the Pacific Flyway (www.pacificflyway.gov). These plans help
state and Federal agencies cooperatively manage migratory game birds under common goals. The
Pacific Flyway Management Plan for the Dusky Canada Goose identifies a set of goals and
objectives to assist in maintaining the dusky Canada goose population within a range of 10,000 to
20,000 (see Chapter 1).

The Dusky Canada Goose Plan also identifies three action levels for increasingly intensive
management efforts to benefit the population status of dusky Canada geese. These levels are
designed to ensure that adequate time is taken for management actions to take effect, based on
biological constraints, and the expected response times of dusky Canada geese to the proposed
management actions. The action levels listed below are population based, and management
procedures that relate to these levels are described in the Dusky Canada Goose Plan:
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e Action Level 1: 20,000-10,000
e Action Level 2: 9,999-5,000
e Action Level 3: below 5,000

In 2009 the population fell below 10,000; Action Level 2 and appropriate management actions were
initiated. In the event that Action Level 3 is reached, the agencies will initiate a thorough population
risk assessment, review the conservation status of dusky geese, and reevaluate all feasible and
practical intensive management options.

As a cooperating wildlife agency (the Service) for the welfare and management of the dusky Canada
goose population, refuge management actions for the benefit of duskys will adhere to the
recommendations prescribed in the Pacific Flyway Management Plan for the Dusky Canada Goose.
Management recommendations that will be implemented include:

e Maintaining existing pastures for goose browse: The present acreage of improved pasture
will be maintained to provide forage for migrating and wintering geese.

e Continuing to provide sanctuary areas for dusky Canada geese (sanctuary areas are defined
as—areas closed to hunting and significant disturbance from other public uses, to provide
resting and/or feeding areas for waterfow! during the hunting season);

¢ Protecting dusky Canada geese, by prohibiting on-refuge goose hunting once the refuge’s
annual dusky harvest quota (assigned by the State) has been reached (see Appendix B,
Compatibility Determination-Waterfowl Hunting).

Follow recommendationsin the Pacific Flyway Management Plan for the Cackling Canada
Goose (1999). Major objectives of the cackling goose plan are to achieve a population of 250,000
cackling geese on breeding grounds. The plan targets a 5 to 10 percent average annual population
increase toward the population objective (see Chapter 1). By the time the cackling goose plan was
written, the population was approaching the restoration goal of 250,000. However, populations of
cackling geese have declined over the past decade and at the present time are well below the
restoration goal. As a result, providing both forage and sanctuary areas for cackling geese in Oregon
and Washington is a priority for waterfowl managers. Management recommendations that will be
implemented include:
e Maintaining existing pastures for goose browse: The present acreage of improved pasture
will be maintained to provide forage for migrating and wintering cackling geese.
e Continue to provide sanctuary areas for migrating and wintering cackling geese.
e Protecting cackling geese by adhering to State bag limits (currently 2 birds with a 4 bird
possession limit) and following the recommendations of the Pacific Flyway Management
Plan for the Cackling Canada Goose (See Appendix B, Compatibility Determination-
Waterfowl Hunting).

Follow recommendationsin the Northwest Oregon/Southwest Washington Canada Goose
Agricultural Depredation Plan (1998). The depredation plan addresses agricultural depredation
caused by the large number of wintering Canada and cackling geese in the Willamette Valley-Lower
Columbia River (WV-LCR) area. Public lands in the WV-LCR are to be managed to provide
abundant, high quality goose forage, while reducing public use disturbances, to increase the number
of geese on public lands, while subsequently decreasing the number of geese on private lands.
Specifically, the Federal lands within the WV-LCR are to support the plan’s objectives to:

¢ Increase the amount of Canada goose use on public lands, while subsequently decreasing the
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amount of Canada goose occurrence on private lands;

¢ Review habitat management programs on refuges and wildlife areas to develop programs to
increase and improve goose forage; and

e Decrease disturbance to wintering Canada geese and increase goose use of public lands by
implementing public use restrictions.

Management recommendations that will be implemented include:

e Maintaining existing pastures for goose browse: The present acreage of improved pasture
will be maintained to provide green forage for migrating and wintering geese and reduce
depredation.

e Maintain sanctuary areas for migrating and wintering geese.

Invasive Species Control. Because invasive plants and animals currently represent the greatest
threat to the refuge’s wildlife and habitat, control of invasive species will be a high priority
management activity. Invasive species such as ricefield bulrush, and State and County-listed noxious
weeds, will continue to be a primary management concern. Nonnoxious weeds such as blackberry,
reed canarygrass, and teasel, and introduced animals such as carp and nutria, also limit the refuge’s
ability to provide high quality habitat for purposes and trust species, and will be controlled to the
degree that funding permits. Invasive species control will be initiated prior to or concurrently with
habitat restoration efforts. An Integrated Pest Management plan was developed concurrently with
the CCP to address invasive species control on the refuge, and is included as Appendix K.

Integrated Pest Management. In accordance with Department of the Interior and Service policy
(517 DM 1 and 7 RM 14), an integrated pest management (IPM) approach will be utilized where
practicable, to eradicate, control, or contain pest and invasive species (herein collectively referred to
as pests) on the refuge. An IPM approach will involve using methods based upon effectiveness, cost,
and minimal ecological disruption, which considers minimum potential effects to nontarget 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. Furthermore, pesticides will be used primarily to supplement, rather than as a
substitute for practical and effective control measures of other types.

If a pesticide is needed on the refuge, the most specific (selective) chemical available for the target
species will be used, unless considerations of persistence or other environmental and/or biotic
hazards preclude it. In accordance with 517 DM 1, pesticide usage will be further restricted, because
only pesticides registered with the Environmental Protection Agency (EPA), in full compliance with
the Federal Insecticide, Fungicide, and Rodenticide Act, and as provided in regulations, orders, or
permits issued by EPA, may be applied on lands and waters under refuge jurisdiction.

Environmental harm by pest species will 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 result from direct effects to native species from pests, including
preying and feeding on native species; causing or vectoring diseases; preventing natives from
reproducing or Killing their young; out-competing native species for food, nutrients, light, nest sites
or other vital resources; or hybridizing with natives so frequently that within a few generations few if
any truly native individuals remain.
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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 for native species during the winter.
Environmental harm may also include detrimental changes in ecological processes. For example,
reed canarygrass in bottomland ash forest can prevent recruitment of ash, and displace native sedges,
grasses, forbs, and shrubs.

See Appendix K for the refuge’s IPM program documentation to manage pests. Along with a more
detailed discussion of IPM techniques, this documentation describes the selective use of pesticides
for pest management on the refuge, where necessary. Throughout the life of the CCP, most proposed
pesticide uses on the refuge will be evaluated for potential effects to refuge biological resources and
environmental quality. These potential effects will be documented in Chemical Profiles (see
Appendix K). Pesticide uses with appropriate and practical best management practices (BMPs) for
habitat management as well as cropland/facilities maintenance will be approved for use on the refuge
where there likely will 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).

Contingency plan for dike breach. Post Office Lake, on the Ridgeport Dairy Unit, is a 75-acre
former tidal wetland that is now separated from the Columbia River by a dike. The dike is not
owned by the Service, and is currently in poor condition. The dike is likely to fail during the next
major flood event. A dike breach would re-establish the former tidal connection between the river
and the lake. Post Office Lake would be allowed to re-establish a tidal connection to Columbia River
through natural processes. The CCP includes the development of a contingency plan that will take
effect in the event of a dike breach. Because the southern tip of the lake is outside the current refuge
boundary, a boundary expansion will need to be considered. This will be done as part of a larger
land protection planning study for the Lower Columbia River area (see below). As part of this study,
we will analyze alternatives for possibly expanding the refuge’s boundary to include the southern
portion of Post Office Lake and adjoining areas.

Participation in Lower Columbia River Land Protection Planning. Within 2 years of CCP
completion we will initiate and complete a Land Protection Planning effort within the Lower
Columbia River area (Bonneville Dam to the mouth of the Columbia) in cooperation with other
refuges, agencies, and interested parties to assess and identify land conservation priorities. Potential
additions or expansion of the refuges within this focus area, including Ridgefield NWR, and
examination of various land protection tools will be explored. Land Protection as part of the NWRS
may include fee title acquisition, conservation easements and cooperative agreements.

Natur e center and pedestrian bridge to the Carty Unit. The refuge has prepared a separate
Environmental Assessment (EA) for the construction and operation of an administrative site,
including staff offices, a nature center, and a pedestrian bridge to replace the existing office and
bridge at the Carty Unit (see Chapter 1, Issues Outside the Scope of the CCP). The EA was prepared
in a separate planning effort to meet potential funding timelines. The Draft EA was released for
public review on March 23, 2010, and the public comment period closed on April 26, 2010. A
Finding of No Significant Impact was issued on April 29, 2010. Because the refuge has had an
ongoing need for staff offices and visitor facilities, seeking funding for the construction of these
facilities is part of the CCP.
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Cultural resource protection and Section 106 compliance. Actions with the potential to affect
cultural resources will undergo a thorough review before being implemented, as is consistent with the
requirements of cultural resource laws. All ground-disturbing projects will undergo a review under
Section 106 of the National Historic Preservation Act.

Emphasis on wildlife-dependent public uses. With its close proximity to the cities of Portland and
Vancouver, and as the surrounding area is developed, Ridgefield Refuge has become an increasingly
“urban” refuge. Refuge visitation has increased 8-fold since the 1980s when approximately 22,000
people visited the refuge annually. The average annual visitation from 2000 to 2007 has been over
162,000 visitors. Most of this increase has been in visitation for nonconsumptive uses (wildlife
observation and photography). There is also considerable demand for environmental education
programs from local schools. Because of its proximity to a large urban area, the potential for the
refuge to connect urban dwellers to nature—and thereby build support for the Refuge System
mission—is high. Therefore, providing wildlife dependent public uses is a high priority.

Maintain waterfowl hunting opportunities. Because providing waterfow! hunting opportunities is
one of the refuge’s establishing purposes and when compatible, is considered a priority public use on
National Wildlife Refuges, and because demand for waterfowl hunting on the refuge has remained
constant over the past 40 years despite declining trends elsewhere in the region, the refuge will
continue to provide, at a minimum, the same hunting opportunities as it currently does. Location of
hunt areas and blinds may be adjusted based on habitat conditions or safety concerns.

Monitor effects of public use programson wildlife. Monitoring to assess the effects of public use
on wildlife will be conducted. Area, timing, and/or conduct of public use will be modified if
disturbance to wildlife or habitat degradation reaches unacceptable levels.

Maintenance and updating of existing facilities. Periodic maintenance and updating of refuge
buildings and facilities will be necessary. Periodic updating of facilities is necessary for safety and
accessibility, reducing the refuge’s carbon footprint, and to support staff and management needs; and
is incorporated in the Service Asset Management System.

Reducetherefuge’ s carbon footprint. The Service has developed a Strategic Plan for Responding
to Accelerating Climate Change in the 21% Century (2009), and a 5 year Action Plan outlining
specific actions needed to implement the Strategic Plan. The Action Plan calls for the Service to
make its operations carbon-neutral by 2020. The refuge will work toward this goal by replacing its
current vehicles with more fuel efficient vehicles, and by building appropriately sized, energy
efficient facilities, as funding becomes available. The refuge will also reduce the carbon footprint of
land management activities by using energy-efficient techniques, where feasible and in line with
management goals. The refuge will also explore ways of offsetting any remaining carbon balance,
such as carbon sequestration.

Management of minor recreational uses. Minor recreational activities are occasionally pursued on
the refuge. Such recreational activities not specifically addressed in this document may be allowed
on refuge lands if the Refuge Manager first finds that they are appropriate and compatible.
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Participation in planning and review of regional development activities. The Service will
actively participate in planning and studies pertaining to future industrial and urban development,
transportation, recreation, contamination, and other potential concerns that may affect refuge
resources. The Service will continue to cultivate working relationships with county, State, and
Federal agencies to stay abreast of current and potential developments; and will utilize outreach and
education as needed to raise awareness of refuge resources and dependence on the local environment.

Volunteer opportunitiesand partnerships. Volunteer opportunities and partnerships are key
components of the successful management of public lands, and are vital to refuge programs, plans,
and projects, especially in times of static or declining budgets. Currently the refuge makes extensive
use of volunteers in invasive species control, habitat restoration, and public use programs. In the
future, successful implementation of native habitat restoration, survey and monitoring activities, and
environmental education and interpretation programs will require the use of partnerships and
volunteers.

Wildernessreview. 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 CCP, the planning team completed a
wilderness review which can be found in Appendix E. This review concluded that the refuge is not
suitable for wilderness designation.

2.3.2 Summary of Management Direction

A brief description of the management direction follows. Maps displaying the management direction
for the refuge follow this description. Maps 4 through 7 display the targets for habitat management
over the next 15 years, while map 8 displays public use facilities that will be maintained or
developed over the next 15 years.

Wildlife and Habitat. The refuge will continue to protect, maintain, and where feasible, restore
habitat for priority species, including dusky Canada geese, other waterfowl, and Federal and State
listed species. Sanctuary area (area closed to public use) will remain the same as current
management practices (see Public Use and Access).

Winter browse (managed pasture) for Canada and cackling geese will be maintained. The refuge will
provide overwintering and migrating waterfowl with high quality, easily accessible food, by
maintaining high quality green forage in improved pastures and wet meadows, promoting the growth
of food plants in shallow wetlands, and planting crops to supplement natural food production.
Management actions to increase forage quality for dusky Canada geese in their primary-use foraging
habitats receive the highest priority. Approximately 150 acres of old fields are converted to managed
pasture and wet meadow to benefit geese. There is an increase in acres managed as cropland (from
the current range of 155-185 acres, to a range of 290-330 acres, including interseeded small grains
and corn). These management actions are also expected to benefit sandhill cranes.

Wetlands will be maintained, but management will be enhanced to increase productivity. Managed
wetlands will undergo rotation to manage vegetation and control invasive species. Where water
control capabilities exist, seasonal wetlands will be managed as moist soil units to promote growth of
native food plants for waterfowl. Incremental floodup of seasonal wetlands through the fall and
winter will reduce pumping costs, and improve the availability of food for waterfowl.
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Invasive species and State and county-listed noxious weeds continue to be a primary management
concern. Treatment will focus on existing populations; however, annual priorities for control may
change, depending on the extent of current species coverage and the occurrence of new species.

The refuge will increase management to enhance or where feasible, restore native habitats of the
lower Columbia River where this does not conflict with management for purposes and trust species.
Enhancing and restoring riparian/bottomland forest and oak woodland receive greater emphasis than
under current management practice. Invasive species monitoring and control in forest and oak
woodland habitats increases. Approximately 160 acres of bottomland forest, 20 acres of oak
woodland, and 5 acres of ash forest will be restored over the lifetime of the CCP, mostly on areas
currently in old fields. Restoration projects emphasize habitat connectivity (creating larger blocks of
contiguous habitat). A tidal wetlands restoration plan, and habitat assessments of Gee Creek,
Campbell Slough, and Campbell Lake, will be completed to guide future restoration of instream and
tidally influenced habitats.

The refuge will contribute to the recovery of threatened, endangered, or rare species of the lower
Columbia River and the Willamette Valley-Puget Trough ecoregion. Feasibility studies for the
reintroduction of native species such as Columbian white-tailed deer and western pond turtle will be
conducted. Working with partners, the refuge will increase inventory and monitoring efforts and
address pressing research needs, for example: inventory and monitoring of waterfowl populations
and habitat conditions; habitat assessments of woodland, grassland, and aquatic habitats; and baseline
inventories of small mammals, reptiles, and amphibians, and other species groups that have been
studied very little to date.

Public Use and Access. The River ‘S’ and Carty units will be open to public use year-round.
Current wildlife sanctuary areas (areas closed to public use) will be maintained. The Roth, Ridgeport
Dairy, and Bachelor Island units will remain closed to public use. A new access point to the River
*S” Unit will be developed (a 2-lane bridge originating from the Port of Ridgefield property). The
existing bridge to the River ‘S’ Unit will be removed and the easement abandoned. The waterfowl
hunt area/location will remain the same as in current management practice (790 acres, River ‘S’
Unit). The hunter check station will be moved to the current entrance; Teal Marsh will be
rehabilitated, and 1 or 2 new blinds will be established on the west side of the River ‘S’ Unit to
compensate for losing blind 4 (lost to new bridge construction). Changes in flooding regime will be
expected to benefit food plants used by waterfowl; therefore, the hunt program will improve over
time. The location of hunting blinds will be adjusted where necessary due to the change in flooding
regime.

The existing auto tour route will remain in its current location, and be open year-round; however, the
length will be reduced from 4.3 to 4.0 miles by cutting off a small loop at the southeast corner to
provide contiguous habitat area for dusky Canada geese and cranes. Walking dates on the River ‘S’
Unit will remain the same as current (May 1-Sept 30). A new 1.5- mile (one way) dike-top walking
trail and overlook will be constructed on the north end of the River ‘S’ Unit. Environmental
education programs will increase from 2,000-3,000 students served annually to 4,500. Cultural
resources education and interpretation programs will increase.
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Table2.1 Summary of Management Direction

I ssue

Management Direction

How will therefuge maintain
and manage wildlife habitat?

What isthe appropriate
balance of managed habitat
(e.g. pastures, managed
wetlands) to native habitat?

¢ Maintain existing acreage of wetlands (1,700 acres); slight increase in managed pastures (1,525 acres) to
benefit dusky Canada geese and other migrating/over-wintering waterfowl.

¢ Maintain existing floodplain/riparian forest, oak woodland, and mixed conifer habitat (1,150 acres), and
restore an additional 160-185 acres, over 15 years.

o Over the lifetime of the CCP, convert 265-280 acres of old fields to other habitat types: 90 acres to wet
meadow, 65 acres to improved pasture, 85-100 acres to floodplain/riparian forest (willow/cottonwood), 20
acres to oak woodland, and 5 acres to ash forest.

e Increase cropland to 290-330 acres to benefit waterfowl, and sandhill cranes.

¢ Manage wetlands using drawdowns, disking, mowing, and water level manipulation to improve
productivity, manage vegetation, and control undesirable plants.

¢ Increase monitoring to determine efficacy of habitat management, need for additional treatments, and
document wildlife response.

o Hire additional staff to expand volunteer program and partnerships (needed to meet research, monitoring
and invasive species control goals).

How will the refuge maintain
and restor e native habitats of
the lower Columbia River?

e Maintain/enhance existing floodplain/riparian forest and oak woodland. Allow natural succession of
floodplain forest to continue in select wetland basins.

o Restore 165-190 acres of floodplain/riparian forest habitat over lifetime of CCP.

¢ Restore 20 acres of oak woodland over lifetime of CCP.

e Increase efforts to maintain and enhance floodplain/riparian forest habitat.

¢ Investigate techniques to enhance recruitment of ash and cottonwood in older, even-aged stands.

¢ Conduct habitat assessments and baseline inventories of native fish, wildlife and vegetation to guide future
management actions.

o Pursue burning permit to manage/restore oak woodland habitat.

o Study feasibility of restoring native wet meadow and grassland.

o Allow Post Office Lake to re-establish tidal connection to Columbia River through natural processes.
e Restore tidal connection to Duck Lake.

o Tidal wetland restoration plan and feasibility studies (see Instream Habitat).

How will the refuge control
invasive species and prevent
new invasives from becoming
established?

¢ Increase monitoring of all habitat types for invasive species, efficacy of treatment, and need for additional
treatment
o Conduct studies to investigate control techniques for ricefield bulrush, reed canarygrass, carp, and nutria.

e Increase application of wetland management techniques (flooding, drying, disking) to reduce reed
canarygrass; resume these control methods in areas where ricefield bulrush has been controlled.
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e Annual invasives monitoring and control on up to 115 acres (approx 10%) of floodplain/riparian forest, oak
woodlands, and upland mixed forest.

How will therefuge assist in
recovery of endangered and
threatened native species of
the lower Columbia River
ecosystem?

e Continue monitoring ponds containing water howellia.

¢ Continue partnerships to conduct test plantings of Bradshaw’s lomatium, and Nelson’s checkermallow.
o Conduct feasibility studies for reintroducing Columbian white-tailed deer (within 5 years); and western
pond turtle.

o Conduct baseline surveys to establish presence/absence of rare plants and animals.

How will therefuge address
climate change impacts, and
increasing development on
surrounding lands?

o Acquire land within existing acquisition boundary from willing sellers if funding is available.

o Use green building technology in new construction.

o Increase habitat connectivity by:

- Restoring riparian habitat to link existing blocks of habitat.

- Initiating a land protection plan study, to analyze alternatives for potentially expanding the refuge boundary to
include a portion of Post Office Lake and adjoining areas south of the current boundary.

¢ Monitor changes in migration patterns; monitor climate-sensitive species (e.g. salmonids) and their key
habitat parameters (e.g. stream temperature).

¢ Assist in local/regional planning efforts for facilities that link the refuge to regional walking/bicycling
trails, and mass transit.

¢ Develop partnerships/incentives to decrease emissions from auto tour route.

e Incorporate climate change messages into communications, interpretation, and environmental education.

How will the refugeimprove
instream habitat and tidal
wetland conditionsfor native
fish?

o Continue Gee Creek watershed partnerships.

o Conduct riparian plantings along 0.8 miles of Gee Creek.

o Prepare a dike breach contingency plan for Post Office Lake.

o Conduct riparian plantings along 0.8-1.25 miles of Gee Creek.

o Conduct habitat assessments on Gee Creek, Campbell Slough, and Campbell Lake to guide future
restoration.

o Develop a tidal wetlands restoration plan.

o Initiate a land protection plan study to analyze alternatives for possible refuge boundary expansion to
include a portion of Post Office Lake.

How will therefuge address
theimpacts of increasing
vigitation on wildlife, and
minimize impactsto pur poses
species?

o Public use footprint and sanctuary area remains same as present.

e Hunt area remains at 790 acres in current location.

o Auto tour route remains in current location; open year-round; with length reduced from 4.3-4 miles by
removing the south end loop to provide contiguous habitat for duskys and sandhill cranes.

¢ Retain closure of Roth, Bachelor Island, and Ridgeport Dairy units to public use, except for guided tours.




| ssue

Management Direction

¢ River ‘S’ Unit closed to walking Oct 1-April 30.

¢ Refuge closed to bicycling, dog walking, and horseback riding. Monitor wildlife response to public use;
change timing/location of use if unacceptable levels of disturbance occur..

How will the refuge provide
safe, accessible, high quality
wildlife-dependent recreation
in the future?

Visitor access (River ‘S’ Unit)

¢ Develop a new access point to the River ‘S’ Unit from Port of Ridgefield property with new 2-lane bridge
to eliminate in-grade railroad crossing; and new 1-mile entrance road

¢ Abandon existing entrance road and easement to River ‘S’ Unit; and demolish existing bridge.

Visitor facilities, access (Carty
Unit)

o Construct new nature center, including environment education classrooms (covered under separate EA)
¢ Replace footbridge to Carty Unit with ADA accessible structure (covered under separate EA).

¢ Create walking and limited (emergency) vehicle access to Carty Unit from Port site, with small bridge over
Gee Creek.

Trails

¢ Maintain existing walking trails (Oaks to Wetlands, Kiwa); River ‘S’ Unit open to walking May 1- Sept 30;
and Carty Unit open year-round.

o Develop new 1.5-mile dike-top walking trail, running north to an overlook and south to existing River ‘S’
bridge, open May 1-Sep 30 (see maps).

¢ Implement measures to reduce congestion on auto tour route at peak times and encourage use of walking
trails (e.g., provide pedestrian access to refuge walking trails from Ridgefield)

Environmental education (EE)

e Expand EE program to serve 4,500 students annually.

o Hire full time EE coordinator; and develop curricula and refuge-specific instructor training.

o Offer 1-2 annual training sessions to prepare teachers to instruct all/portions of their educational visits

o Recruit and train volunteer instructors (with an emphasis on retired educators) to lead EE activities;
maintain 30 trained volunteer instructors.

o Explore options to partner with the Ridgefield School District to integrate the refuge’s EE programming
into the District’s curriculum.

o Provide EE shelter and study sites on Carty Unit; and EE classrooms as part of new nature center (pending
separate EA and funding).

How will therefugeimprove
the quality of itswaterfowl
hunt, while minimizing
impactsto dusky Canada
geese?

o 790-acre hunt area/ location remain the same as present.
o Move hunter check station to current entrance; rehabilitate Teal Marsh; and establish 1-2 new blinds on
west side of River ‘S’ Unit to compensate for loss of blind 4 (lost to new bridge construction)

o Staged floodup of hunt areas to provide more shallow-water habitat (not all wetlands will have water early
in season; reduces pumping needs late in season).

o Provide alternate early/late season hunt blinds, and/or movable blinds.
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Issue

o Wetland rotation to improve productivity and habitat conditions for waterfowl.

How will the refuge protect its | e Explore grant to hire full time plankhouse coordinator; within 7 years have plankhouse staffed at least 4

cultural resources and hours/day on weekends and as needed for EE groups.
educate the public about e Provide at least 2 cultural events (open to general public) at Cathlapotle Plankhouse annually.
them? o Develop interior interpretive plan and quality standards for artifact replicas used in plankhouse.

o Develop EE program tailored to the Plankhouse.
o Hold semiannual meetings with affected Tribes; and establish protocol for consultation.

o Pursue funding to provide secure artifact storage and curation on the refuge.
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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.
Strategies identify specific tools and actions to accomplish objectives (USDI 2002).

The goals for Ridgefield Refuge for the 15 years following completion of the CCP are presented on
the following pages, in tables. 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. Priority actions are identified in the staffing
and funding analysis (Appendix D).

Readers, please note the following:

Below each objective statement are the strategies that could be employed in order to accomplish the
objectives. Symbols used in the following tables include:

% percent sign

> greater than

< less than

> greater than or equal to

< less than or equal to
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2.4.1 Goal 1. Provide and manage a mixture of secure, diverse, productive
grassland habitats for foraging migratory water fowl and grassland-dependent
wildlife.

Objective 1.1 Enhance/Maintain Improved Pasturefor Dusky Canada Geese

Enhance and annually maintain 340 acres of improved pasturein core dusky Canada goose use
areas, with the following attributes:

o Field size range from 2 to 45 acres with a minimum predator-detection width of 250 feet.

e Field (or portion of field) should be adjacent to accessible wetland* (within 400 ft) or consist of

hydric soils.

e Short vegetation along the field/wetland interface.
Mix of desirable, palatable grasses* (e.g., perennial ryegrass, orchardgrass, fescues) and forbs
(e.g., clover) with a height of < 4 inches by October 15.
< 20% cover of invasive species (e.g., Canada thistle, buckhorn plantain, tansy ragwort, teasel).
No encroaching woody vegetation (e.g., blackberry).
No false indigo and poison hemlock.
Minimal thatch.*
Minimal human disturbance when duskys are present (October 1 to April 1) limited to necessary
management activities.

*Definitions:

Accessible wetland: Wetland without fences or vegetative barriers (tall, dense vegetation) at its margins.
Palatable grasses. Short, actively growing grass preferred as forage by geese.

Thatch: The dense covering of cut grass that remains after mowing.

Strategies Applied to Achieve Objective

Mow and/or hay pastures after July 15, unless surveys indicate a specific pasture is not being used by
nesting grassland birds.

Mow after July 15, as needed, to maintain grass palatability and minimal thatch and provide < 4 inch
height by October 15.

Graze (domestic animals) between May 1and October 1 (after geese have migrated and as field
conditions allow) to maintain grass palatability, minimal thatch, and provide < 4 inch height by October
15. Grazing will only occur in areas where refuge staff has determined that significant impacts to
grassland nesting birds will not occur.

Hay from July 15-September 30 (as conditions allow) to maintain grass palatability, minimal thatch, and
provide < 4 inch height by October 15.

Use agricultural practices (e.g., seeding, disking, planting cover crops, fertilizing, soil amendments, and
herbicides) to rehabilitate pastures that do not meet the objective.

Use prescribed fire during late summer to eliminate thatch, invasive plants, and rank grasses (contingent
upon receiving Southwest Washington Clean Air permit).

Use IPM strategies including mechanical, biological, and chemical means to eradicate, control, or contain
invasive plants (see Appendix K, IPM Program).

Continue to cooperate with the County Weed Board to control county-listed invasive weeds.

Control weeds in accordance with the refuge’s IPM program using methods such as crop rotation,
mechanical treatment, biological controls, and low toxicity approved pesticides (see Appendix K).

Pesticide use must be in compliance with the Service’s policy requirements for completing an approved
Pesticide Use Proposal, and must meet other State and Federal requirements.

Cooperators that conduct haying, mowing, or grazing on the refuge will only apply herbicides with prior
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refuge approval and will provide a record of herbicides used including chemical name, amount used,
date, location, and how applied.

Pursuant to the refuge’s CLMA, cooperators will provide annual records of animals grazed on and plant
products removed from the refuge.

Rationale: The refuge was established to protect and provide wintering habitat for the dusky Canada
goose, a subspecies that winters primarily in the Willamette Valley of Washington and Oregon. The
dusky Canada goose has experienced substantial declines over the past several decades. While once the
predominant goose in the Willamette Valley, dusky Canada geese now comprise > 5% of the overall
goose population in its Washington winter range. Population declines coupled with loss of breeding and
wintering habitat, has elevated this subspecies to one of management emphasis by the Federal and state
governments (Bromley and Rothe 2003, PFC 2008), therefore, they continue to be the primary
management focus for the refuge.

While many Canada and cackling geese are readily adaptable to foraging in large open agricultural fields
and croplands, dusky Canada geese in the northern Willamette Valley continue to utilize more natural
habitats reminiscent of the historic Columbia River floodplain. These habitats include small wet
meadows and upland grasslands, shorelines and seasonal wetlands, frequently interspersed among
riparian bottomland forest. Despite the substantial alterations to the Willamette Valley landscape, dusky
Canada geese continue to prove relatively traditional in their habits, their habitat use, and their preference
for maintaining relatively small flock associations. These behaviors and preferences negate the ability to
manage goose habitats similarly for the eight species and subspecies of geese utilizing the refuge. Due to
the dusky Canada goose’s penchant for using traditional sites, many portions of the refuge with
seemingly suitable habitats are under-utilized. This traditionalism has, however, allowed staff to identify
preferred sites through surveys, and focus management on these core use areas. Under the CCP, the
Service will increase management of improved pasture in core dusky areas to improve quality of green
browse. Wet meadows are also an important foraging habitat for duskys (see Objective 3.6).

Minimizing disturbance in core dusky foraging areas is also a high priority. The most recent update of the
Pacific Flyway Management Plan for the Dusky Canada Goose (2008) proposes that the Service, WDFW,
and ODFW “Develop new public land management guidelines that result in increased goose food
production and reduced disturbance of geese during winter, especially for dusky geese.” The CCP
proposes removing a portion of the auto tour route along the south side of Rest Lake on the River ‘S’ Unit,
reducing disturbance from vehicles, and creating a larger contiguous sanctuary area for duskys.

Young grass and forb shoots are preferred forage of Canada and cackling geese. We use management
tools (grazing, mowing and haying) in combination to achieve the maximum cover of short, actively
growing grass, where appropriate and feasible based on soil condition and other factors. Pastures in need
of rehabilitation may be planted with cover crops to break weed cycles (winter wheat, clover, or alfalfa).
This treatment will count toward total crop acreage planted (see Objective 2.1).

Meeting the habitat quality objectives for pastures (< 20% weed cover, height < 4 inches, and minimal
thatch) will ensure that the refuge provides high quality goose habitat. The refuge staff assesses fields at
the beginning of the growing season and several times during the summer to determine whether these
objectives are being met and treating those fields where the objectives are not being met. For example,
thatch inhibits growth of new grass and also inhibits goose foraging. Mowing treatments must either be
frequent to minimize thatch, or if less frequent (e.g. once a year) include a means of thatch removal (e.g.,
raking, mulching, burning.) Haying and grazing preferred to mowing, where feasible, as these treatments
eliminate thatch. A field with >20% thatch cover and visible windrows of thatch would be treated by
grazing, haying, or prescribed fire depending on the field. The specific treatment would depend on site
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conditions; a field that is not fenced or not near a water supply would likely be hayed instead of grazed.
Prescribed fire would only be used where it can be accomplished safely, and will require approval from
the Southwest Washington Clean Air Agency.

Objective 1.2 Enhance/Maintain Improved Pasturefor Other Canada Geese and Waterfowl
Enhance and annually maintain 1,100 acres of improved pasturefor other subspecies of Canada
geese, cackling geese, American wigeon, and other migratory birdswith the following attributes:
o Field size of >35 acres with a minimum predator-detection width of 450 feet
e Short vegetation along the field/wetland interface
e Mix of desirable, palatable grasses (e.g., perennial ryegrass, orchard grass, fescues) and forbs (e.g.,
clover) with a height of <4 inches by October 15
<20% cover of invasive species (e.g., Canada thistle, buckhorn plantain, tansy ragwort, teasel)
No encroaching woody vegetation (e.g., blackberry)
No false indigo and poison hemlock
Minimal thatch
Minimal human disturbance in areas closed to public use (limit to necessary management
activities from Oct 1 to May 1)
e Limit human disturbance areas open to public use
Strategies Applied to Achieve Objective
Mowing and haying will only occur after July 15, unless surveys indicate that the specific pasture is not
being used by nesting grassland birds.
Mow after July 15, as needed, to maintain grass palatability and minimal thatch and provide <4 inch
height by Oct 15.
Graze (e.g., domestic animals) between May 1and October 1 (after geese have migrated and as field
conditions allow) to maintain grass palatability and minimal thatch and provide <4 inch height by Oct 15.
Grazing will only occur only in areas where refuge staff has determined that significant impacts to
grassland nesting birds will not occur.
Hay from July 15 to Sept 30 (as conditions allow) to maintain grass palatability and minimal thatch and
provide < 4 inch height by Oct. 15.
Use agricultural practices (e.g., seeding, disking, planting cover crops, fertilizing, soil amendments,
herbicides) to rehabilitate pastures that do not meet the habitat objective.
Use prescribed fire during late summer to eliminate thatch, invasive plants, and rank grasses (Contingent
upon receiving permit with Southwest Washington Clean Air).
Maintain the between-field contiguity of grasslands and croplands by minimizing new visual barriers
such as tall shrubs and trees, where appropriate.
Use IPM strategies including mechanical, biological, and chemical means to eradicate, control, or contain
invasive plants (see Appendix K, IPM Program)
Continue to cooperate with the County Weed Board to control county-listed invasive weeds.
Control weeds in accordance with the refuge’s IPM program using methods such as crop rotation,
mechanical treatment, biological controls, and low toxicity approved pesticides (see Appendix K-IPM
Program).
Pesticide use must be in compliance with the Service policy requirements for completing an approved
Pesticide Use Proposal, and must meet other State and Federal requirements.
Cooperators that conduct haying, mowing, or grazing on the Refuge will only apply herbicides with prior
refuge approval and will provide a record of herbicides used including chemical name, amount used,
date, location, and how applied.

Pursuant to the refuge’s CLMA, Cooperators will provide an annual record of animals grazed on, and
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plant products removed from, the Refuge.

In portions of fields where Nelson’s checkermallow was planted, grazing will not be permitted, mowing
will only occur after checkermallow plants have entered senescence.

Rationale: Although Ridgefield NWR was initially established with a focus on management of habitat for|
dusky Canada geese, management for all waterfowl and their habitats is also a priority. At establishment
in 1965, dusky Canada geese were the primary subspecies of goose wintering in the area. Since then,
other species and subspecies of geese, namely cackling geese, and Taverner’s and lesser Canada geese,
have re-distributed their population region-wide and now comprise over 90% of the overall wintering
goose population on Ridgefield NWR. Cackling geese are now a subspecies of management concern since
the wintering population has shifted north from California to the Willamette Valley and SW Washington.
Although the population has increased dramatically since 1984, when less than 26,000 birds were counted
in California and Oregon, numbers are still below the flyway population objective of 250,000 (USFWS
2008; Pacific Flyway Council 1999). Therefore, providing secure winter habitat for cackling geese has
assumed an increased management priority.

Cackling geese forage in large flocks and tend to prefer large, open pastures for foraging. Therefore, this
objective recognizes that larger field sizes with minimal visual barriers are necessary to provide habitat
for cackling geese. Issues of grass palatability and thatch reduction are the same as for dusky Canada
geese; see discussion in Objective 1.1 above.

This increase in the total goose population has led to increased issues with crop and pasture depredations
on private lands along the lower Columbia River. In an effort to alleviate economic losses from
depredation on private lands, the refuge has placed an increased emphasis on management for these geese.
Unlike dusky Canada geese, cackling, Taverner’s and lesser Canada geese (the primary geese associated
with depredation issues) prefer large open agricultural fields and croplands. A variety of crops have been
grown on the refuge since 1965 including corn, potatoes, winter wheat, barley, alfalfa, and clover. Refuge
studies have shown that these crops, though preferred by geese, were quickly depleted while fall planted
grass crops were pulled out by the roots. This left little forage for geese refuge-wide during the late winter
and spring, when off-refuge crop depredations were more prevalent. This prompted a switch in
management during the mid-late 1990s to provide primarily sustainable grass crops (pastures) to target
open pasture feeders such as cackling geese, and to ameliorate spring depredation concerns. The impetus
for this switch can be found in the Northwest Oregon/Southwest Washington Canada Goose Agricultural
Depredation Plan (Pacific Flyway Council 1998).

Objective 1.3 Old Fiddsand Old Field/Wetland Borders

Annually maintain up to 140 acres of old fields and old field bor dersto provide thermal cover and
nesting habitat for migratory birds (e.g., nesting waterfowl, raptors, short-eared owls, western
meadowlar ks, savannah sparrows) and dispersal habitat for small mammals and native
amphibianswith the following attributes:

e Mosaic of vegetation heights between 6-24 inches, > 80% cover of desirable grasses (e.g.,
perennial ryegrass, orchardgrass, fescues) and forbs (e.g. clover), < 10% cover of shrubs
> 60% of acres un-manipulated residual cover* remaining annually for nesting species
Old field size >5 acres
No poison hemlock and false indigo
< 30% cover of invasive species (e.g., Canada thistle, buckhorn plantain, tansy ragwort, teasel)

*Definition:
Un-manipulated residual cover: Tall decadent grass and/or forbs left standing through the fall and winter
Seasons.
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Strategies Applied to Achieve Objective
Mowing and haying will only occur after July 15, unless surveys indicate that the specific pasture is not
being used by nesting grassland birds.

Use agricultural practice (e.g., seeding, disking, fertilizing, soil amendments, herbicides) to rehabilitate
old fields that do not meet the habitat objective.

To keep fields in appropriate successional stage and control/eradicate invasive plants, mow (after July
15) and/or spray herbicides in a 2-3 year rotation (see Appendix K, IPM Program).

Restore old fields and old field/wetland borders that are adjacent to improved pasture undergoing
restoration by removing invasive plants such as blackberry, teasel, and reed canarygrass through
agricultural practices (see above) and supplement native plant regeneration with pasture grasses listed
above, and small numbers of shrubs that are appropriate to the site.

Utilize burning regimes where feasible (recommended frequency is every 2 years). (Contingent upon
receiving permit with Southwest Washington Clean Air).

Continue to cooperate with the County Weed Board to control county-listed invasive weeds.

Control weeds in accordance with the refuge’s IPM program using methods such as crop rotation,
mechanical treatment, biological controls, and low toxicity approved pesticides (see Appendix K, IPM
Program).

Pesticide use must be in compliance with the Service policy requirements for completing an approved
Pesticide Use Proposal, and must meet other State and Federal requirements.

In portions of fields where Nelson’s checkermallow was planted, grazing will not be permitted, and
mowing will only occur after checkermallow plants have entered senescence.

Rationale: Old fields are areas formerly used for pasture or crops that are now a mixture of tall decadent
grasses, forbs, and shrub. Old field/wetland borders on the Refuge are typically strips of tall decadent
grass and/or forbs between fences and roads, or on dikes. Most of the vegetation is nonnative. However,
these areas provide nesting and foraging habitat for ground-nesting birds, and winter thermal cover for
short-eared owls, small mammals, and other wildlife. These areas also provide migration or dispersal
corridors for amphibians and small mammals. For example, red-legged frogs require dispersal habitat
between wetland breeding areas and riparian areas. Old fields require regular treatment for weeds (see
strategies above), otherwise they become infested with invasive plants and can become a seed source for
invasive species. Currently the Refuge has approximately 400 acres in this habitat type. Those fields and
field/wetland borders identified as necessary habitat for ground-nesting birds or as migration/dispersal
corridors (140 acres) will be maintained in this habitat type. The remainder (260 acres) will be converted
into other habitat types that will benefit purposes species (e.g. improved pasture) and/or contribute to the
Refuge’s biological diversity, integrity and environmental health (riparian habitat, oak woodland).

Objective 1.4 Maintain and Enhance Native Grasdand Habitat

Enhance and annually maintain up to 15 acres of native grassland habitat on the Carty Unit for
grasdand-dependent birds and native plant species. Native grassland habitat is characterized by the
following attributes:
e Optimal patch size or contiguity with oak woodland habitat is >50 acres
e Mosaic of vegetation heights between 6-36 inches
e >50% cover of native grasses (e.g., Roemer’s fescue, California oatgrass, tufted hairgrass, red
fescue) and native forbs (e.g., northwest cinquefoil, common camas, blue eyed Mary, yarrow,
largeleaf lupine)
o <20% cover of invasive/undesirable nonnative grasses (e.g., poverty brome), forbs (e.g., ox-eye
daisy, thistle and trefoil), and shrubs (e.g., blackberry)

| Strategies Applied to Achieve Objective |
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Conduct survey of native plants in grassland areas of the Carty Unit to determine which native and
nonnative species are present, densities, and need for treatment (also see Objective 7.4).

Use IPM strategies including mechanical, biological, and chemical means to eradicate, control, or contain
invasive plants (see Appendix K -IPM Program).

Utilize prescribed fire, where feasible and necessary, to maintain native plant communities. (Contingent
upon receiving permit with Southwest Washington Clean Air).

Pending survey results, drill native grass seed and plant native forbs (seed or head-started seedlings) to
increase proportion of native to nonnative species.

Conduct site monitoring to determine efficacy of restoration and need for follow-up treatments.

Rationale: Small patches of grassland occur on the Blackwater Island RNA (approx.15 acres total) as
small openings within oak woodland habitat. These grasslands are dominated by an introduced species
(poverty brome), and the native grass component appears to be small. However grassland habitat on the
RNA appears to be an important area for native wildflowers. Soils on RNA grassland are thin, overlying
basalt bedrock, and well drained. Because of thin soils, some restoration and management techniques that
could be utilized on bottomland grasslands with deeper soils (e.g. grazing, mowing, disking) are not
appropriate here.

Inventories of the Blackwater Island RNA include vegetation surveys and community descriptions
developed from the 1970s through the early 1990s, annual surveys for the federally listed water howellia,
and pit trap and live trap mammal and amphibian surveys conducted in the 1990s. Updated inventories of
native habitats and vegetation, and habitat conditions (including presence of invasive species) are needed
in order to manage grasslands and oak woodland habitat on the RNA (also see Objective 7.4: Conduct
Baseline Inventories of Native Habitats/\Vegetation and Major Fish and Wildlife Groups.)

2.4.2 Goal 2: Provide agricultural crops asforage for migratory water fowl
and sandhill cranesannually.

Objective 2.1 Provide Cropsfor Waterfowl and Sandhill Cranes

Annually provide 290-330 acr es of agricultural crops (e.g., corn, small grains, legumes), including
60-145 acres of corn, asforage for sandhill cranes, dusky Canada geese, and other waterfowl.

Strategies Applied to Achieve Objective

Plant corn in areas outside the hunt area for use by cranes and dusky Canada geese. The cropping
program will consist of normal planting, normal harvest, and normal post-harvest manipulation. Corn
may be manipulated (knocked down) after the close of the hunt season to make it more available to
geese.

Use agricultural practices such as seeding, disking, soil amendments, fertilizing, herbicides, and plant
cover crop.

Weeds will be controlled in accordance with the refuge’s IPM program using methods such as crop
rotation, mechanical treatment, biological controls, and approved low toxicity pesticides (see Appendix
K).

The refuge will work to prevent the spread of weeds by cleaning equipment between fields and will
continue to cooperate with the County Weed Board to control county-listed invasive weeds.

Pesticide use must be in compliance with Service policy requirements for completing an approved
Pesticide Use Proposal, and must meet other State and Federal requirements.

Rotate cropping patterns with planned rehabilitations of improved pastures to break weed cycles, fix
nitrogen, and increase soil tilth where appropriate (see Objectives 1.1-1.2).

If additional crops are planted using disking, use existing fields, or old fields currently in fallow, weedy
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condition.

In portions of fields where Nelson’s checkermallow was planted, no crops will be established.

Continue to pursue cooperative farming agreements (CFA). When the refuge develops a CFA for crop
production, the cooperator will provide an annual record of planting efforts, fertilizer and herbicide
applications, and plant products removed from the refuge. Cooperators will only apply herbicides and
fertilizers with prior refuge approval.

Monitoring of the cropland farming program will be performed by qualified refuge staff.

Rationale: Croplands are managed primarily for the benefit of waterfowl and sandhill cranes, but many
other species benefit such as bald eagles, which rely on refuge waterfowl concentrations. Approximately
158 acres of refuge lands are currently farmed using refuge staff and equipment, including 55-85 acres of
corn. Formerly, large areas of the refuge were planted in crops via a cooperative farming program, but
these massive farming efforts were discouraged by the Oregon/Southwest Washington Canada Goose
Agricultural Depredation Plan (PFC 1998). As a result of recommendations in the plan, the refuge began
maintaining large areas of pasture, with scattered crops. By providing a variety of foods within close
proximity to each other, the refuge is able to hold geese throughout the winter months and reduce
depredation on adjacent lands. The small overall acreage, small fields, spread out set-up of crop lands, and
the fact that farmers would have to leave a portion of the crops for wildlife, makes the refuge undesirable
for cooperative farmers. For these reasons the refuge has not prioritized locating cooperative farmers in
the past.

The refuge’s 2004 Wildlife and Habitat Management Review (USFWS 2004) recommended providing
additional grain for wintering waterfowl and cranes. The number of acres planted in corn is limited by
high cost (due to soil prep, fertilizer and weed control), the need to rotate crops, and the need for increased
weed control activities in fallow cornfields. As a result, the refuge proposes to provide the majority of
supplemental food for waterfowl and cranes through increased use of interseeding legumes and small
grains such as clover and winter wheat, or planting less resource intensive crops. However, corn is
preferred by sandhill cranes and dusky Canada geese; therefore, we propose limited corn planting in key
areas utilized by duskys and cranes. Both duskys and sandhill cranes can access standing corn (especially
shorter varieties or stunted corn), while the smaller-bodied cackling geese cannot. We propose to increase
the quantity of corn produced on the refuge using irrigation as well as evaluating the use of other grains
such as milo and buckwheat to increase forage for duskys and cranes. Planting corn outside the hunt area
will also help keep duskys out of the hunt area and reduce the harvest of duskys. Given the difficulty in
consistently propagating a productive corn crop, the refuge will examine the feasibility of using a
cooperative farmer to produce a crop, under refuge supervision. The cooperative farmer will be allowed to
remove a predetermined share of the crop as compensation. The refuge’s share of the crop will remain in
field and be available to wildlife. If the refuge finds cooperative farming to be feasible, it will be
conducted in accordance with guidelines, best practices, and acreages outlined in the existing Cropland
Management Plan. Per Service law enforcement, hunting can occur on the refuge only if the cropping
program consists of: a normal planting; normal harvest; and normal post harvest manipulation. To avoid
any issues associated with baiting, crops cannot be manipulated beyond this during the hunt season,
regardless of location or distance from hunt program.

2.4.3 Goal 3: Provide, manage, and enhance a diver se assemblage of wetland
habitats characteristic of the historic lower Columbia River.

Objective 3.1 Managed Seasonal Wetlands

Enhance and annually maintain a minimum of 445 acr es of managed seasonal wetlandsfor
migratory waterfowl, wading birds, shorebirds, and other wetland-dependent wildlife speciesin the
River 'S Unit. Seasonal wetlands are characterized by the following attributes:
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e > 60% cover of desirable and/or native wetland plants including moist-soil annuals (e.g.,
smartweeds, wild millet, and water plantain), wapato, and nutsedges.

< 20% cover of native emergent species (e.g., cattail, hardstem bulrush) that are > 5 feet tall.
< 40% cover of undesirable/invasive plants including reed canarygrass and ricefield bulrush.
No purple loosestrife and false indigo present.

During initial flood-up (October to November), water depths of 4-12 inches.

Water depths 24-30 inches from late January to May; achieve drawdown by June 15.
Minimal damage to wetland infrastructure by nutria.

*Definition:

Managed seasonal wetlands: Wetlands which have existing infrastructure (pumps, culverts, water
control structures) to manipulate water levels on a seasonal basis, relatively independent of water
conditions in the surrounding watershed.

Strategies Applied to Achieve Objective

Wetland rotation: As needed, rotate 225 acres of seasonal wetland to semipermanent wetland to control
undesirable plants (e.g. reed canarygrass). Flood wetlands to > 24 inches from late January to May. Once
control is achieved resume management as seasonal wetland.

Except where needed to control reed canarygrass and ricefield bulrush, incrementally floodup and
drawdown (e.g., using water control structures, pumps) to promote waterfowl foraging within the entire
basin, and create mudflats for use by shorebirds.

Use mechanical techniques (e.g. disking, mowing) to set back succession of emergent vegetation and
promote moist-soil and native plant production as well as control invasive/undesirable plants such as reed
canarygrass.

Use IPM strategies including mechanical, cultural, biological, and chemical means to eradicate, control,
or contain invasive and undesirable plants, particularly ricefield bulrush (see Appendix K, IPM Program).

As needed, reconfigure water delivery system to allow to enhance water level management

Use IPM techniques to control beaver and nutria from damaging water control structures and dike
systems (see Appendix K). Protect desirable trees from beaver using fencing and propagating a dense
shrub layer to exclude them from shorelines. Protect levees from nutria by periodically lowering water
levels where practicable, and by removing animals in accordance with the refuge’s IPM plan and 50 CFR
31.14, Official Animal Control Operations, which allows the take of animals that are detrimental to a
refuge’s wildlife management program.

Partner with counties for education/weed control along refuge borders and reduce sources.

Rationale: The refuge was established to provide migration and wintering habitat, including wetlands for
dusky Canada geese and other waterfowl. Providing a diversity of wetlands is vital to the refuge’s
purposes. Yet because of the numerous dams along the length of the Columbia River, and the construction
of levees to protect private landowners along the lower river, the natural hydrological processes of a free-
flowing riverine system have been eliminated. Managed seasonal wetlands Refuge waters inside diked
areas of the River ‘S’ Unit (23 wetlands totaling 445 acres) are now intensively managed to mimic natural
disturbance mechanisms, providing and maintaining the cyclical aging and renewal processes of wetlands
over time. By maintaining the number of acres of open shallow marsh through active management such as
mechanical soil disturbance and wetland infrastructure, the refuge can provide a diversity of early
successional vegetation stages that increase overall biodiversity and prevent wetland loss over time.
Species benefiting from these seasonal wetland habitats include waterfowl, wading birds, rails, cranes,
shorebirds, amphibians, and muskrats.

Currently, the refuge spends approximately $10,000 annually to operate electrical pumps to fill and
maintain wetland water levels within the waterfowl hunt area on the River ‘S’ Unit during the hunting
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season. Water is pumped onto the managed wetlands in early fall (September). As winter rains add more
water to these wetlands, it is necessary to then pump the water off to avoid flooding refuge roads, and
other infrastructure. Because out-pumping generally cannot keep pace with inflow from rains, this
pumping regime creates relatively deep-water conditions for most of the fall through spring season. Over
time, this has caused changes in wetland vegetation. In addition, these depths are not conducive for most
foraging waterfowl (for example, mallard, wigeon, and pintail), but instead favor ducks deft of gathering
food from near the water’s surface (shovellers) and diving ducks (ring-necked ducks and scaup). In
contrast to current management, a more natural, gradual floodup regime is proposed. With gradual
floodup these wetlands will support foraging by a wider range of waterfowl species. This management
change will also result in cost savings (less pumping costs) that can be used for other habitat management
activities.

Invasive plants (primarily reed canarygrass) are widespread in many refuge wetlands. Altered plant and
animal community composition was identified as a very high stress to refuge wetland systems. Invasive
plants limit native plant production and cause impacts to food, nesting, and cover for wildlife. Invasive
plants in wetlands reduce waterfowl food availability during the migration and wintering periods.
Limiting invasive species will help the refuge to comply with county and state noxious weed ordinances.
In wetland basins, reed canarygrass is best controlled by disking followed by prolonged deep flooding
(Kilbride and Paveglio 1999, Paveglio and Kilbride 2000, Tu 2004). This has been done in past years;
however, recent infestations of ricefield bulrush have reduced the use of this treatment protocol in many
areas. As a result, reed canarygrass has spread in refuge wetlands. We propose re-initiating reed
canarygrass control in areas with minimal ricefield bulrush and monitoring these areas for ricefield
bulrush. A primary method of controlling reed canarygrass and other undesirable species will be
periodically managing these wetlands as semipermanent wetlands, with deeper and a longer duration of
flooding until control is achieved. Nine wetlands on the River ‘S’ Unit, totaling 225 acres (about half of
the acreage in this habitat type) have sufficient basin depth to allow for this management regime. The
interval of rotation will vary according to the wetland, but could typically be expected to be 4-5 years.
However, 14 seasonal wetlands on the River ‘S’ Unit do not have sufficient basin depth or water control
capability to allow management as semipermanent wetlands. These will be drawn down and disked
approximately every 2 years, or as needed.

Lack of staffing and funding to contain the expansion of invasive species and reduce infested acreage has
been an ongoing issue with all wetland habitats on the refuge. An increase in staffing and funding will be
needed to meet this and other wetland habitat objectives (see Appendix D, Implementation Analysis).

Objective 3.2 Managed Semi-per manent Wetlands

Enhance and annually maintain 228 acr es of managed semi-per manent wetlands* for migratory
waterfowl, wading birds, shorebirds, and other wetland-dependent wildlife species. Semi-
permanent wetlands are characterized by the following attributes:
e 20-30% cover of desirable and native wetland plants including moist-soil annuals (e.g.,
smartweeds, wild millet, and water plantain).
e 40-50% cover of submergent plants (e.g., pondweeds).
o 20-40% cover of native emergent species (e.g., cattail, hardstem bulrush, wapato, and bur-reed)
that are > 5 feet tall.
o < 20% cover of undesirable/invasive plants including reed canarygrass and ricefield bulrush.
e No purple loosestrife and false indigo present.
e Water depths 24-30 inches by late January to control undesirable plants with no more than 60-
80% of wetland bottoms exposed (dry) by October 1.
e Minimal damage to wetland infrastructure by nutria.
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*Definition:

Managed semi-permanent wetlands: Wetlands which have existing infrastructure (pumps, culverts, water
control structures) to manipulate water levels on a seasonal basis, relatively independent of water
conditions in the surrounding watershed.

Strategies Applied to Achieve Objective

Wetland rotation (definition): Use mechanical techniques (e.g., disking and mowing) to control
undesirable plants, set back succession to maintain a desirable ratio of robust emergent vegetation to open
water, and increase wetland productivity. Use heavy equipment to remove mineral and organic deposits to
deepen wetlands as necessary.

Except where needed to control reed canarygrass, use water control to incrementally flood-up, to promote
waterfowl foraging within the entire basin.

Use water control structures and pumping, where possible, to maintain 24-30 inches water depth by late
January.

Use IPM strategies including mechanical, cultural, biological, and chemical means to eradicate, control, or
contain invasive and undesirable plants (see Appendix K).

As needed, reconfigure water delivery system to enhance water level management.

Inventory wetland plant communities and annually monitor effectiveness of invasive plant control
measures. Control any reinvasion by nonnative plants.

Partner with counties for education/weed control along refuge borders and reduce sources.

Rationale: The refuge was established to provide migration and wintering habitat, including wetlands, for
dusky Canada geese and other waterfowl. Providing a diversity of wetlands is vital to the refuge’s
purposes. Yet because of the numerous dams along the length of the Columbia River, and the construction
of levees to protect private landowners along the lower Columbia River, the natural hydrological and
floodplain processes of a free-flowing riverine system have been eliminated. Refuge waters inside diked
areas of the River ‘S’ Unit are now intensively managed to mimic natural disturbance mechanisms,
providing and maintaining the cyclical aging and renewal processes of wetlands over time.

The Refuge’s managed semi-permanent wetlands include four wetlands, totaling 133 acres, on the River
*S” Unit; and five wetlands, totaling 58 acres, on the Bachelor Island Unit. The total acreage reflects
maintenance of existing managed semi-permanent wetlands, and conversion of 37 acres of other wetlands
(Wigeon Lake and Wetland 013E on Bachelor Island) to this type.

By maintaining the number of acres of open shallow marsh through active management (e.g. mechanical
disturbance and wetland infrastructure), the refuge can provide a mosaic of early to late successional
vegetation stages that increase overall biodiversity and prevent wetland loss over time. Species benefiting
from these seasonal wetland habitats include waterfowl, wading birds, rails, shorebirds, amphibians, and
muskrats.

Currently, water is pumped onto the managed wetlands of the River ‘S’ Unit in early fall (September). As
winter rains add more water to these wetlands, it is necessary to pump the water off to avoid flooding
refuge roads and other infrastructure. Because out-pumping generally cannot keep pace with inflow from
rains, this pumping regime creates relatively deep-water conditions for most of the fall through spring
season. These depths are not conducive for most foraging waterfowl. In contrast, a more natural, gradual
floodup regime is proposed. This will also result in cost savings (less pumping costs) that can be used for
other habitat management activities. The depth and timing of inundating individual wetland units will be
determined in annual habitat work plans.

In addition, where topography and soils are appropriate and water management capability exists, we
propose rotating the four semi-permanent wetlands on the River *S’ Unit, totaling 133 acres, between
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semi-permanent and seasonal wetlands. These wetlands will primarily be managed as semi-permanent,
however, wetlands with extensive and persistent cover of emergent vegetation, or with more than 50%
open water, will be periodically drawn down, disked, and/or mowed to maintain a desirable ratio of robust
emergent vegetation to open water and increase wetland productivity. Mineral and organic deposits that
lead to filling and wetland loss will be removed as necessary. These actions will help mimic natural cycles
of flood and drought and help maintain productivity as organic matter decomposes and nutrients that
accumulated during flooded periods are made available to plants during dry periods.

As in Objective 3.1, we propose reinitiating reed canarygrass control in areas where good control of
ricefield bulrush has been achieved, and monitoring these areas for presence of ricefield bulrush.

Objective 3.3 Seasonal wetlands |

Enhance and annually maintain a maximum of 125 acres of seasonal wetlands* for the benefit of
migratory waterfowl, wading birds, shorebirds, and other wetland-dependent wildlife species in the Carty
and Bachelor Island units. Seasonal wetlands are characterized by the following attributes:
Water depths range from saturated soils to 12 inches in winter (December-March) from rainfall.
e Naturally dry in summer (June-September).
e 40-60% cover of desirable and native wetland plants including moist-soil annuals (e.g.,
smartweeds, wild millet, and water plantain).

e < 20% cover of native emergent species (e.g., cattail, hardstem bulrush) that are > 5 feet tall.
e < 40% cover of invasive plants (e.g., reed canarygrass, and ricefield bulrush).
e No woody species (e.g., willows).
e No purple loosestrife and false indigo present.
*Definition:

Seasonal wetlands: Wetlands that are typically dry in summer (June-September) and fill with rainwater
in fall.

Strategies Applied to Achieve Objective

Allow natural flood-up and drawdown (minimal water pumping on Bachelor Island, and none on Carty
Unit).

When appropriate, manage water levels of seasonal wetlands on Bachelor Island (using water control
structures, and pumps).

Use mechanical techniques such as disking and mowing, to set back succession of emergent vegetation,
promote moist-soil and native plant production, control invasive/undesirable plants, and remove woody
species.

As needed, reconfigure water delivery system to enhance water level management.

Use IPM strategies including mechanical, biological, and chemical means to eradicate, control, or
contain invasive and undesirable plants (see Appendix K).

Rationale: Currently, most of the Refuge’s seasonal wetlands (approximately 120 acres) occur on the
Bachelor Island Unit. Some smaller seasonal wetlands (approx 20 acres total) occur on the Carty Unit,
and one 16-acre seasonal wetland is on the Carty Unit (River ‘S’ point). Seasonal wetlands on Bachelor
Island are generally not supplemented with pumped water, while there are no capabilities to supplement
wetlands on the Carty Unit. Wetland basins in the Carty Unit may be inundated during unusually high
water events (Columbia River floods), but otherwise are disjunct from the daily fluctuations of the
Columbia River and Gee Creek wetland systems. The refuge does not have any capabilities to manage
water on these sites.

Wetland restoration projects on Bachelor Island in the late 1990s have been only partially successful. Soil
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porosity coupled with reduced water levels in the Columbia River since the restoration project was
completed, has resulted in some wetland basins having poor water holding capability. Many wetlands are
incapable of retaining water until river levels approach 13 feet mean sea level (MSL). Water retention
increases in late winter (despite low river levels) in some wetlands, probably due to complete soil
saturation and regular inputs of precipitation, but retention is generally short term. As a result of this
long-term drying trend, some of these seasonal wetlands are being infested by reed canarygrass and/or
upland-adapted invasive plants such as Himalayan blackberry, teasel, tansy ragwort, and Canada thistle.
Once established, these invasive plants can only be controlled mechanically or chemically. The River ‘S’
point wetland is undergoing natural succession to riparian forest; this will be allowed to continue (see
Objective 4.1a). Basins with good water holding capabilities will continue to be managed as open,
shallow-water areas. It is possible that over time the water-holding capabilities of some of the wetland
basins on Bachelor Island will improve as a layer of organic material and silt builds up.

Objective 3.4 Howellia wetlands |

Enhance and maintain the four small seasonal wetlands totaling 1.2 acresthat support
populations of the federally threatened water howellia (Howellia aquatilis). Howellia wetlands have
the following attributes:

e Water depths range from saturated soils to 20 inches in winter (November-June), drying to
mudflats in late summer and fall.
< 20% cover of emergent wetland plants and shrubs.
80% open water with Howellia and other native submergent plants.
< 10% cover of invasive/undesirable plants, primarily reed canarygrass.
Minimal encroachment by woody species (e.g., spirea).

Strategies Applied to Achieve Objective
Allow natural flood-up (no pumping capabilities).

Use IPM strategies including mechanical, physical, biological, and chemical means to eradicate, control,
or contain invasive and undesirable plants (see Appendix K). Timing of treatment (after drying, but
before fall rains) and minimizing soil disturbance is critical to protect Howellia seedlings.

As needed, hand-remove or chemically treat spirea and tree seedlings invading the wetlands. This
should be accomplished with a minimum of soil disturbance and conducted after basin drying has
occurred, but before fall rains begin.

Rationale: Water howellia is a federally threatened, annual submergent plant species that occurs in
ephemeral and seasonal wetlands. Federally-listed species are trust resources and are essential to
maintaining refuge and regional biological integrity. This species is known from only 3 sites in
Washington and has been extirpated from much of its historic range. On the refuge, these plants are part
of the submergent plant community, and occur along the shorelines of several small, ephemeral ponds on
the Carty Unit. These wetlands fill naturally with rainwater in fall, but dry during the summer months.
These wetlands cannot be supplemented with pumped water or artificially dewatered.

Howellia requires wetlands or wetland edges that dry down in late summer and fall, as seed must be
exposed to air for fall germination (USFWS 1996). As an aquatic annual plant, howellia plants are
fragile, vulnerable to destruction by premature wetland drying and trampling. Moreover, howellia seed is
not considered to have a long period of viability, so several years of poor seed production can have
negative effects on the population.

Howellia does not persist in wetlands overgrown with emergent vegetation, reed canarygrass, or woody
plants. Currently, one of the refuge’s four howellia ponds has been largely taken over by reed
canarygrass, and growth of woody vegetation (Spirea) is a problem at another pond. Therefore, removal

Chapter 2. Management Direction 2-37



Ridgefield National Wildlife Refuge Comprehensive Conservation Plan

of these plants to achieve optimal habitat conditions for howellia is proposed. Because of its life history,
invasive plant control must occur post-drawdown but prior to fall germination; soil disturbance within the
basin should be kept to a minimum during these activities. (Canopy cover from associated upland
deciduous trees does not appear to be a limiting factor; in fact one howellia pond on the refuge occurs in a
wooded wetland.)

Objective 3.5 Permanent, nontidal wetlands |

Enhance and annually maintain 70 acres of permanent wetlands* for the benefit of migratory
waterfowl, wading birds, and other wetland-dependent wildlife species. Permanent nontidal
wetlands are characterized by the following attributes:
o Maximum water depths of 24-36 inches with potentially increased depths in winter due to
precipitation.
e Natural drying may occur in summer.
e Open water with native submergent vegetation (e.g., sago pondweed) covering > 75% of
wetland basin.
e < 25% cover of desirable and native emergent (e.g., hardstem bulrush, cattails) and other
wetland plants (e.g., annual moist-soil plants, wapato).
o < 10% cover of invasive plants (e.g., reed canarygrass, purple loosestrife, and milfoil).

*Definition:

Permanent wetlands: Wetlands that rarely dry completely via evaporation during the summer, though
significant reduction in surface area and depth may occur.

Strategies Applied to Achieve Objective

Maintain/create open water areas: Mechanically reopen areas that have become vegetated with persistent
emergent vegetation, to set back succession, and maintain open, shallow water areas.

Use heavy equipment to remove silt and choking vegetation as needed, but retain woody debris (e.g. in
Bower Slough).

Use IPM strategies including mechanical, biological, and chemical means to eradicate, control, or
contain invasive and undesirable plants.

If needed, utilize appropriate IPM strategies (e.g., drawdown and, if necessary, exclusion followed by
rotenone application) to kill carp populations. For effective use of rotenone, and facilitation of
equipment needs, exclude any ingress of carp from the source (river) and remove residual vegetation
when appropriate. Coordinate with WDFW on rotenone projects, funding initiatives, and partnerships.

Rationale: The refuge has substantial wetland resources that provide habitat for wildlife. Refuge
management has traditionally focused on those seasonal and semi-permanent wetlands with water
management capabilities. The refuge also contains a system of permanent and tidal wetlands that
function somewhat naturally as part of the larger lower Columbia River system.

The wetlands in this category include Carty Lake (52 acres) on the Carty Unit, Post Office Lake (74
acres) on the Ridgeport Dairy Unit, and Bower-Mallard Slough on the River ‘S’ Unit (part of the refuge’s
water delivery system). Historically these wetlands were connected to the Columbia River, but are now
cut off from the river by dikes and/or cessation of major flooding events. The refuge may or may not
have some minimal water management capabilities on these wetlands. The wetlands retain water
throughout the summer, though significant reduction in surface area and depth may occur. It appears that
water retention is in part a function of the current water levels within the Columbia River system,
probably due to seepage/groundwater levels. These wetlands are generally capable of supporting
persistent warmwater fish populations; plant communities are primarily comprised of submergent species.

Outside of their extensive use by waterfowl and other migratory birds, little is known about the
submerged vegetation and other aquatic species inhabiting Carty and Post Office Lakes. Bower Slough

2-38 Chapter 2. Management Direction



Ridgefield National Wildlife Refuge Comprehensive Conservation Plan

contains abundant woody debris and gets heavy use by hooded mergansers, wood ducks, and waterfowl
broods, and is a summer refugium for painted turtles and amphibians.

Due to the loss of the connections these wetlands had with the Columbia River system, their functionality
has been reduced, particularly as anadromous fish rearing habitat and native mussel beds. Post Office
Lake is currently managed as a nontidal wetland. The dike separating Post Office Lake from the
Columbia River is eroding and likely to fail in the next major flood event (the dike is not owned by the
refuge). Dike failure would restore a connection between Post Office Lake and the Columbia River (see
Objective 6.2). The refuge proposes to develop a contingency plan for Post Office Lake in the event of a
dike breach, as part of a larger study to evaluate the feasibility of restoring the lake to a more natural tidal
system (see Objective 7.7). As part of the feasibility study, the refuge will examine the potential impacts
and benefits of various management actions to fish, waterfowl, amphibians, and wetland vegetation.

Carp, which are widespread in permanent wetlands on the refuge, are thought to represent a high threat to
the wetland system’s ecological functions due to their impacts on submergent vegetation and water
quality. Carp uproot and eliminate submerged vegetation, increase turbidity, and decrease the overall
abundance and diversity of the invertebrate community (Miller 2006). Treatments using the natural plant
chemical rotenone are expensive, but can be more effective if the amount of water to be treated is
minimal, if carp are concentrated in a small area, and if re-establishment can be prohibited through the
installation of carp excluders or similar structures.

Objective 3.6 Wet Meadow Habitat |

Enhance and annually maintain up to 400 acr es of wet meadow habitat to provide feeding and
resting habitat for dusky Canada geese and dabbling ducks and migration corridorsfor native
amphibiansand reptiles. Restore 90 acres of selected old fields (Wigeon L ake South on Bachelor
Island and Dusky M eadow on the Ridgeport Dairy Unit) to wet meadow habitat. Wet meadow is
characterized by the following attributes:

e Patch size ranges from 2 to 45 acres with a minimum predator-detection width of 250 feet.
Hydric soils.
Flat or very gently sloping topography.
Mix of palatable forage with a height of < 6 inches by October 1
> 10% cover of native grasses and forbs such as Columbia sedge, tufted hairgrass, camas, spike
bentgrass, dense sedge, California oatgrass, annual hairgrass, meadow barley, American
sloughgrass, one-sided sedge, Western mannagrass, spreading rush, wild barley, and buttercup.
< 5% cover of native shrubs.
< 20% cover of invasive plants (other than mowed/grazed reed canarygrass).
Water depths range from moist soil to 4 inches from December through at least March.

e No willows.
Strategies Applied to Achieve Objective
Mow between July 15 and Oct. 1 to maintain grass palatability, minimal thatch, and provide < 4-inch
height prior to flood up October 1.
Graze (e.g., domestic animals) from April 15 to September 30 (as conditions allow) to maintain grass
palatability, reduce thatch, and provide < 4 inch vegetation height by October 1.
Hay from mid-May to Sep. 30 (as conditions allow) to maintain grass palatability, reduce thatch, and
provide < 4-inch height by October 1.
Use IPM strategies including mechanical, physical, biological, and chemical means to eradicate, control,
or contain invasive and undesirable plants (see Appendix K. IPM Program).
Pending feasibility study (see Objective 7. 7b) use appropriate restoration techniques to reduce reed
canarygrass cover and increase cover of native wet meadow vegetation.
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Rationale: Wet meadows are a primary foraging habitat for dusky Canada geese, and can also provide
foraging areas for species such as American wigeon, sandhill cranes, and shorebirds; and nesting areas for
northern harrier and ducks. The refuge’s current wet meadow sites are overflow sites from lakes or
wetlands. Native wet meadow vegetation may have included Columbia sedge and tufted hairgrass, but
these sites have been largely taken over by reed canarygrass on the lower Columbia River (Christy 2004;
and Christy and Putera 1993). If mowed, canarygrass does provide some value to foraging wildlife,
especially Canada and cackling geese. Currently, wet meadows on the refuge do get good dusky Canada
goose use. Wigeon use these areas when they are grazed, possibly because grazing provides shorter grass
than mowing. Target meadows based on dusky Canada goose surveys include: all or portions of Sora
Marsh, East-West Meadow, Twining Field, Midlands Meadow, Ruddy Lake, Outer Swartz Meadow,
Roth Lowlands, South River Pasture, Roth Field, and Dusky Marsh.

In the immediate future, management of these areas will focus on annual mowing and periodic disking (2
consecutive years repeated every 5 years) of wet meadows to provide short grass for goose browse and
prevent encroachment of willows. Because mowing may leave significant quantities of thatch, twice
annual mowing in high use dusky Canada goose areas is recommended to enhance decomposition.
However, mowing alone stimulates additional stem production so under this management regime, wet
meadows will continue to be dominated by reed canarygrass. Over the lifetime of the CCP,
approximately 90 acres of selected old fields will be converted to wet meadow habitat as well. Future
management strategies should target reducing reed canarygrass cover and increasing cover of the native
grass and forb species noted in the objective. However, restoring native wet meadow habitat in areas
dominated by reed canarygrass is time and resource-intensive, requiring 2-3 years of initial treatments,
and continued monitoring and follow-up for 5-10 years to prevent reinfestation (Kilbride and Paveglio
1999, Paveglio and Kilbride 2000, Tu 2004). Therefore, a feasibility study with test treatments and
plantings is recommended (see Objective 7.7b).

2.4.4 Goal 4. Protect, manage, and restore a natural diversity of native
floodplain forests representative of the historic lower Columbia River
ecosystem.

Objective4.1 Early Successional Floodplain Forest |

Protect and maintain at least 330 acres of early successional floodplain forest benefiting migratory
and resident landbir ds, native reptiles, and native amphibians. Early successional floodplain forest
is characterized by the following attributes:

e Understory with 30-80% cover of native shrubs (3-12 feet tall) such as red-osier dogwood,
willow, snowberry, Douglas’ spirea, serviceberry, red elderberry, Indian-plum, cascara, rose
with scattered openings containing native herbaceous species (e.g., Columbia sedge, green-
sheathed sedge, wooly sedge, retrorse sedge, and stinging nettle).

e < 30% cover of invasive plants (e.g., reed canarygrass, false indigo, and blackberry) in
understory/herbaceous layer.

o < 20% canopy cover of native trees (> 12 feet tall) such as Pacific willow, cottonwood, and red-
osier dogwood.

Strategies Applied to Achieve Objective

Monitor and treat up to 10% of early successional forest annually for invasive plants. Use IPM strategies
including mechanical, physical, biological, and chemical means to eradicate, control, or contain invasive
and undesirable plants.

Allow natural succession via natural willow/cottonwood seedfall.
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Pump water to mimic floodplain processes in units with water management capabilities to control
invasive plants and promote native seed germination.

Rationale: In presettlement times, Pacific willow (Salix lucida ssp. lasiandra) swamps were a
widespread plant community along the lower Willamette and Columbia rivers. Presettlement components
of this plant community probably included Columbia sedge (Carex aperta), green-sheathed sedge (Carex
feta), wooly sedge (Carex pellita), retrorse sedge (Carex retrorsa), and stinging nettle (Urtica dioica)
(Guard 1995). Since the arrival of settlers in the early 1800s, between 50% and 90% of riparian habitat in
Washington has been lost or extensively modified (Knutson and Naef 1997). This was once a common
habitat type on the refuge and contributes to the species diversity. Much of the native understory has
been lost or highly degraded by livestock grazing and alterations to natural hydrology (levees, dams).
Today Pacific willow and reed canarygrass form a common community type.

Intact riparian areas are important to the conservation of Washington’s vertebrate species. Of the 118
species of landbird migrants occurring in Washington, 67 (57%) use riparian habitat (Andelman and
Stock 1994). Avian densities in riparian forests along the Columbia River can be as high as 1,500 birds
per 100 acres (Tabor 1976). Approximately 85% of Washington’s terrestrial vertebrate species use
riparian habitat for essential life activities (Knutson and Naef 1997). Riparian habitat is additionally
important to supporting healthy native fish populations by benefiting instream characteristics including
temperature, water quality, water chemistry, cover, and nutrients.

The refuge contains approximately 1,100 acres of riparian and/or floodplain forest habitat in various seral
stages or conditions. Most of this habitat on the refuge is vulnerable and/or remains in a degraded
condition due to invasive plants, past grazing practices, alteration of hydrologic regimes, altered river
levels, and poor native plant recruitment/ recovery. The refuge can contribute toward providing habitat or
habitat connectivity for species that are dependent on riparian and floodplain forests by enhancing or
restoring a mix of early, mid, and late successional floodplain forests on the refuge.

Objective4.1a Restore Early Successional Floodplain Forest

Within the lifetime of the CCP, restore up to 160 acres of selected old fields, pasture, and
nonmanaged wetlandsto early successional floodplain forest. Restored early successional floodplain
forest is characterized by the following attributes:

e Understory with 30-80% cover of native shrubs (3-12 feet tall) such as red-osier dogwood,
willow, snowberry, Douglas’ spirea, serviceberry, red elderberry, Indian-plum, cascara, and rose
with scattered openings containing native herbaceous species (e.g., Columbia sedge, green-
sheathed sedge, wooly sedge, retrorse sedge, and stinging nettle).

o < 30% cover of invasive plants (e.g., reed canarygrass, false indigo, and blackberry) in
understory/herbaceous layer.

o < 20% canopy cover of native trees (> 12 feet tall) such as Pacific willow, cottonwood, and red-
osier dogwood.

Strategies Applied to Achieve Objective

Seed or plant willow and red-osier dogwood in wetlands, wetland edges, or other appropriate hydric
areas. Incorporate techniques to remove competing vegetation such as reed canarygrass by mechanical
or chemical methods and use fencing or mats to reduce rodent damage to new plantings. New plantings
will focus on connecting or expanding existing riparian stands in areas that are unlikely to be used by
focus species such as dusky Canada goose or cranes.

Use IPM strategies including mechanical, cultural, biological, and chemical means to eradicate, control,
or contain invasive and undesirable plants (see Appendix K).

Allow natural succession via natural willow/cottonwood seedfall.
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Pump water to mimic floodplain processes in units with water management capabilities to control
invasive plants and promote native seed germination and survival.

Rationale: The refuge has an opportunity to restore early successional floodplain (bottomland) forest in
selected old fields, pastures with low productivity, and wetland basins with poor water holding
capabilities. Restored early successional floodplain forest benefits migratory and resident landbirds,
native reptiles, and native amphibians. Planting willow and red osier dogwood will accelerate
regeneration, enhance habitat quality, and provide habitat connectivity with existing floodplain forest.
Highest priority areas for restoration will be based on their size and connectivity on and off the refuge.
Though these acreages are relatively small, restoration efforts may provide valuable habitat or habitat
connectivity for some species that are dependent on riparian and bottomland forests. New plantings will
focus on connecting or expanding existing riparian stands in areas that are unlikely to be used by focus
species such as dusky Canada geese or cranes. One seasonal wetland on River ‘S’ Point (16 acres) is
undergoing succession to native trees. Under the CCP, this succession will continue; therefore, this
wetland is now included under the early successional floodplain forest habitat type.

Objective4.2 Mid to Late Successional Floodplain Forest

Protect and maintain 400 acres of mid to late successional floodplain forest benefiting migratory
and resident landbirds, native reptiles, and native amphibians. Mid to late successional floodplain
forest is characterized by the following attributes:

e Understory with > 50% cover in shrub layer that is primarily (> 75%) native species (e.g., red-
osier dogwood, snowberry, Douglas’ spirea, serviceberry, red elderberry, Indian-plum, cascara,
and rose).

e > 50% canopy cover of native trees such as black cottonwood, Pacific willow, and Oregon ash.

o < 30% cover of invasive plants (e.g., reed canarygrass, blackberry) in understory/herbaceous
layer.

Strategies Applied to Achieve

Monitor and treat up to 10% of mid to late successional forest annually for invasive plants. Use IPM
strategies including mechanical, cultural, biological, and chemical means to eradicate, control, or
contain invasive and undesirable plants (see Appendix K).

Allow succession of early successional floodplain forest to mid-late successional forest.

Promote regeneration of black cottonwood woody and herbaceous understory, using appropriate forestry
techniques. If shade is restricting shrub growth and the regeneration of shade intolerant tree species,

thin the overstory to 50% to 75% cover and remove competing invasive plants such as reed canarygrass.
Consider fencing or tree seedling protection if vole or beaver gnawing or deer browsing is preventing
regeneration.

Endorse and partner (where feasible) with public and private agencies and adjacent landowners to
maintain and enhance connectivity and forest habitat quality on adjoining lands.

Rationale: As stated above, at least 50% and as much as 90% of riparian habitat in Washington has been
lost or extensively modified since the 1800s (Knutson and Naef 1997). Today much of the native
understory has been destroyed by livestock grazing and alterations to natural hydrology (levees, dams)
and the understory is dominated by reed canarygrass. Pre-settlement components of this plant community,
probably included Columbia sedge (Carex aperta), green-sheathed sedge (Carex feta), wooly sedge
(Carex pellita), retrorse sedge (Carex retrorsa), and stinging nettle (Urtica dioica) (Guard 1995).
Recruitment of cottonwood in particular, is also low due to alterations in hydrology and many stands are
composed of old, even aged trees.

The refuge currently contains approximately 330 acres of mid to late successional floodplain forest
habitat in various conditions. In addition, approximately 70 acres of early successional floodplain forest
are expected to attain mid-successional status over the lifetime of the CCP. Most of this habitat on the
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refuge is threatened and/or remains in a degraded condition due to invasive plants, past grazing practices,
alteration of hydrologic regimes, lower river levels, and poor native plant recruitment/recovery.
Management will focus on improving habitat conditions in this existing habitat.

Objective 4.3 Oregon Ash Floodplain Forest |

Protect and maintain approximately 330 acres of Oregon ash-dominated floodplain forest for
migratory and resident land birds, native reptiles, and native amphibians. Oregon Ash Floodplain
forest is characterized by the following attributes:
e Canopy cover > 50% dominated by Oregon ash.
e Shrub layer < 20% cover consisting of native floodplain species such as Douglas’ spirea and
red-osier dogwood.
e Herbaceous layer > 50% native species (e.g. Columbia sedge, green-sheathed sedge, wooly
sedge, retrorse sedge, and stinging nettle).
o < 30% cover of invasive plants (e.g., reed canarygrass, and blackberry) in
understory/herbaceous layer.

Strategies Applied to Achieve Objective

Monitor and treat up to 10% of Oregon ash forest annually for invasive plants. Use IPM strategies
including mechanical, physical, biological, and chemical means to eradicate, control, or contain invasive
and undesirable plants (see Appendix K).

Promote regeneration of Oregon ash, and woody and herbaceous understory using appropriate forestry
techniques such as fencing to protect existing mature trees and natural regeneration, removing reed
canarygrass and competing vegetation, and supplementing natural re-generation by planting (protect
with tubes or fencing as necessary).

Endorse and partner (where feasible) with public and private agencies and adjacent landowners to
maintain and enhance connectivity and forest habitat quality on adjacent lands

Rationale: Protecting and maintaining Oregon ash floodplain forest is consistent with the Service’s
2001policy on Biological Integrity, Diversity, and Environmental Health (601 FW 3). In presettlement
times, seasonally flooded Oregon ash forest was a widespread plant community along the Willamette and
lower Columbia rivers. Early survey records indicate that ash forests were a common plant community
on the bottomlands of Clark County. Since the arrival of settlers in the early 1800s, at least 50% and as
much as 90% of riparian habitat in Washington has been lost or extensively modified (Knutson and Naef
1997).

The refuge contains 330 acres of Oregon ash forest habitat in various conditions. The native understory
component has been severely degraded by past livestock grazing and alterations to natural hydrology
(levees and dams) and the understory is now dominated by reed canarygrass. Presettlement components
of this plant community probably included Columbia sedge (Carex aperta), green-sheathed sedge (Carex
feta), wooly sedge (Carex pellita), retrorse sedge (Carex retrorsa), and stinging nettle (Urtica dioica)
(Guard 1995). Recruitment of ash is also low due to alterations in hydrology and many stands on the
refuge are composed of old, even aged trees. Strategies to enhance this habitat could involve thinning
and planting of young ash to create multi-aged stands, eradicating invasive species, and establishing
native understory in existing ash forests. However, establishing native understory is difficult, and study
plots will be needed to determine the most appropriate strategies before they are implemented on a large
scale (see Objective 7.7).
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Objective4.3a Restore Oregon Ash Floodplain Forest

Restore up to 5 acres of Oregon ash-dominated floodplain forest for migratory and resident land
birds, native reptiles, and native amphibians. Oregon Ash Floodplain forest is characterized by the
following attributes:
e Canopy cover > 50%, dominated by Oregon ash.
e Shrub layer < 20% cover, consisting of native species such as Douglas’ spirea, and red-osier
dogwood.
e Herbaceous layer > 50% native species (e.g. Columbia sedge, green-sheathed sedge, wooly
sedge, retrorse sedge, and stinging nettle).
o < 30% cover of invasive plants (e.g., reed canarygrass and blackberry) in understory/herbaceous
layer.
Strategies Applied to Achieve Objective
Use IPM strategies including mechanical, cultural, biological, and chemical means to eradicate, control,
or contain invasive and undesirable plants (see Appendix K) in restoration area.
Plant Oregon ash and other native trees and shrubs, using exclosures or other devices to protect plantings.
Endorse and partner (where feasible) with public and private agencies and adjacent landowners to
maintain and enhance connectivity and forest habitat quality on adjacent lands.
Rationale: Restoring Oregon Ash floodplain forest habitat is consistent with the Service’s 2001 policy on
Biological Integrity, Diversity, and Environmental Health (601 FW 3). A small but important area is
targeted for ash restoration. Though the acreage is relatively small, restoration efforts may provide
valuable habitat or habitat connectivity for high priority landbird species that are dependent on riparian
and floodplain forests, and allow refuge staff to evaluate efficacy of restoration techniques before
implementing them on a larger scale.

2.4.5 Goal 5: Protect, manage, and restore a natural diversity of native
upland forestsrepresentative of the historic lower Columbia River ecosystem.

Objective 5.1 Oregon White Oak Woodlands

Protect and maintain 70 acres of oak woodlands benefiting migratory and resident land birds (e.g.,
slender-billed white-breasted nuthatch), aswell asother native wildlife. Oak woodland has the
following attributes:

e Canopy cover of 30%-80%, with no less than 70% oak canopy cover.

e No conifers.

¢ Native shrub layer > 40% cover (appropriate native species may include poison oak, snowberry,

rose, spirea, and oval-leaf viburnum).
e Mean dbh of oaks > 21 inches, with 20% of oaks > 28 inches.
e < 20% cover of invasive plants (e.g., reed canarygrass and blackberry) in understory/herbaceous
layer.

Strategies Applied to Achieve Objective
Monitor and treat up to 10% of Oregon white oak woodlands annually, for invasive plants. Use IPM
strategies including mechanical, cultural, biological, and chemical means to eradicate, control, or contain
invasive and undesirable plants.
Use forestry techniques (e.g. hand-pull, girdle, cut, and spray) to remove encroaching conifers, another
woody vegetation necessary to maintain canopy dominance of oaks.
In over dense stands, thin overstory trees to achieve 30%-80% canopy cover.
Evaluate need to gather acorns and head-start seedlings for planting as part of subsequent stand
maintenance and future habitat expansion.
Use prescribed fire to maintain this fire-dependent habitat. Coordinate with Clean Air District to obtain
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permit for controlled burning of oak woodland and native grassland habitat.

Prohibit livestock grazing.

Endorse and partner (where feasible) with public and private agencies and adjacent landowners to
maintain and enhance connectivity and forest habitat quality on adjacent lands.

Rationale: Protecting and maintaining Oregon white oak woodland habitat is consistent with the
Service’s 2001 policy on Biological Integrity, Diversity, and Environmental Health (601 FW 3). Oregon
white oak woodlands in the Willamette Valley/Puget Trough ecoregion are threatened and/or remain in
degraded conditions due to an extensive history of conversion to agriculture and other land uses, grazing,
and fire suppression. In the Willamette Valley, 80% of oak woodlands present in 1850 have disappeared
(Floberg et al. 2004; figures are not available for the lower Columbia region). The refuge contains
approximately 70 acres of Oregon white oak woodland, all located in the Carty Unit.

The basalt knobs in the Carty Unit contain a rare plant community, Oregon white oak/oval-leaf
viburnum/poison-oak woodland, which is classified as a Priority 2 ecosystem in the Washington Natural
Heritage Plan (WDNR 2009). Most of this habitat lies within the Blackwater Island RNA and the
Washougal Oaks Natural Area Preserve/Natural Resource Conservation Area. The slender-billed white-
breasted nuthatch has been confirmed in this habitat. This subspecies has declined significantly in the past
century and is now limited to oak woodlands in Clark County. It is currently listed by the Service as a
subspecies-of-concern, and is a candidate for listing by the WDFW. In addition, a number of rare or
uncommon native wildflowers have been found in this habitat.

Periodic low intensity fire is one of the key ecological processes affecting the viability of the oak
woodland ecosystems. An anthropogenic fire regime by American Indians was probably present
historically. Fire maintained open understory conditions in oak woodland, and favored dominance of oak
over Douglas fir. The recent history of fire suppression on the refuge has allowed encroachment of
Douglas fir and invasive plants in oak woodlands, and may have contributed to a decline in oak
recruitment and in native wildflowers. To maintain this rare plant community, control of invasive plants,
and planting oak seedlings or saplings, and maintaining sufficient forest floor light conditions by thinning
dense, even-aged oak stands may be necessary.

Objective5.1a Restore Oak Woodlands

Restore 10-20 acres of oak woodlands benefiting migratory and resident land birds, aswell asother
native wildlife. Restored oak woodland has the following attributes:
e Total canopy closure of 30%-80%, with no less than 70% oak canopy.
e No conifers.
e Native shrub layer > 40% (appropriate native species may include poison oak, snowberry, rose,
spirea, and oval-leafed viburnum).
e Mean diameter breast height (dbh) of oaks > 21 inches, with 20% of oaks > 28 inches.
e < 20% cover of invasive plants (e.g., reed canarygrass and blackberry) in understory/herbaceous
layer.
Strategies Applied to Achieve Objective
Use IPM strategies including mechanical, cultural, biological, and chemical means to eradicate, control,
or contain invasive and undesirable plants (see Appendix K).
Use forestry techniques (e.g. hand-pull, girdle, cut, and spray) to remove encroaching conifers and other
woody vegetation as necessary to maintain canopy dominance of oaks.
Evaluate need to gather acorns and head-start seedlings for planting as part of subsequent stand
maintenance and future habitat expansion.

Use prescribed fire to maintain this fire-dependent habitat. Coordinate with Clean Air District to obtain
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permit for controlled burning of oak woodland and native grassland habitat.
Prohibit livestock grazing.

Endorse and partner (where feasible) with public and private agencies and adjacent landowners to
maintain and enhance connectivity and forest habitat quality on adjacent lands.

Rationale: Restoring oak woodland habitat is consistent with the Service’s 2001policy on Biological
Integrity, Diversity, and Environmental Health (601 FW 3). Oak woodland provides habitat for the
slender-billed white-breasted nuthatch, which has declined significantly in the past century and is now
limited to oak woodlands in Clark County. It is currently listed by the Service as a subspecies-of-concern,
and is a candidate for listing by the WDFW. In addition, a number of rare or uncommon native
wildflowers have been found in this habitat. Oregon white oak woodlands in the Willamette Valley/Puget
Trough ecoregion are threatened and/or remain in a degraded condition due to an extensive history of
conversion to agriculture and other land uses, grazing, and fire suppression. In the Willamette Valley 80%
of oak woodlands present in 1850 have disappeared (Floberg et al. 2004; figures are not available for the
lower Columbia region).

Objective 5.2 Upland Mixed Forests

Enhance and annually maintain 15 acres of upland mixed forest benefiting migratory landbirds and
other native wildlife. Upland mixed forests are characterized by the following attributes:

e > 50% canopy cover of mixed deciduous and coniferous forest species (Douglas-fir, western red
cedar, grand fir, Oregon white oak, Oregon ash and bigleaf maple).

e > 30% cover of native deciduous shrubs (poison oak, common snowberry, rose, spirea, oval-leafed
viburnum, native Rubus species, ninebark, Indian-plum, tall Oregon grape, and elderberry) and
small sub-canopy trees < 15 feet tall (black hawthorn, vine maple, and beaked hazelnut)
collectively cover > 30%.

e > 30% herbaceous cover consisting of native forbs and ferns with a major native component of
flowering perennial species (e.g., Solomon’s-seal, trillium, lilies, columbine, and sanicle).

o < 20% cover of invasive plants (e.g., reed canarygrass and blackberry) in understory/herbaceous
layer

Strategies Applied to Achieve Objective

Inventory, prevent further spread of, and control encroaching blackberry and other invasive species into
existing upland mixed forests. Assess canopy density to provide a mosaic of shade tolerant and
moderately tolerant understory species. Annually monitor and treat approximately 20% of existing
upland mixed forests for blackberry and other invasives (see Appendix K). Blackberry requires methods
of control that are both cost and labor intensive. Habitat restoration of areas invaded by blackberry will
require cutting and spraying for several years in a row, and then planting with native vegetation.

Endorse and partner (where feasible) with public and private agencies and adjacent landowners to
maintain and enhance connectivity and forest habitat quality on adjacent lands.

Rationale: Maintaining existing upland mixed forest is consistent with the Service’s 2001policy on
Biological Integrity, Diversity, and Environmental Health (601 FW 3). This habitat provides thermal
cover, migration and dispersal corridors for a diverse assemblage of wildlife species, including
amphibians, reptiles, and migratory landbirds. A number of rare or uncommon native wildflowers have
been found in this habitat. Blackberry has overtaken native understory vegetation in the native mixed
forest on the Carty Unit, including habitat for the small-flowered trillium, listed as Sensitive in
Washington.
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2.4.6 Goal 6: Protect, enhance and where feasiblerestoreriverine habitat and
tidal wetlands representative of the historic lower Columbia River ecosystem,
to benefit salmonids and other native aquatic species.

Objective 6.1 Instream and Riverine Habitats
Enhance and improvein-stream and riverine conditions of Gee Creek (3.76 miles) and Campbell
Slough (2.6 miles) aswell as other appropriate areasfor the benefit of salmonids and other native
aquatic species. Instream and Riverine habitat is characterized by the following attributes:
e 7-day mean maximum water temperature < 63.5° F.
Low turbidity (<70 nephelometric turbidity units [NTU]?).
Lack of barriers to upstream spawning and rearing habitats.
Presence of instream woody debris.
Minimal presence of warm water fishes.

L WA water quality standards for salmonid spawning, rearing, and migration (WDOE 2006)
2 Threshold for avoidance by juvenile coho salmon (Bisson and Bilby 1982)

Strategies Applied to Achieve Objective

Improve instream habitat conditions by planting riparian trees and shrubs (primarily willow, black
cottonwood and Oregon ash) along the 0.8 miles of shoreline of Gee Creek, at a minimum, from the east
refuge boundary to Middle Lake (Also see Objectives 4.1a and 4.3a).

In Gee Creek, endorse watershed-wide approaches and partner (where feasible) with private and public
agencies, and adjacent landowners to maintain temperature and water quality and reduce in-flow of
siltation from upstream sources.

Pending results of study (see Objective 7.3), implement techniques to reduce populations and
reproduction of carp without negatively affecting salmonids in Campbell Slough. Coordinate with
WDFW on funding initiatives and partnerships.

Based on results of sedimentation and fish passage assessments in lower Gee Creek (see Objective 7.7),
implement restoration actions if necessary (e.g., deepen channel near the mouth, excavate historic (1929)
channel, and other actions), to improve fish passage.

Based on results of the Campbell Slough assessment for salmonid rearing habitat (see Objective 7.7),
implement appropriate restoration actions if necessary (e.g., deepen channel, increase canopy cover, and
eliminate passage barriers) to improve salmonid rearing habitat.

Rationale: Under this objective, aquatic habitat management activities will be developed and
implemented to protect and restore instream/riverine habitats, for the benefit of salmonids, and other
native aquatic species. Over the past 150 years, watershed conditions on the lower Columbia River and its
tributaries have been severely degraded as the result of land use practices (e.g. forest clearing, agricultural
uses, and urban and industrial development). Hydrologic regimes have also been altered by diking,
channelization of streams and rivers, and dam operations.

Gee Creek and Campbell Slough represent the major riverine habitats within the refuge that are
connected to the Columbia River, and the connectivity is not directly affected by dikes. Approximately
3.76 miles of Gee Creek, and all of Campbell Slough (2.6 miles) lie within refuge boundaries. The
refuge also includes riparian areas adjacent to Lake River, Bachelor Slough, and the Columbia River.
The refuge boundary extends only to mean high tide of Lake River, Bachelor Slough, and the Columbia
River. Therefore, these water bodies are outside the refuge’s management control. Watershed-wide
approaches and partnerships with private and public agencies and adjacent landowners will be necessary
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to maintain or improve habitat conditions in Lake River and Bachelor Slough. Management of the
refuge’s riparian areas adjacent to Lake River, Bachelor Slough, and the Columbia River will have a
slight influence on habitat quality, and nutrient dynamics of these waters.

By being outside the dikes, Gee Creek and Campbell Slough likely possess habitat conditions similar to
those historically present in the lower Columbia River, more so than other areas directly affected by
dikes, and offer the best opportunities to restore some historic conditions. A comprehensive assessment
of habitat conditions is needed to prioritize and guide restoration efforts (see Objectives 7.4 and 7.7).
The present physical, chemical, and biological attributes of these habitats, including use by salmonids
and other native aquatic species, need to be described and quantified to assess their current status.
Implementation of habitat management/restoration strategies under this objective will be contingent upon
the results of these studies.

Several species/stocks of anadromous fish including coastal cutthroat trout, Chinook and coho salmon and
steelhead spend portions of their life history either on or adjacent to refuge waters and shorelines on the
Columbia River. Historically, Gee Creek, Campbell Slough, Lake River, Bachelor Slough, and shallow
overflow lakes such as Campbell Lake served as nurseries for young developing salmonids. Spawning
chum salmon were noted in a tributary of Gee Creek in the late 1940s, and there was an anecdotal account
of coho salmon trying to get past a barrier near Royle Road on Gee Creek “prior to the 1950s.” Trout
(mostly identified as cutthroat) have been reported anecdotally in the creek for many decades (Cornelius
2006).

Surveys in 1995-1997 found cutthroat trout, juvenile steelhead, and juvenile salmon (coho and Chinook)
in lower Gee Creek. More recent surveys (2002-2005) conducted upstream of the earlier ones have
found only cutthroat trout and juvenile coho in Gee Creek (Cornelius 2006). A May 2007 survey found
juvenile Chinook salmon in Campbell Slough. Numbers of cutthroat trout in Gee Creek are low
compared to similar creeks nearby. The creek has stretches of suitable habitat (Hogle 2006), but others
appear to be of marginal quality. In addition to degraded habitat, low cutthroat numbers may be due in
part to the presence of large numbers of warmwater fish, which compete with or prey upon native fish.
The presence and size of cutthroat suggests that spawning occurs in the drainage, and therefore, habitat
improvements could enhance populations of this species. The source of the juvenile coho in Gee Creek
has not been determined and it is possible though unlikely, that coho spawning habitat may exist in the
upper areas of Gee Creek off the refuge.

Although Gee Creek and Campbell Slough offer the best opportunities to restore historical habitat
conditions, these areas have been degraded by multiple stressors (both on and off the refuge) influencing
water temperature, water quality, sediment transport, habitat complexity, and fish passage. Existing and
new information generated by habitat and biological assessments (Objective 7.7) will be used to identify
location-specific (e.g., on a stream or slough basis) habitat objectives for which management strategies
will be developed. Using these strategies, specific management actions (e.g., protecting habitats,
removing fish passage barriers, planting native vegetation, and modifying channel form) will be
implemented. This approach will also be applied to areas where it is feasible to establish connectivity
with the Columbia River. Because watersheds represent a natural unit for focusing habitat restoration
efforts, the Service intends to engage in partnerships at the watershed scale to coordinate activities so that
refuge actions are not negated by other activities within the watershed.

The refuge is currently partnering in a project to improve instream habitat throughout the Gee Creek
watershed. Although Gee Creek and Campbell Slough are the top priorities for habitat enhancement and
restoration, where funding and partnership opportunities become available restoration/enhancement could
be undertaken in other tidal and riverine habitat on the refuge.
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Conserving and restoring trout, salmon, and steelhead populations is an important regional priority, not
only for protecting the species, but also because of their cultural, historical, and ecological value. These
fish are important food sources for numerous wildlife species. Protection and/or restoration of instream
habitats and tidal wetlands may also benefit turtles, amphibians, and waterbirds. Planting shoreline
vegetation will improve water quality by creating shade and reducing shoreline erosion; and will provide
habitat for migratory and resident landbirds.

Objective 6.2 Tidal wetlands
Enhance and annually maintain 490 acres of tidally influenced freshwater wetlandsfor the benefit
of anadromousfish, waterfowl, and wading birds. Attributes of this habitat include:
e Hydroperiod and water depth naturally varies with the Columbia River.
> 70% open water containing submergent plants (e.g., sago pondweed).
< 30% cover of tall, native emergent plants creating a mosaic.
Barrier-free passage for juvenile salmonids between the river/main sloughs and the wetlands.
7-day mean maximum water temperature < 63.5° F* and turbidity < 70 Nephelometric Turbidity
Units? (NTU) during summer months.
e Carp < 200 pounds per acre.
o < 10% cover of invasive plants (e.g., reed canarygrass).

1 WA water quality standards for salmonid spawning, rearing, and migration (WDOE 2006)
% Threshold for avoidance by juvenile coho salmon (Bisson and Bilby 1982)

Strategies Applied to Achieve Objective

Allow natural processes to re-establish connection between Post Office Lake (approx 75 acres) and the
Columbia River. (Also see tidal wetlands restoration and dike breach contingency plans, Objective 7.7.)

Within 2 years of CCP completion, initiate a Land Protection Plan study to analyze alternatives for
possible refuge boundary expansion to include the portion of Post Office Lake and adjoining areas south
of the current approved refuge boundary. (Also see Summary of Management Direction; tidal wetlands
restoration and dike breach contingency plans, Objective 7.7.)

Pending results of habitat assessment (see Objective 7.7), mechanically reopen areas of Campbell Lake
that have become vegetated with persistent emergent vegetation, in order to set back succession and
maintain open, shallow water areas.

Use IPM strategies including mechanical, cultural, biological, and chemical means to eradicate, control,
or contain invasive and undesirable plants including knotweeds, reed canarygrass, yellow flag iris, and
false indigo-bush (see Appendix K).

Strategically locate water gaps and improve fencing along Campbell Lake to protect bank vegetation
from livestock grazing in improved pastures.

Use rotenone to remove carp from Duck Lake (4.6 acres.). After carp removal, remove blockages
between Duck Lake and Gee Creek to re-establish historic connection. Install adult carp exclusion device
(while permitting passage of juvenile salmonids) and reintroduce native submergent vegetation.

Rationale: An estimated 90% of tidally influenced freshwater wetlands in the lower Columbia River
region have been lost (Floberg et al. 2004). Diking and filling have been a primary cause of decreases in
tidal wetland area in the Columbia River estuary. These actions eliminated most of the natural, tidal
exchange of water, materials, and organisms between the Columbia River and the adjacent bottomland
forests and shallow overflow lakes; however, limited exchange occurs through tide gates.
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Tidally influenced freshwater wetlands along the lower Columbia River historically provided important
rearing habitat for Chinook and coho salmon, cutthroat trout, and steelhead. Tidal exchange is important
not only for the access and use of these habitats by fish, but also for maintenance of habitat-forming
processes such as sedimentation and erosion. By restoring tidal exchange, these processes are restored,
and the habitats can develop naturally as well as provide their functions to the ecosystem (Johnson et al.
2003).

Outside the dikes, some refuge wetlands retain tidal connections to the Columbia River. Tidal wetlands
are currently present on the Roth, Ridgeport Dairy, Carty, and Bachelor Island units. About 40% of this
habitat type is one large lake (Campbell Lake is 189.4 acres) on the Roth Unit. Other large tidal wetlands
include Canvasback Lake on Bachelor Island (52.1 acres), Campbell Slough on the Roth Unit (29.6
acres), and South Campbell Lake on the Ridgeport Dairy Unit. Tidal wetlands (a network of sloughs,
channels and open lakes) are also located on the Carty Unit, totaling 101.9 acres. However, due to lower
river levels and altered flooding regimes, water levels are lower than they were historically and some
open water areas are being lost to tall emergents. Campbell Lake, in particular, is a tidal wetland that
supports large numbers of migratory and overwintering waterfowl as well as an important roost for
migrating sandhill cranes. A current concern is that open water is being lost to tall emergents, impacting
waterfowl and crane habitat. Average year-round water levels within Campbell Lake appear to be
consistently lower since the 1996-1997 flood seasons, when Campbell Lake was predominantly
nonvegetated, exposed mudflat. Since then, emergent plant species have colonized much of the shallow
wetlands and mudflats once utilized by roosting cranes. The middle and northern portions of the lake are
still relatively vegetation-free; however, water levels may be too deep for roosting during the highest
tides. This habitat change in Campbell Lake may account for the some cranes shifting their roosting sites
to Canvasback Lake beginning in 2003, although additional comprehensive surveys are needed to
delineate the roosting pattern with respect to waterfowl hunt days and variable water conditions. It is
expected that if the vegetation trend continues on Campbell Lake, the site may lose its value as roosting
habitat. Protection of current roost sites is essential as they provide unique features such as proper water
depths and isolation that are not located elsewhere along the river (Engler et al. 2003). However, to date
little effort has been placed on studying nonmanaged aquatic habitats on the refuge, including Campbell
Lake. Effective restoration techniques rely on valid data and knowledge of habitat conditions.
Restoration is likely to be difficult and costly. A habitat assessment of Campbell Lake (see Objective
7.7) will be needed to provide refuge staff with necessary scientific information to restore and manage
the lake comprehensively.

Post Office Lake is a 73.7-acre permanent wetland on the Ridgeport Dairy Unit. The lake had at least
some tidal connection to the Columbia River as late as the mid-1990s. Formerly, this lake had substantial
use by diving ducks, but use by divers has declined over the past 10 years. Most of the lake lies within
the refuge boundary but a small portion of the lake is on private land. It is separated from the Columbia
River by a dike, which is not owned by the Service. The dike is in poor condition and is likely to fail
during a major flood event. Dike failure would re-establish the tidal connection between Post Office
Lake and the Columbia River, but would also flood private land south of the refuge. Rain-on-snow flood
events are relatively common in western Washington. The last major flood of this type was in 1996 and
overtopped and breached the Bachelor Island dike (USFWS 1996). Projected warmer, wetter winters
associated with climate change suggest further increases in the risk of winter flooding (Mote et al. 2003).
Because it is possible that a dike breach will occur within the lifetime of the CCP, this lake has been
designated as a tidal wetland. Tidal wetlands restoration planning for the refuge (Objective 7.7) will
include a contingency plan for Post Office Lake in the event of a dike breach, as well as evaluating and
developing strategies to maintain and/or enhance connectivity between the Columbia River and Post
Office Lake. The refuge will also participate in a Land Protection Plan study for the Lower Columbia
River area, including options to bring lands currently outside of the refuge boundary, under Service
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management, either through cooperative agreement, conservation easement, or fee acquisition. A
separate planning process, including public input and agency compliance requirements, will accompany
this study (see Summary of Management Direction, page 2-6).

The historic connection between Duck Lake (4.6 acres) and Gee Creek will be restored, thereby
converting it from a permanent wetland to a tidal wetland. Before the introduction of carp, Duck Lake
had abundant wapato beds. Wapato could be reestablished here if carp were controlled before
reestablishing the connection to Gee Creek, and fish exclusion devices installed thereafter.

Outside of their extensive use by waterfowl and other migratory birds, little is known about submerged
vegetation and other aquatic species inhabiting refuge wetlands. Carp enter Campbell Lake via Campbell
Slough by the thousands during the breeding season. They probably occur in Post Office Lake as well.
Carp are thought to represent a high threat to the functioning of the wetland system due to their impacts
on submergent vegetation and water quality. Carp uproot and eliminate submerged vegetation, increase
turbidity, and decrease the overall abundance and diversity of the invertebrate community (Miller 2006).
However, despite the presence of carp in Campbell Lake, this lake still supports a reasonably high-quality
native plant community and receives high waterfowl use. Reducing carp populations and reproduction
will be beneficial to these wetlands; however, complete eradication of carp in an open (tidal) system is
probably impractical.

2.4.7 Goal 7: Collect scientific information (inventories, monitoring, and
resear ch) necessary to support adaptive management decisionson the refuge
associated with Goals 1-6.

Objective 7.1 Inventory and Monitoring Activities

Throughout thelife of the CCP, conduct high-priority inventory and monitoring (survey) activities
that evaluate resour ce management and public-use activitiesto facilitate adaptive management.
These surveys 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 1-6.

Strategies Applied to Achieve Objective

Conduct surveys on goose foraging and habitat use in relation to habitat management objectives and
techniques. Conduct vegetation monitoring on goose pastures utilizing established techniques including
but not limited to measuring species composition, percent of vegetation cover, cover height, and
palatability.

Monitor composition and distribution of aquatic vegetation in managed wetlands every 2 to 5 years to
determine need for and/or efficacy of treatments, and assess benefits to waterfowl.

Inventory wetland plant communities and monitor effectiveness of invasive plant control measures
annually in seasonal and semi-permanent wetlands. Control any reinvasion by nonnative plants.

Monitor water quality and temperature in Gee Creek and Campbell Slough. Continue work with the
Estuary Partnership to collect and analyze water quality data at Campbell Slough.

Annually monitor vegetation (species composition and condition of plantings) in restored riparian and
oak woodland habitat.

Conduct breeding bird surveys, banding, and habitat assessments for grassland, riparian, and woodland
species to determine the effects of restoration activities and habitat condition on nesting success and
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recruitment.

Monitor and treat up to 10% of floodplain/riparian forest, oak woodland, and mixed conifer forest,
annually for invasive plants. Use IPM strategies including mechanical, physical, biological, and
chemical means to eradicate, control, or contain invasive and undesirable plants (see Appendix K).

Rationale: Monitoring the wildlife and vegetation response to habitat management practices is
necessary to implement adaptive management techniques on the refuge. The Refuge Improvement Act
requires the Service to monitor the status and trends of fish, wildlife, and plants on each refuge. An
inventory and monitoring plan needs to be developed, and should include as priorities: The monitoring of
vegetation and wildlife responses to habitat management activities; and the response of vegetation and
wildlife to habitat restoration projects.

Existing staff and funds are prioritized to perform the most pressing habitat management projects on the
refuge, leaving few resources available to conduct studies of the effectiveness of habitat management or
restoration treatments. This lack of data, for managed sites as well as appropriate reference sites that are
necessary to account for variability, hinders the refuge’s ability to use adaptive management to evaluate
the effectiveness of its management practices and make necessary course corrections. Additional staff
positions needed to conduct inventory and monitoring activities are identified in Appendix D.

Vegetation monitoring in goose pastures was conducted using various techniques between 1995 and
2003. Loss of staff positions and funding has prevented data collection on goose use and vegetation since
2003. This data is necessary to make decisions regarding management of goose habitat on the refuge.

An opportunity exists to partner with universities and other refuges to study the relationship between
forage quality and goose use. This information will be extremely useful in making decisions regarding
the management of goose habitat on the refuge, determining carrying capacity, and conducting landscape
level management of Canada geese on their wintering grounds in southwest Washington and Oregon.

Objective 7.2 Conduct surveys

Conduct surveysfor purposes species and other species of management concer n, including dusky
Canada geese: other subspecies of Canada geese and cackling geese; breeding waterfowl; sandhill
cranes,; bald eagles; and great blue herons.

Strategies Applied to Achieve Objective

Participate in regionally based waterfowl surveys and banding studies, such as the mid-winter waterfowl
survey, dusky Canada goose surveys, and other specific waterfowl surveys, following established
protocols.

Resume refuge-based goose surveys (all subspecies). Conduct goose surveys from October through May.

Conduct comprehensive regional roost, habitat use and distribution surveys for sandhill cranes to
determine if vegetation and elevation changes in Campbell Lake are decreasing the value of the roost.

Conduct annual monitoring for the presence of sandhill cranes during the breeding season (April to
August). Any cranes detected will be further monitored to determine nesting status. If nesting and/or
brood-rearing activities are confirmed, the Refuge will determine whether any management actions
would be appropriate. Non-essential Refuge activities that may increase disturbance and reduce nest
success will be avoided to the extent practicable in these areas.

Continue to partner with the Oregon Zoo and other volunteers to conduct semi-annual great blue heron
nesting surveys. Monitor size of nesting colony, and identify potential threats to production including
loss of nesting habitat, contaminants, and disturbance.

Conduct breeding waterfowl surveys (pair counts and reproduction surveys).

Assist with regional bald eagle nesting surveys. Identify potential short- and long-term threats to
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production, including contaminants and disturbance.

Coordinate with other refuges and state wildlife areas in Oregon and southwest Washington to develop
uniform survey protocols and collect data on seasonal use patterns and distribution of Canada and
cackling geese.

Rationale: Surveys for purposes species and species associated with biological diversity, integrity, and
biological health (BIDEH) are necessary to conduct adaptive management for these species on the refuge.

Dusky Canada Geese: The refuge has participated annually in regional dusky Canada goose surveys.
While these surveys provide a population index for the entire population, they are inadequate to discern
population shifts on a local level. Dusky use of the refuge appears to be declining. Updated information
is needed on seasonal use patterns and distribution of dusky Canada geese in Oregon and southwest
Washington to understand how geese are redistributing themselves in wintering areas. Combined with
studies of the relationships between goose use and habitat type or forage quality, this will help managers
develop regional strategies for managing dusky Canada goose wintering habitat.

Other subspecies of Canada geese and cackling geese: Although the refuge participates in the Mid-
winter Waterfowl Surveys, this survey does not provide a picture of local trends. Data from annual
surveys go to the Migratory Bird Office which only provides the refuge with a flyway population total.
Wintering Canada geese were surveyed between pre-1993 and 2004. Monitoring was modified in 1999
to collect additional data on all refuge geese and their habitat use. However, these goose surveys were
suspended after 2004 due to funding declines resulting in the loss of the biological technician position
which conducted the daily surveys. As with duskys, updated information is needed on seasonal use
patterns and distribution of Canada geese and cackling geese in Oregon and southwest Washington to
understand how these geese are redistributing themselves in wintering areas. Combined with studies of
the relationships between goose use and habitat type or forage quality, this will help managers develop
regional strategies for managing wintering habitat for geese. Although various local surveys have been
done, survey intensity, survey area, and protocols have changed considerably over time, rendering a long-
term, direct comparison of survey results on a local basis difficult. A consistent approach and data
sharing between refuges and wildlife areas in Oregon and southwest Washington is needed. Data on
regional and state-wide habitat alterations/losses are not collected, so resource managers are unable to
assess how local changes to goose habitat may affect populations and distribution.

Sandhill Cranes: The refuge has partnered with The Nature Conservancy of Oregon to conduct sandhill
crane roost surveys since 1991. A number of other surveys, studies, and banding projects were
terminated between 1998 and 2002 due to lack of staff. Local concern regarding the viability of the
migrant and wintering population of sandhill cranes dictates that habitat for this species should be
effectively managed on the refuge. Recently, refuge staff has made periodic summer observations of
sandhill cranes on the Bachelor Island Unit. In recognition of the breeding potential of sandhill cranes in
the region, cranes will be monitored during the breeding season and nesting attempts will be documented.

Great Blue Herons: Until 2009, Bachelor Island provided nesting habitat for over 400 pairs of great blue
herons and great egrets. Only 96 nests were counted on Bachelor Island in 2009, but no adults were
present during the survey and it is unclear if any young were fledged that year. Additional active
colonies were located on the Ridgeport Dairy Unit during the summer of 2009, and these will be
monitored in 2010 to confirm use. Potential causes of the colony decline may include lower availability
of prey species, changes to nesting habitat (through natural succession or management changes),
proximity to nesting bald eagles and corvids, and human recreation/ disturbance. In addition to these
factors, management of water/hydropower, animal and human population changes, and presence of
contaminants in river waters and sediments affect waterbird populations. Therefore, these populations
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will continue to change and provide a good barometer of habitat integrity. Monitoring these populations
is essential for early identification of issues that may impact these populations.

Bald eagle: The refuge provides nesting and/or summer foraging habitat for at least 7 pairs of bald
eagles. The reproductive success of these eagles has been monitored since 1990 by the Oregon
Cooperative Fish and Wildlife Research Unit at Oregon State University, as a part of larger cooperative
state-wide surveys. With the delisting of the bald eagle in 2007, these surveys are expected to be
curtailed. If so, the refuge should initiate efforts to continue monitoring current nest sites and expansions
on the refuge to ensure compliance with the Bald Eagle Protection Act, and identify potential issues that
may jeopardize nesting eagles.

The refuge also supports migrant and wintering bald eagles that utilize the Columbia River floodplain for
foraging on salmonids, Pacific smelt, and other fish. The refuge provides a substantial foraging
opportunity for eagles via the high populations of waterfowl that utilize the refuge. This food base is
important, particularly for subadult eagles, and in between fish runs, when fish resources are scarcer.

Objective 7.3 Partner to conduct invasive species monitoring and control, and studies of invasive

species control techniques.
Strategies Applied to Achieve Objective

Pursue funding for a full time volunteer coordinator position to locate, train, effectively utilize, and retain
volunteers to assist with invasive species monitoring and control efforts.

Conduct a refuge management study to identify appropriate integrated pest management strategies to
control and/or eradicate ricefield bulrush on the refuge.

Monitor and map wetlands for invasive plants such as reed canarygrass, false indigo-bush, purple
loosestrife, knotweeds, and yellow flag iris, and annually monitor effectiveness of invasive plant control
measures.

Annually monitor the presence and extent of reed canarygrass, other invasive species, and native shrubs
within wetlands containing water howellia.

Partner to conduct invasive mammal (beaver and nutria) monitoring and investigate IPM techniques to
control damage to water control structures and dike systems.

Monitor effectiveness of treatment for invasive plants in riparian and woodland areas (see Goals 4, 5).

Partner with other agencies to monitor refuge waters for exotic mollusks carried in ship ballast (zebra and
guagga mussel).

Partner to conduct carp monitoring to determine current abundance/biomass, seasonal distribution, and
spawning habitat.

Develop and/or evaluate suitability of techniques to reduce populations and reproduction of carp and
other warmwater fish in wetlands and instream habitat, without negatively affecting salmonids.
Coordinate with WDFW on funding initiatives and partnerships.

Rationale: Invasive weeds are the biggest habitat management issue on the refuge (see Chapter 4). A
large percentage of the refuge’s annual operating budget goes towards control of invasive species, which
includes mowing, spraying, disking, water management, and hand grubbing. Nevertheless, existing
budgets and staffing levels do not allow as many acres to be treated for weeds as would be desirable. As
a result, weeds are kept in check on areas of the refuge that receive treatment, but are spreading
elsewhere on the refuge. Volunteers and partners will continue to be essential for controlling weeds on
the refuge. However, some significant roadblocks to utilizing volunteers exist. Often the most effective
treatment options involve physically taxing work (such as grubbing or hand pulling); application of
herbicides; or using heavy equipment (mowing or disking). The number of volunteers willing or able to
do this physically taxing work, or who have the necessary permits and certifications for pesticide
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application or heavy equipment operation is limited. Many invasives grants are tied to using volunteers
for invasive treatment, but these grants are often not feasible because volunteers cannot be used for the
most effective treatment options. Finding qualified volunteers, and managing those volunteers requires a
significant investment of staff time. A full time volunteer coordinator position is needed to locate, train,
effectively utilize, and retain volunteers.

Weeds that have a particularly large impact on refuge habitats include reed canarygrass, Himalayan
blackberry, and ricefield bulrush. Teasel, tansy ragwort, Canada thistle, poison hemlock, and Italian
thistle are a problem in old fields, especially on the south end of the refuge. These invasives are a major
concern for the Clark County Weed Management Program and the adjacent landowner. False indigo-
bush was introduced to the upper Columbia River for bank stabilization and has migrated downstream
with floods. Indigo bush lines the majority of suitable shoreline around the refuge. Some aquatic plants,
for example water milfoil and curly-leaf potamogeton, are also a problem. Although native, horsetail
(Equisetum) has begun to infest pastures and can be found as dominant vegetation in some fields.

Invasive ricefield bulrush (Schoenoplectus mucronatus) was accidentally introduced to refuge wetlands
in 1999, and was identified in 2002 (see Chapter 4). Significant refuge resources have been diverted to
fighting this weed. Control methods to date have included hand pulling, spraying with herbicide, and
altering water management in wetlands. Hand pulling has been successful in eradicating small satellite
populations, and therefore, containing spread of ricefield bulrush into new areas. However control of
bulrush in wetlands where it was originally seeded has not been attained. New and innovative
eradication techniques (such as fire) may need to be used before eradication can occur. Before
infestation of ricefield bulrush, management and restoration of wetlands to control canarygrass had
included water drawdowns by May 1, followed by disking and rototilling. After the infestation of
ricefield bulrush was discovered, this disking rotation regime for wetlands was discontinued.
Consequently, canarygrass infestations in refuge wetlands have increased, especially in those units with
bulrush.

Invasive animal species are also a concern (see Chapter 4). Nutria damage wetland management
infrastructure and eat native vegetation needed by native species, and cause problems with wetland
management. Bullfrogs eat or compete with native species such as turtles, ducklings, and frogs. Carp
reduce water quality and food availability in wetlands for waterfowl, waterbirds, and native salmonids.
The refuge is also concerned about the introduction of exotic mollusks carried in ship ballast (zebra and
guagga mussel). Asian clam is abundant in some areas of the refuge and New Zealand mudsnails are
likely to be present. Zebra and quagga mussels have not been found in the Columbia Basin to date but
are a serious potential threat; a monitoring program should be implemented.

Objective 7.4 Conduct Baseline I nventories of, and Sustain Applied Scientific Research On, Native

Habitats, Vegetation, and Major Fish and Wildlife Groups

Conduct baselineinventories of habitat, plant, and wildlife resour ces on therefuge, with particular
emphasis on wetland bathymetry; riparian and bottomland forest; the Blackwater 1dland RNA; and
other areaslikely to contain remnant native plant communities. Inventories should focus on
determining the presence and abundance of birds, mammals, reptiles, amphibians, fish, rare plants and any
key functional areas such as nest and roost sites. Inventories should also map the occurrence of invasive
Species.

Strategies Applied to Achieve Objective

Pursue cooperative funding and partner contributions for baseline inventories.

Develop and support research projects that explore factors affecting focus wildlife species and their
habitats, with the intent to increase our understanding and ability to manage these resources.
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Develop program to attract qualified researchers to conduct monitoring, surveys, and other studies on the
refuge.

Conduct a wetland basin assessment and topographic survey of aquatic habitats (in conjunction with data
collection needed for a tidal wetlands restoration plan; see Objective 7.7).

Update and refine wetland bathymetry data and maps for use in annual habitat work plans and restoration
plans. Obtain bathymetric (fine contour) data, perform mass point conversions of existing LIDAR data to
obtain 6 inch wetland contours. Prepare spatial template of slough and ditch network, including passage
barriers and water control structures, and digital elevation model (DEM) for fine-scale topography
mapping.

Annually, monitor populations of water howellia during the blooming season (May-June) to verify
population persistence and basin conditions.

Reinstate landbird monitoring station (MAPS) on Bachelor Point.

Conduct breeding bird surveys for grassland birds to determine which pastures are primary nesting sites,
and therefore, should be mowed late, remain in an unmanaged condition, or receive other management
treatments.

Conduct surveys of fish species, distribution and abundance in Gee Creek, Campbell Lake, and Campbell
Slough, with emphasis on salmonids, lamprey, and carp, to assist in identifying habitat restoration
priorities (see Objective 7.7, Habitat Restoration Studies).

Conduct aquatic habitat assessments in order to prioritize instream and riverine areas for enhancement or
restoration (also see Objective 7.7, Habitat Restoration Studies).

Conduct plant surveys in the Blackwater Island RNA.

Rationale: The Refuge Improvement Act requires the Service to monitor the status and trends of fish,
wildlife, and plants on each refuge. Existing staff and funds are prioritized to perform the most pressing
habitat management projects on the refuge, leaving few resources available to do baseline surveys. Few
biological surveys have been conducted on the refuge in recent years, and older surveys are in need of
updating, for example vegetation surveys of the Blackwater Island RNA and riparian areas outside the
dikes are needed. Because there are currently no biologists or biological science technicians solely
dedicated to the refuge, we will need volunteers and partnerships to conduct most survey activities.
Although the avifauna of the refuge has been well described, comparatively little information exists on
other fish and wildlife groups. Inventories of plant species occurring in native habitats on the refuge
needs to be updated. Habitats, areas, or species groups where work is particularly needed follow.

Nonmanaged wetlands and instream habitat. Effective restoration techniques rely on valid data and
knowledge of habitat conditions. To date, little effort has been placed on nonmanaged aquatic habitats on
the refuge, therefore, relatively little is known about their health and potential benefits. Habitat
assessments of these systems and surveys of aquatic species will provide refuge staff with necessary data
to restore and manage these habitats comprehensively.

Water howellia. Howellia aquatilis was surveyed in 1995 and again in 1998. The 1995 surveys located
two new populations. This species is re-surveyed every year to assess habitat problems, i.e. reed
canarygrass encroachment.

Wetland plants. Wetland plant composition was conducted annually until the Scirpus issue arose in
2002; the data has never been summarized adequately.

Landbirds. Winter banding of songbirds occurred for many years between 1995 and 2003, providing
information on species composition and some habitat use information. A landbird monitoring station
(MAPS) was maintained on Bachelor Point for 10 years (1993-2003). A study by DeSante et al. (2004)
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showed that this station was one of the most productive and diverse within the Pacific Northwest.

Grassland Birds: Breeding bird surveys for grassland birds are needed to evaluate impacts on these
species by weed control alternatives and pasture management techniques. These surveys will also help
determine which pastures are primary sites for breeding birds, and therefore, should be mowed late,
remain in an unmanaged condition, or receive other management treatments.

Fish and Mollusks. Surveys for fish have occurred over the past 15 years in part through specific
fisheries studies conducted by the Service. These studies have occurred primarily on the Carty Unit within
the Gee Creek system. The refuge hosts primarily warmwater, nonnative species but also supports rearing
habitat for salmonids such as coho and Chinook salmon, and cutthroat trout. Lampreys have also been
identified in Gee Creek. Remaining tidal wetlands on the refuge such as Campbell Lake have not been
fully surveyed for anadromous fish. Managed wetland units have not been surveyed systematically but are
known to host warmwater fishes, as well as native stickleback. Aquatic habitats on the refuge are
potentially suitable for native mussels but a systematic inventory has never been conducted.

Blackwater Island RNA. The RNA is known to contain rare habitat types (Oregon white oak/ovalleaf
viburnum/poison oak woodland) and support rare and sensitive species such as water howellia and the
slender-billed white breasted nuthatch, which is a Federal species of concern, and a candidate for listing in
Washington. There is the potential for several rare species of mammal, reptile, and amphibian species to
be present as well. Inventories of the Blackwater Island RNA include vegetation surveys and community
descriptions developed from the 1970s through the early 1990s (Morrison 1973; Tabor 19764, b; and
Christy and Putera 1993), annual surveys for the federally-listed water howellia, and pit trap and live trap
mammal and amphibian surveys conducted in the 1990s. Updated inventories of native habitats and
vegetation, and habitat conditions (including presence of invasive species) are needed in order to manage
grasslands and oak woodland habitat on the RNA.

Small mammals. The refuge lies within the historic range of the western gray squirrel (State threatened,
Federal candidate), the Mazama (Western) pocket gopher (State threatened, Federal candidate), and gray-
tailed vole (State species of concern). Clark County is considered core habitat for the gray-tailed vole.
Suitable habitat for these species may exist on the refuge, but their presence has not been confirmed.
Virtually no information exists on bats occurring on the refuge. Further information will help us to
understand refuge species richness and diversity.

Native amphibians. The refuge conducted pitfall trapping for amphibians (frogs and salamanders) and
small mammals during 1995-1997 in selected habitats, which provided a good idea of what species occur
and what habitats they use. However, not all species are sampled adequately by pitfalls, so gaps remain.
The refuge also conducted frog breeding surveys on the River ‘S’ Unit in 2000; this provided additional
information on habitats utilized for breeding as well as some data on other amphibian species. Painted
turtle trapping occurred from 1996-2000; painted turtle telemetry was conducted in 2001. These studies
provided data on population and habitat use on the River ‘S’ and Bachelor Island units. Information on
nesting sites and production is lacking. Only the amphibian breeding information has been analyzed with
a report written (Beale and Akins 2001).
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Objective 7.5 Partner to evaluate feasibility of techniquesfor reintroduction of rareand listed
species native to the lower Columbia River and Willamette Valley/Puget Trough ecor egion.
Partner with Recovery Teams and State agenciesto identify potential habitat areasfor the
reintroduction of rare and listed species; the feasibility of reintroduction; and habitat or population
management strategies. If reintroduction is determined to be feasible, prepare specific habitat and
wildlife objectives. The following species are currently under consideration for reintroduction:

e Columbian white-tailed deer (lower Columbia River population) (Federal endangered, State

endangered).

e Western pond turtle (Federal species of concern; State endangered).

e Bradshaw’s lomatium (Federal, State endangered).

e Golden paintbrush (Federal threatened, State endangered).

e Nelson’s checkermallow (Federal threatened, State endangered).
Strategies Applied to Achieve Objective
Continue partnership with the Washington Natural Heritage Program to evaluate feasibility and
techniques for introducing Bradshaw’s lomatium and Nelson’s checkermallow on the refuge. Conduct
test plantings of rare plant species to determine suitable reintroduction sites.

Within 5 years, partner with the Columbian White-tailed Deer Recovery Team to conduct a feasibility
study for the establishment of a population of CWT deer on the refuge.

Continue partnership with WDFW to survey for western pond turtles to determine if this species is
successfully breeding on the refuge, and the age structure of the population.

In partnership with WDFW, conduct a feasibility study to determine whether sufficient habitat exists to
establish a breeding population of western pond turtles on the refuge, including evaluation of
reintroduction sites for head-started turtles.

Rationale: Restoring populations of species which historically occurred (or may have occurred) on the
refuge is consistent with the Service’s 2001 policy on Biological Integrity, Diversity, and Environmental
Health (601 FW 3). Species were selected for reintroduction feasibility studies primarily due to their
sensitive status (threatened, endangered, etc); because they may have historically occurred on the refuge;
and/or because suitable habitat exists on the refuge, and therefore, the refuge has an opportunity to
contribute to recovery efforts. Specific information is summarized below.

Listed Willamette Valley Plants. The Draft Recovery Plan for Bradshaw’s lomatium specifies that
recovery will require at least two stable populations in permanently protected status in southwest
Washington (USFWS 2007). The Washington Natural Heritage Program is currently partnering with the
refuge to evaluate the feasibility or and techniques for introduction of Bradshaw’s lomatium on the refuge.
Test plantings were conducted in February 2007, with an additional planting of seedlings in the winter of
2007-2008 (Arnett 2007). A similar approach should be used to determine suitable reintroduction sites for
other rare plants.

In 2007, the refuge worked with the Service’s Ecological Services offices and the Washington Natural
Heritage Program to outplant 1,000 seedlings of Nelson’s checkermallow on the refuge. The initial
planting occurred in fall 2007, with subsequent plantings conducted in following years. Experimental
plantings were done in Smith Lake Field (11.5 acres) and Hundred Acre Field (43.6 acres) on Bachelor
Island; and Texas Island and the Kiwa Trail on the River ‘S’ Unit. A Section 7 consultation allows for
supplemental plantings only in those plots designated in the original Section 7. Additional plantings
would require a new Section 7 consultation.

Columbian White-tailed Deer (CWT deer): The Columbian White-tailed Deer Recovery Plan
(USFWS 1983) recommends that a minimum of 400 deer be maintained in three viable subpopulations
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occupying secure habitat. Currently, most of the secure habitat for the lower Columbia River population
of CWT deer is on the Julia Butler Hansen Refuge. At present, only 1,600 acres of secure habitat exists
outside this refuge. Increasing the deer’s range and numbers above the minimum recovery goals will
reduce the risk of catastrophic losses to disease and floods, and will be consistent with Service policy on
biological integrity and diversity. Ridgefield Refuge has been proposed as a reintroduction site for CWT
deer.

A strategy in the CCP is a study to determine the feasibility of establishing a population of CWT deer on
the refuge. The study will evaluate: Whether the refuge has enough appropriate habitat to support a self-
sustaining CWT deer population; if establishing a population of CWT deer would conflict with managing
for refuge purposes; and if habitat management for refuge purposes species and priority resources of
concern will also meet the needs of CWT deer. Current habitat management for purposes species, and
habitat management proposed in the CCP, will support a mix of habitats suitable for CWT deer. The
major issues of concern associated with a reintroduction are:

o Dispersal of deer onto adjacent private lands;

e Presence of predators that could cause undesirable levels of fawn mortality; and

o The lack of connectivity between the refuge and other suitable habitat, leading to an isolated

subpopulation.

Refuge staff supports the reintroduction as long as existing management for purposes species can
continue, and staff and funding resources are not diverted from purposes species. A nonessential
experimental population (NEP) designation would allow more management flexibility should deer move
onto private lands adjacent to the refuge; however NEPs must be managed as threatened species on
Federal lands. In addition, it may not be possible to determine if Ridgefield deer belong to the
reintroduced population or dispersed upriver from the Julia Butler Hansen and Lewis and Clark refuges.
Therefore, the designation of reintroduced deer will also be addressed in the feasibility study.

Western Pond Turtle: The refuge may provide suitable habitat for the western pond turtle, a species
listed as endangered by the State. A single adult western pond turtle was found on the refuge in 2005, but
no others have been found during subsequent trapping. The WDFW has expressed interest in
reintroducing western pond turtles to the refuge. The feasibility of an introduction must be assessed,
including an evaluation of whether sufficient habitat exists to maintain a breeding population; whether
the refuge’s management activities are compatible with establishing a breeding population of pond
turtles, and whether establishing a breeding population will materially detract from the purposes for
which the refuge was established.

Objective 7.6 Partner to conduct mosquito population surveillance to providefor public

health and safety concerns.
Strategies Applied to Achieve Objective

Continue to renew Special Use Permits for the Clark County Mosquito Control District to monitor larvae
on the refuge and treat ponds for mosquitoes. Follow established and current mosquito surveillance
protocols.

Continue to allow Clark County Mosquito Control District to treat ponds on the refuge for mosquitoes,
with applications of the larvicide Bacillus thuringensis var. israelensis (B.t.i) via backpack or buggy
pack, if dip surveys show an average of 5 mosquito larvae in 10 dips.

Rationale: The public is concerned about mosquitoes as a vector for West Nile virus. Mosquitoes can
also be a quality of life issue (a nuisance) when people want to go outside in habitats occupied by
mosquitoes. The Clark County Mosquito Control District has responsibility for mosquito control in the
local area. The District has an annually renewed Special Use Permit that allows mosquito crew members
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to visit the refuge to monitor larvae at specific sites and during specific time periods during the year.
Monitoring consists of collecting dip samples from target wetlands; when there is an average of 5
mosquito larvae in 10 dips, treatment can occur. The District currently treats wetlands on the refuge that
have been identified through monitoring as significant mosquito breeding sites. Mosquito larvae are
treated with applications of the larvicide Bacillus thuringensis var. israelensis (B.t.i) via backpack or

buggy pack.

The Service recognizes that mosquitoes are an integral part of the food chain, both adult and larvae,
providing a food resource for a multitude of bird, fish, amphibian, and other aquatic species. Mosquito
larvae are an important detritivore in many aquatic systems, and therefore, crucial for decomposition of
organic matter and ultimately water quality. While difficult to validate in complex aquatic habitats, it can
be surmised from basic ecological principles and simplified predator/prey relationships that an abundance
of food (mosquito larvae) translates into increased reproduction and survival in predator species. This in
turn, can have a significant beneficial effect up the food chain for many species of wildlife.
Unfortunately, these periods of increased food resources (mosquito outbreaks) also cause the most
consternation with some of the public. The Service is, therefore, working to find a balance between the
ecological values of mosquitoes and mosquito control.

Objective 7.7 Conduct studiesto deter minethe feasibility, need, and prioritiesfor habitat

restoration projects;, and to develop or refine restoration techniques.

Strategies Applied to Achieve Objective

Within 5 years, establish study plots to evaluate techniques for enhancing ash recruitment and restoring
native understory in Oregon ash floodplain forests (also see Objective 4.3).

Following wetland basin assessment and mapping and aquatic habitat assessments (Objective 7.4)
develop a tidal wetlands restoration plan for the refuge. In the plan, evaluate the feasibility of, and
develop strategies to, restore, maintain, and/or enhance connectivity between Columbia River and
backwater sloughs, lakes, and ponds, including Post Office Lake. This should include a prioritization of
sites for restoration, and a contingency plan in the case of dike breaching caused by a major flood event
(see Objective 6.2).

Assess sedimentation and fish passage in lower Gee Creek to determine potential impediments to fish
movement, and evaluate appropriate restoration actions (e.g., deepen channel near the mouth, excavate
historic (1929) channel, and other actions).

Assess Campbell Slough relative to salmonid rearing habitat (i.e., water temperature, depth, cover, and
passage) and evaluate appropriate restoration actions (e.g., deepening channel, and increasing canopy).

Conduct habitat assessment of Campbell Lake, including emergent cover and sedimentation rates, to
determine need for vegetation removal, dredging, or other habitat enhancement and restoration actions.

Rationale: Native habitats along the lower Columbia River have been lost or highly degraded by the
introduction of nonnative plants and animals, past land management practices (e.g. livestock grazing, and
fire suppression) and alterations to natural hydrology (levees, and dams). Alterations to natural
hydrology have been particularly problematic for riparian habitat; because without seasonal flooding and
periodic scouring events, recruitment of native trees such as black cottonwood and Oregon ash is poor. It
is desirable to reduce cover of nonnative vegetation and increase cover of native species in the refuge’s
extant native plant communities. It is also desirable to restore historic connections between former tidal
wetlands and the Columbia River. However, habitat restoration is both costly and labor intensive.
Efforts to return highly altered areas to their precontact condition, or to a self-sustaining system, are
fraught with difficulties due to the altered nature of the surrounding environment. In some cases, altered
or heavily managed habitats (e.g. pasture, and managed wetlands) can meet habitat requirements for
native species. Therefore, studies to determine the need and priorities for restoration, and to investigate
the feasibility and effectiveness of restoration techniques, are needed before any large scale actions are
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undertaken. |

Objective 7.7a Grassland restoration feasibility study.

Within 15 years, conduct habitat assessment to deter mine the feasibility of restoring up to 40 acres
of native grassland habitat for grassland-dependent birds and native plant species. Native grassland
habitat is characterized by the following attributes:

e Optimal patch size or contiguity with old field/old field border habitat is > 15 acres.

¢ A mosaic of vegetation heights between 6 and 36 inches.

e > 50% cover of native grass (e.g. Roemer’s fescue (Festuca idahoensis var. roemeri), red fescue
(Festuca rubra), prairie junegrass (Koeleria macrantha), slender hairgrass (Deschampsia
elongata), or California oatgrass (Danthonia californica), and native forbs (e.g. clover, western
bittercress (Cardamine occidentalis), and American vetch (Vicia americana), western wood
strawberry (Fragaria vesca), spring beauty (Claytonia), chickweed (Cerastium), California brome,
and blue wild rye.

e < 20% cover of invasive/undesirable nonnative grasses (e.g. reed-canarygrass), forbs (e.g., ox-eye
daisy, thistle and trefoil), and shrubs (e.g. blackberry).

Strategies Applied to Achieve Objective

Within 15 years, conduct habitat assessment to assess the feasibility of restoring up to 40 acres of native
grassland habitat for grassland-dependent birds and native plant species.

To prioritize areas for grassland restoration, conduct surveys and/or test plantings to identify areas with:

e Little goose use;

High use by ground nesting birds;

High potential for use by other native species;

Existing native plant community components;

Good potential and appropriate site conditions for establishment of native grasses and forbs;
Patch size large enough to benefit native ground nesting birds, with adequate adjacent dispersal
areas for young; and

o Inactive, formerly grazed or cultivated lands or areas no longer needed for crop production.

Rationale: Currently, approximately 400 acres of old fields (abandoned former pasture and agricultural
lands) on the refuge provide nesting habitat for grassland-dependent birds, and migration corridors and
thermal cover for amphibians and small mammals. However these fields are dominated by nonnative
grasses and forbs, and many are currently in rank, weedy condition with limited value to wildlife.
Approximately, 260 acres are suitable for restoration to riparian and other habitat types and are identified
as such. The remaining 140 acres of old fields could be restored to a native grassland community. Native
grasses and forbs will provide improved habitat for native wildlife. Restoration will involve mechanical
and chemical weed control, fall native grass drilling, and selective plantings of native forbs. However,
relatively little is known about native upland grassland communities on the refuge, and appropriate species
for restoration will need to be determined using existing reference sites in the region with similar soils,
hydrology, and climate, followed by test plantings of selected species and site monitoring to determine
efficacy of restoration and need for follow up treatments. The long-term feasibility of restoring “islands”
of native grassland within large tracts of nonnative pasture grasses should also be assessed. The needs of
high priority grassland wildlife species including nesting and/or wintering waterfowl, raptors, short-eared
owls, western meadowlarks, and savannah sparrows must also be carefully considered prior to initiating
restoration projects.
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Objective 7.7b Wet M eadow/Prairie Restoration Feasibility Study

Within 15 years, conduct a study to assess the feasbility of restoring a native wet meadow plant
community in areas dominated by reed canarygrass. Wet meadow is characterized by the following
attributes:

e Hydric soils.

o Flat or very gently sloping topography.

e > 50% cover of native grasses and forbs such as Columbia sedge, tufted hairgrass, camas, spike
bentgrass, dense sedge, California oatgrass, annual hairgrass, meadow barley, American
sloughgrass, one-sided sedge, Western mannagrass, spreading rush, wild barley, and buttercup.
< 5% cover of native shrubs (e.g., willow, and Douglas’ spirea).
< 20% cover of undesirable nonnative grasses (e.g. reed-canarygrass).
Water depths ranging from moist soil to 4 inches from December through at least March.

e No willows.
Strategies Applied to Achieve Objective
Compare the efficacy of techniques to control reed canarygrass (tillage and prolonged flooding, and
mowing combined with herbicide treatment).
Identify sites with good potential and appropriate site conditions for native plants by conducting test
plantings where reed canarygrass control has been achieved.
Use site monitoring and multiyear follow-up treatments in study areas.
To prioritize areas for wet meadow restoration, conduct surveys and/or test plantings to identify areas
with:

o High use by dusky Canada geese, or appropriate patch size and proximity to wetlands;

¢ High potential for use by other native species;

e Existing native plant community components;

e (ood potential and appropriate site conditions to contribute to native plant recovery.
Rationale: Wet meadow, or prairie, is a primary foraging habitat for dusky Canada geese. It also can
provide foraging areas for species such as American wigeon, sandhill cranes, and shorebirds; and nesting
areas for northern harrier and ducks. Wet meadows were once a common habitat type along the lower
Columbia River. Columbia sedge was probably the dominant species; however, today Columbia sedge
meadows are extremely rare, with only one high quality occurrence along the lower Columbia River
(Christy and Putera 1993). Other possible wet meadow species include tufted hairgrass, camas, spike
bentgrass, dense sedge, California oatgrass, annual hairgrass, meadow barley, American sloughgrass, one-
sided sedge, Western mannagrass, spreading rush, spikerush, sedges, wild barley, and buttercup (Campbell
2004; and Wilson et al. 1998).

Current wet meadows on the refuge, for example the Carty Unit’s Long Meadow, are overflow sites from
lakes or wetlands. These sites are dominated by reed canarygrass. It is desirable to reduce reed
canarygrass cover and increase cover of native grass and forb species. Converting reed canarygrass stands
into native plant communities is time and resource-intensive, requiring 2-3 years of initial treatments, and
continued monitoring and follow-up for up to 5-10 years to prevent reinfestation (Kilbride and Paveglio
1999; Paveglio and Kilbride 2000; and Tu 2004); also see recommendations in Campbell (2004) for
restoring native wet prairie. The most effective treatment strategy for controlling reed canarygrass in large
areas involves tillage and prolonged deep flooding, which is not practical in the refuge’s wet meadow
areas. Mowing combined with herbicide treatment is another option; however, multiple applications over
several years are likely required to achieve desired habitat conditions. A question remains whether native
plant species are in the seed bank, if not native species would need to be planted.

Native grassland plantings were attempted in Smith Lake Field (11.5 acres), 8 Spit Field (6.7 acres), and
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the far south end of Hundred Acre Field on Bachelor Island. Smith Lake Field was disked and planted to
natives in 2002. The native grasses did not persist, and the area was replanted in 2007 before the
experimental Nelson’s checkermallow planting. The native grass plantings on 8 Spit Field and the far
south end of Hundred Acre Field (approx 20 acres total) did not persist and have not been replanted. Long
Meadow on the Carty Unit (27.7 acres) is an area where restoration of native wet meadow or prairie could
be attempted. Because of the potentially high cost and labor intensive nature of wet meadow restoration, a
study to investigate the effectiveness of restoration techniques is recommended before any large scale
action is undertaken.

Objective 7.8 Monitor effectsof public use programson therefuge swildlife and habitat.

Periodically monitor and evaluate public use sites and programsto deter mineif objectives
are being met and theresourceisbeing degraded.
Strategies Applied to Achieve Objective

Monitor public use levels by activity on the refuge using established visitor counting techniques; prepare
seasonal activity estimates for visitors by type and location.

Monitor effects of visitor activities on wildlife and re-evaluate program every 5 years.

Monitor effects of hunting activities on distribution and habitat of cackling geese and dusky Canada
geese, and re-evaluate goose hunting program every 5 years.

Monitor effects of auto tour usage on distribution of sandhill cranes, dusky Canada geese, and other
waterfowl, and re-evaluate auto touring program every 5 years.

Conduct systematic monitoring of trail use to determine the amount of usage, trail condition, and the
effects of this use on wildlife and habitat.

Conduct systematic monitoring of free-roam hiking on the Carty Unit to determine amount of use and
effects on wildlife and habitat.

Further investigate wildlife disturbance effects with on-site studies. Develop protocol for monitoring
impacts to habitats at public use sites.

Rationale: A substantial body of scientific literature has documented the disturbance effects of human
activities, including recreational activities, on wildlife (Owens 1977; Boyle and Sampson 1985; Bartelt
1987; Cole and Knight 1990; Havera et al. 1992; Klein 1993; Klein et al. 1995; Knight and Cole 1995;
Gabrielsen and Smith 1995; Madsen 1995; Madsen and Fox 1995; Hamann et al. 1999; Pease et al. 2005;
and USGS 2006). The refuge is mandated by law to provide wildlife-dependent recreational
opportunities; however, these should not materially interfere with the refuge’s ability to manage for
purposes and trust species. Waterfowl, sandhill cranes, nesting bald eagles, and nesting great blue herons
are species of particular concern because they are especially sensitive to disturbance. Therefore, the
refuge must design public use programs and facilities based on the best available science on disturbance
effects, monitor changes in wildlife use patterns following changes to public use programs and facilities,
and make adjustments as necessary should disturbance reach unacceptable levels.
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2.5 Ridgefield Refuge Cultural Resour ces Goal and Objectives

2.5.1 Goal 1: The Refugewill protect and manage its cultural resources for
their educational, scientific, and cultural valuesfor the benefit of present and
future generations of Refuge usersand communities.

Objective 1.1 Inventory, evaluate, monitor, and protect the Refuge’s cultural resour ces.
Strategies Applied to Achieve Objective

Identify cultural resources that coincide with existing and planned roads, facilities, public uses areas,
habitat projects, and other undertakings in compliance with Section 106 of the National Historic
Preservation Act (NHPA). Evaluate threatened and impacted sites for eligibility to the National Register
of Historic Places (NRHP). Plan and implement activities to avoid or mitigate impacts to significant
cultural resources as necessary.

Evaluate and prioritize areas for shoreline protection. Stabilize cultural resources (as needed) along the
banks of Lake River or the Columbia River that are threatened by bank erosion.

Coordinate with the State Historic Preservation Offices (SHPO) and WDNR to protect cultural resources
below mean high tide along refuge shorelines.

Complete a comprehensive cultural survey of the refuge as called for in Section 110 of the NHPA, and
pull together all previous site surveys, work requests, and reports for easy access by managers.

Submit nomination to place the Cathlapotle village site on the National Register of Historic Places.
Cooperate with others to conduct archaeological investigations for the refuge, as appropriate.

Within one year of hiring, train refuge law enforcement officers in the enforcement of the Archaeological
Resources Protection Act (ARPA), Native American Graves Protection and Repatriation Act
(NAGPRA), and other State and Federal cultural resource regulations.

Conduct periodic visits to known archaeological and historic sites, and maintain written records and
photo documentation.

Bi-annually, provide all refuge staff with 2-4 hours of training on managing historic, archaeological, and
cultural resources.

Pursue funding and space to provide secure storage/curation on the refuge that meets Department of the
Interior (DOI) museum standards.

Review, and edit if necessary, brochures, flyers, the refuge website, and other outreach materials to
strengthen statements on cultural resources protection.

Rationale: The refuge contains several archeological sites including the Cathlapotle Village site which is
one of the few sites in the lower Columbia River that has not been lost to erosion, development, or looting
(Ames et al. 1999). This site is both regionally and nationally important and should be nominated for
inclusion in the NRHP. The refuge also contains a historic basalt quarry district which is on the NRHP.
Although further excavations for the purposes of archaeological study are not envisioned, excavations may
occur as needed, at new building sites or to protect cultural resources. All such activities will be
conducted in compliance with NHPA, NAGPRA, and other applicable federal laws and regulations.

Protection of cultural resources on the refuge from looting or shoreline erosion is also an issue of concern.
Bank stabilization was completed at the Wapato Portage site; however, anglers are causing damage to
riprap placed over the site. Erosion from boat wakes may threaten cultural resources at the refuge. The
refuge should explore the potential for shoreline bank stabilization and bioengineering at eroding shoreline
areas to protect cultural resources listed on or eligible for listing on the NRHP.
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In 1996, the refuge entered into a Memorandum of Understanding (MOA) with the ACHP and the SHPO
which stipulated that the artifacts from Cathlapotle could be housed in a facility on or close to the refuge
should such a facility become available. The refuge is currently in negotiations with FVNHP to accept the
Cathlapotle collection for curation. A stipulation of acceptance is that ownership of the collection will
transfer to FVNHP after five years if an acceptable facility has not been created at the refuge. The Tribes
want to be informed about the location of artifacts recovered from the refuge (for example if they are
loaned out for museum display or study.)

Objective 1.2 Coordinate and Consult with Tribes on Cultural Resour ces Protection.
Strategies Applied to Achieve Objective

In partnership with Tribes and the Regional Cultural Resources Team, establish "protocols for
consultation” to help managers meet NHPA and NAGPRA requirements including consultation,
identification, inventory, and evaluation of projects and sites.

Establish NAGPRA protocols and procedures for handling inadvertent discoveries of human remains,
burial objects, sacred objects, and objects of cultural patrimony.

Meet at least semiannually to discuss programs and projects with cultural resources staff from the
Cowlitz Indian Tribe; Chinook Indian Tribe; and Confederated Tribes of the Grand Ronde.

Coordinate with the Tribal cultural resources programs to identify and plan for protection of significant
sites.

Ensure that information generated from archaeological investigations is shared with Tribes.

Rationale: The Chinook Indian Tribe, Cowlitz Indian Tribe, Confederated Tribes of the Grand Ronde,
Shoalwater Bay Tribe, Confederated Tribes of the Warm Springs, and the Yakama Indian Nation have a
cultural interest in the refuge, either because the refuge lies on lands historically occupied by these Tribes,
or because these Tribes have descendants of families that once occupied the refuge. Issues of concern to
the Tribes include: Conduct of archaeological investigations, storage of artifacts recovered from the
refuge, cultural resource protection, repatriation of human remains and other objects of cultural patrimony,
and education and interpretation programs related to Tribal cultures. Although the refuge has had
consultations and meetings with Tribes in the past, it is important that communication and consultation
become more regular and systematic.

At this time, further excavations are not envisioned, except as needed at new building sites or to protect
cultural resources. However, the artifacts recovered from the Cathlapotle site continue to be the subject of
scientific investigations and are still yielding important information about the lifeways of the people who
lived at this site for the past 3,000 years.
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2.6 Ridgefield Refuge Public Use Goals and Objectives

2.6.1 Goal 1. Waterfowl huntersof all abilitieswill enjoy a quality, safe
hunting program that provides a variety of waterfowl hunting experiences,
promotes youth hunting, balances hunt program needswith other public use
program needs, and reduces impacts to nontar get species. Asa result of
participating in the waterfowl hunting program, hunterswill gain a better
appreciation of the refuge’s mission and its resour ce management.

Objective 1.1a Provide a quality, safe, waterfowl hunt program on 790 acr es of the refuge,
capable of supporting approximately 2,000 hunter visits per season, including youth hunts
and disabled hunters, and reducing conflicts between hunters, adjacent landowners, and
other user groups.

Objective 1.1b Increase opportunitiesfor duck huntersto hunt desirable waterfowl
species, for example, mallard, wigeon, and pintail.

Objective 1.1c Provide goose hunting opportunitieson 790 acres of the refuge while
reducing the disturbanceto, and rate of take of, dusky Canada geese.
Strategies Applied to Achieve Objective

Limit disturbance to dusky Canada geese in primary foraging habitat by maintaining existing total closure
to hunting in the Roth, Ridgeport Dairy, and Bachelor Island units (River ‘S’ Unit only open to waterfowl
hunting).

Allow both goose and duck hunting in south end of River ‘S” Unit (207 acres, blinds 17-19).

Only ducks, geese, and coots may be taken in accordance with Washington State bag and possession
limits. Hunters will check all harvested waterfowl prior to leaving the refuge.

Hunters will use existing open roads and parking areas to access hunting sites. Camping, overnight use,
and fires are prohibited.

Rehabilitate Teal Marsh and establish 1-2 new blinds on west side of River ‘S’ Unit to compensate for
loss of blind 4 to new bridge construction (see Objective 2.6).

Move hunter check station to visitor contact station; rehabilitate the old check station site and habitat to
offer greater flexibility in blind spacing and replacement.

Where feasible, use gradual floodup to create shallow-water areas on the River ‘S’ Unit to increase
habitat for desirable waterfowl species; as needed, move blinds or use mobile or alternate high and low
water blinds.

Every 2 years, reevaluate ADA access at existing hunt blinds; and upgrade where feasible. Additionally,
reevaluate the rate of occupancy and demand for accessible hunting blinds relative to number of blinds
reserved for hunters with disabilities.

Rationale 1.1a: The waterfowl hunting opportunities that are currently offered at the refuge are quite
popular and allow people of all abilities to enjoy hunting. Since 1965 the refuge’s waterfowl hunting
program has served an average of 44.7 hunters per hunt day. Over the last decade, the program serves
45.6 hunters per hunt day. By this measure, demand for waterfowl hunting on the refuge has remained
relatively constant since the refuge was established. The consistency of this data set counters Statewide
projections of declining numbers of waterfowl hunters. This suggests that hunters have moved to
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Ridgefield as hunting opportunities elsewhere have declined.

The hunting reservation system is an attractive feature of the refuge’s hunt program. This system
guarantees reservation holders with up to two guests, access to a hunt blind on the day of the reservation.
In addition, the reservation system provides hunters a better selection of blinds and avoids delays. The
reservation system is popular with hunters that want assurances they will have access to the blinds on a
specific day. The reservation system is currently attracting approximately 175 reservation requests per
hunting day. With 19 reservations generated per hunting day, an applicant to the reservation system has
about a 1 in 9 chance of being selected on a particular hunting day. It is currently difficult to quantify if
demand for the reservation system is increasing. The reservation application system changed three years
ago from one to three application periods per season, and from 10 to 30 maximum picks in the reservation
lottery. Therefore, long term direct trends in the reservation system are problematic. Since the new
reservation system was implemented, there has been an increase in applicants to the reservation system of
approximately 10% over three years. By this measure, the new application system is showing increased
interest by refuge waterfowl hunters.

When the refuge was established, it was assigned a purpose, to provide wintering habitat for dusky Canada
geese and other waterfowl. The importance of the refuge to dusky Canada geese was explicitly
recognized: “The dusky Canada goose has an extremely limited winter range, concentrated along the
Willamette and lower Columbia rivers. This subspecies is limited in numbers and requires protection and
habitat to insure its continued existence.” Today, the management of wintering dusky Canada geese and
their habitat continues to be the refuge’s priority. “Substantial public shooting” was also specifically
mentioned as a refuge purpose. Over the years the refuge has also maintained a quality public waterfowl
hunting season with approximately 1,760 hunt visits during a typical season. The refuge’s waterfowl hunt
program represents one of two public waterfow! hunt programs in Clark County. The refuge uses the only
public hunting advance reservation system in Washington, west of the Cascades. Comparing the refuge’s
average duck harvest from 2003 to 2007 (2,917 ducks) to the projected duck harvest for Clark County
(9,651 ducks) suggests that the refuge’s 790-acre hunt program harvests 30% of all ducks in the 656
square mile county. The refuge has established and continues to maintain a substantial public hunt
program within southwest Washington.

A major habitat concern is the loss of suitable habitat for ducks, geese, swans, cranes, and other purposes
species. As of the early 1990s over half of the historic riverine wetlands in the lower Columbia River had
been lost or substantially degraded as a result of flow regulation, diking, draining, filling, and dredging
(Christy and Putera 1993). An estimated 90% of tidally influenced freshwater wetlands in the lower
Columbia River region have been lost (Floberg et al. 2004). Losses within the lower Columbia River
below Portland, Oregon include 52,000 acres of wetland/marsh and 27,000 acres of forested wetland
habitat; these losses have significantly reduced the ecosystem’s ability to produce and sustain wildlife
resources (USACE 2008). Projected population growth over the next 20 years will add 500,000 people to
the Portland-Vancouver metropolitan area. During the life of the CCP, there will be a continuing trend of
loss, degradation, and fragmentation of wildlife habitat in the region. This loss will put greater pressure on
wetland obligate species, including swans, ducks, geese, herons, and sandhill cranes. Wildlife will place
higher demands on the remaining wetlands, as they congregate in greater densities in suitable habitat.

While the Refuge Improvement Act recognizes that wildlife-dependent recreation is an appropriate use of
Refuge System lands, the Act also mandates that the needs of wildlife come first on refuges. Opening
additional refuge wetland areas to any public use through this planning process would effectively reduce
the refuge’s value to wintering waterfowl, dusky Canada geese, and other purpose species. Due to current
and projected losses of waterfowl habitat in the area related to development and increasing demand for all
public uses, it is not feasible to significantly increase the number of acres hunted on the refuge. Safety and
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hunt quality concerns also limit the number of blinds in the existing area. For these reasons, significant
expansion of the size of the hunt area, or increasing the number of blinds within the existing hunt area, was
considered but dismissed.

It is our intent to maintain the current number of hunting blinds, thereby, not reducing overall hunter
opportunity. Under the CCP, the hunt area and number of blinds will remain the same as present. The
number of ADA accessible blinds (2) is reasonable and meets the current need. Additional ADA
accessible blinds or programmatic changes concerning access to blinds may be needed over the next 15
years to meet the needs of a growing and aging population.

Reducing User Group Conflicts: Since the refuge was established over 40 years ago, the local
population surrounding the refuge, and nonconsumptive uses of the refuge (wildlife observation and
photography) have increased significantly. This has led to conflicts between hunters, other user groups,
and neighboring landowners. During public scoping, many hunters complained that traffic on the auto tour
route decreases the quality of the hunting experience (desire for solitude free from outside distractions)
and causes birds to flare away from blinds. However, it has also been argued that auto tour traffic may
benefit hunters by keeping birds moving. Hunters have also complained about shot from other blinds
raining down on them. In the past, houseboat residents have complained about noise and pellet spray.
These conflicts have been resolved to some degree as the public use and hunt programs have evolved.
Blinds have been spaced to reduce pellet spray and where necessary, directional blinds have eliminated
house boat conflicts. Strategies under this objective will further address resolving those conflicts.

Two strategies to reduce hunter conflicts with nonconsumptive users were considered in the Draft
CCP/EA: reducing the length of the auto tour route during the hunt season; and closing the auto tour route
on hunt days, or during the entire hunt season. Alternative 4 of the Draft CCP/EA proposed closing the
south end of the auto tour route October 1-March 15. However, the primary rationale for this seasonal
closure, combined with moving the hunt area north, was to reduce disturbance to duskys and cranes in a
core use area. This strategy did not address user group conflicts because auto touring and hunting would
still be happening concurrently on most of the River ‘S” Unit. Closing the tour route during all or part of
the hunt season was considered in the Draft CCP/EA but dismissed from further consideration. This
strategy would have addressed hunter concerns, but would have had a very large impact on the majority of
visitors to the refuge, by severely limiting wildlife observation and photography opportunities during the
peak observation season.

Rationale 1.1b: Currently the refuge spends approximately $10,000 annually to operate electrical pumps
to fill and maintain wetland water levels within the waterfowl hunt area during the hunting season. Water
is pumped onto the managed wetlands in early fall (September). As winter rains add more water to these
wetlands, it is necessary to pump water off to avoid flooding refuge roads, and other infrastructure.
Because out-pumping generally cannot keep pace with inflow from rains, this pumping regime creates
relatively deep-water conditions for most of the fall through spring season. Water depth coupled with the
availability of vegetative food resources have created conditions within the hunt area that favor ducks deft
of gathering food from near the water’s surface (shovellers) and diving ducks (ring-necked ducks and
scaup). Currently, shovellers are the primary bird species harvested on the refuge (30%), whereas
statewide, shovellers comprise only 2-3% of hunter bags (USFWS 2005). When the refuge was
established, wigeon were the primary bird taken (40% of bags) with mallard and pintail coming in second.
Hunters have reported that water is too deep near the blinds, and have expressed a desire for habitat
management to create shallower water that enhances availability of food plants and attracts more desirable
species of dabblers. Hunting quality will likely improve because changes in wetland management (e.g.
rotation, gradual floodup, see Habitat Objective 3.1) could be expected to increase the proportion of
desirable species. Savings in pumping costs could be used to address other habitat management needs.
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Rationale 1.1c: Sanctuary Areafor Dusky Canada Geese and Other Waterfowl: The necessity for
sanctuary areas free from human disturbance has been noted in the Pacific Flyway Management Plan for
the Dusky Canada Goose (PFC 2008) and the Pacific Flyway Management Plan for the Cackling Canada
Goose (PFC 1999). Providing secure feeding and roosting habitat for duskys is the refuge’s top priority
since it was the primary establishing purpose for the refuge. “Substantial public shooting” is also
specifically mentioned in the refuge’s purpose, including “A portion of the area in line with management
findings, but not to exceed 40%, will be considered for waterfow! hunting in the future” (see Chapter 1).
When the refuge was established both wildlife and public use were addressed in the purpose statement.
Since the refuge’s establishment, hunting and other wildlife-dependent recreation have been identified as
priority public uses of Refuge System lands to receive enhanced consideration by the Refuge
Improvement Act. Should a conflict arise between a public use and biological purposes of the refuge, the
Refuge Improvement Act mandates that the needs of wildlife come first. Additional planning guidance
comes from the Dusky Canada Goose management plan, which proposes that the Service, WDFW, and
ODFW “Develop new public land management guidelines that result in increased goose food production
and reduced disturbance of geese during winter, especially for dusky geese.” With the increasing
population of southwest Washington and loss of waterfowl habitat, providing sanctuary areas for
waterfowl is more critical than ever.

Hunting can alter behavior (e.g., foraging time), population structure, and distribution patterns of wildlife
(Owens 1977; Raveling 1979; White-Robinson 1982; Thomas 1983; Bartelt 1987; Madsen 1985; and
Cole and Knight 1990). These impacts can be reduced by the presence of adjacent sanctuary areas closed
to public use. Sanctuaries or nonhunt areas have been identified as the most common solution to
disturbance problems caused from hunting (Havera et al. 1992). Currently, 4,458 acres on the refuge are
closed to waterfowl hunting. Monitoring has shown that geese relocate onto these sanctuary areas of the
refuge during the hunting season and most geese stay on the refuge during the hunt season rather than
relocate to other areas (Anderson 2001). They may also relocate to sanctuary areas on nearby refuges
and wildlife management areas. The Roth and Ridgeport Dairy units, in particular, are heavily utilized
by dusky Canada geese. Some pastures on Bachelor Island receive use by duskys. Some dusky use has
also been noted north of Rest Lake, on the River ‘S’ Unit outside the hunt area.

The Bachelor Island Unit is heavily utilized by cackling geese, disturbance to and take of cackling geese
is @ management concern. Recent concerns over declining numbers of cackling geese have made
providing sanctuary for this subspecies (in order to meet treaty obligations to Native Alaskans) a high
priority for flyway managers. For these reasons, the Service will maintain current sanctuary areas and
public use closures, and maintaining the hunt area and auto tour route in their current locations.

Reducing take of dusky Canada geese: In 8 of the past 15 seasons, goose hunting has been closed
early on the refuge because the dusky Canada goose quota was met. Duskys have been taken
disproportionately from blinds located on the south end of the River ‘S’ Unit (blinds 15 and 17-19).
From 1995 to 1999, four blinds in this area were closed to see if this was effective in reducing take of
duskys. While 2 out of 4 seasons had to be closed prematurely during this period, it took significantly
longer to meet the quota of 10 duskys (an average of 20 days, versus 13 days in the years when these
blinds were not closed.) On the other hand, blinds 17-19 are extremely productive and popular duck
blinds. For this reason, the Service will keep blinds 17-19 open for both goose and duck hunting, with
the expectation that goose hunting may be closed early in most years.

The State of Washington implemented additional techniques to reduce the take of dusky Canada geese.
Nearly a decade ago, all goose hunters in Goose Management Area 2 had their goose hunt authorization
revoked. All hunters interested in hunting geese in Management Area 2 in subsequent seasons had to
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retest into the program by showing aptitude in goose subspecies identification. This honed hunter
identification skills and purged intermittent hunters from the program with presumably less experience or
proficiency in subspecies recognition.

2.6.2 Goal 2. Viditorsof all abilities have the opportunity to participatein
safe, quality wildlife-dependent recreation programs, including wildlife
observation, photography, inter pretation, and fishing, consistent with the
needs of other public use programs, with limited wildlife disturbancein the
face of increasing Refuge visitation. These programswill focus on enhancing
public under standing and appreciation of wildlife and building support for
therefuge.

Objective 2.1 Providefacilitiesfor self-guided wildlife observation and photography

opportunitieson the River 'S and Carty Units, while limiting the impacts of noise and
human activity to sensitive species.
Limit disturbance to sensitive species (dusky Canada geesein primary foraging habitat, roosting
sandhill cranes, nesting bald eagles, and nesting great blue herons) asfollows:
¢ Roth, Ridgeport Dairy, and Bachelor Island Units: Maintain existing total closure to public use,
except for special guided tours.
e River ‘S’ Unit: Closed to walking October 1-April 30.

Strategies Applied to Achieve Objective
Evaluate the impacts, compliance and demand and determine the need to expand the photo blind
program.

Improve wetland conditions in the vicinity of the observation blind to improve photographic and wildlife
observation opportunities.

Where feasible, plant native trees and shrubs to create screening along trails and at observation points to
reduce disturbance to wildlife.

Require advance reservations for groups over 20 on the River ‘S’ Unit to avoid conflicts with other
groups and management activities.

Require advance reservations for groups requiring staff or volunteer assistance on the Carty Unit to avoid
conflicts with other groups and management activities.

Prohibit camping, overnight use, fires, and littering.

Prohibit collection of plants and animals unless a Special Use Permit is obtained from the refuge (except
for recreational fishing).

Provide signs, pamphlets, and verbal instructions from refuge staff and volunteers that promote
appropriate use of trails, blinds, and platforms to minimize wildlife and habitat disturbance. These
materials will clearly state pertinent refuge-specific regulations.

Rationale: Along with Sauvie Island, Jackson Bottoms, and the Sandy River Delta, the refuge is one of
the top birding spots in the Portland-Vancouver area. In public scoping there was a high demand for
increased opportunities to view and photograph wildlife on the refuge. Refuge records indicate that
currently 15% of refuge use is on the Carty Unit and 85% on the River ‘S’ Unit, mostly on the auto tour
route. Carefully planned, improved, and expanded wildlife viewing facilities will allow the refuge to
manage visitation to limit impacts to wildlife and habitats. Improvements to the Carty Unit (Objective
2.3) will help attract visitors, while reducing public use demands on and impacts to the River ‘S’ Unit.

The refuge supports large flocks of migrating or overwintering waterfowl and cranes, and breeding habitat
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for several groups of species, including colonial waterbirds, raptors, and waterfowl. The Roth and
Bachelor Island units contain important sandhill crane roosts, great blue heron nesting colonies, and bald
eagle nesting areas.

Sanctuary area and/or buffers from human activity were identified as a key ecological attribute supporting
the refuge’s wildlife communities. The necessity for sanctuary areas free from human disturbance have
been noted in the Pacific Flyway Management Plan for the Dusky Canada Goose (PFC 2008) and the
Pacific Flyway Management Plan for the Cackling Canada Goose (PFC 1999). Management
recommendations published by WDFW recommend a 1,640-foot buffer from construction activities for
sandhill crane roosts, a 2,620-foot buffer from new construction and increased traffic for crane feeding
areas, and an 820- to 985-foot buffer between the outer edge of great blue heron colonies and human
activity from nest initiation (February 15) through fledging (July 31) (WDFW 2004).

Recent literature on wildlife disturbance indicates that of public uses currently or formerly allowed on the
refuge, hunting, foot traffic, and bicycling have the greatest disturbance effects on waterfowl and
waterbirds. People walking or bicycling cause more ducks to fly than vehicular traffic does (Klein 1995;
and Pease et al. 2005). Distance from the activity is also a factor. (Flight response is of greatest interest
because it requires the highest energetic output for birds.) To date, public use on the Roth, Ridgeport
Dairy, and Bachelor Island units has been limited to a few guided birding tours annually. Reasons for
limiting public use include providing secure feeding and roosting habitat for dusky Canada geese, cackling
geese, and for subspecies of Canada geese named in the Canada Goose Depredation Plan (PFC 1998); and
limiting disturbance of roosting sandhill cranes, nesting great blue herons, and nesting bald eagles. Effects
of public use programs on wildlife and habitat should be monitored and programs adjusted, if needed (see
Inventory and Monitoring Objective 7.8).

Objective 2.2. Maintain a 4.0-mile year-round auto tour routethat providesvisitors

opportunitiesto view and photograph wildlife, and supports a maximum of 200 vehicleson
peak use days.
Strategies Applied to Achieve Objective

Auto tour route remains open year-round in current configuration, except a 0.3 mile section on the
southeast corner is cut off to reduce disturbance to geese and cranes using Swartz Pasture.

Should regular visitation to the auto tour route regularly exceed 200 vehicles per day, consider
alternatives to reduce congestion on the tour route (excluding special events, like BirdFest, that impose
anticipated and temporary visitation peaks). Strategies to reduce congestion may include buses, trams,
private vehicle reservations, or permits.

Construct pullouts or passing lanes a minimum of one every 0.5 mile so that vehicles can pass more
easily.

Pave or apply surface treatment to auto tour route using Refuge Roads funds to minimize summer dust
and annual maintenance, if daily average during peak season exceeds 150 cars per day.

Construct a maintenance lane between contact station and Roth Gate to allow refuge staff, cooperators,
and equipment to safely access the southern portions of the refuge.

Rationale: The looped configuration of the auto tour route, which opened in 1998, has proven to be
extremely popular with wildlife watchers and photographers. Refuge records indicate that currently, 85%
of refuge use is on the River ‘S’ Unit, mostly on the auto tour route. After the auto tour route was
established and foot traffic on the River ‘S’ Unit was limited to the nonwaterfowl season (May 1-
September 30) and on designated trails only (Kiwa Trail and auto tour route), visitors reported that they
saw more birds, and seemed more satisfied with the quality of wildlife viewing and photography
opportunities on the refuge. These observations are consistent with studies of wildlife disturbance that
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concluded that many species of waterfowl habituate to vehicle traffic compared with walking and
bicycling which cause more disturbance (Klein 1995; and Pease et al. 2005). Use by some wildlife
species has decreased in the auto tour route area, (e.g. sandhill cranes and dusky Canada geese), but it is
difficult to establish the cause of these declines. Data that show a direct link between the auto tour route
expansion and declines in wildlife use are lacking. Goose surveys before and after the tour route was
expanded to its current configuration do not show a clear trend. It is likely that a combination of factors
including cessation of grain planting in the area, changes in habitat, and establishment of the auto tour
route, contributed to declines in use by some wildlife species. Under the CCP, the Service will eliminate
a short portion of the tour route adjacent to Schwartz Field, which is frequently used by cranes and dusky
Canada geese. This will reduce the length of the tour route from 4.3 to 4.0 miles.

The advantages of the auto tour route are that it allows visitors of all abilities to observe wildlife and it is
also a convenient way for visitors with limited time or mobility impairments to observe wildlife. As noted
above, slow-moving vehicles cause fewer disturbances to wildlife than pedestrians or bicyclists, and
therefore, the auto tour offers visitors a high probability of seeing wildlife. The disadvantages are that
auto touring does not provide visitors with a direct, personal experience of nature and the solitude that
some prefer. Dust and exhaust emissions are environmental impacts of the auto tour route.

Hunters have complained that traffic on the auto tour route decreases the quality of the hunting experience.
Conversely, it has also been argued that auto tour traffic may benefit hunters by keeping birds moving.
Two strategies to reduce conflicts between hunters and users of the auto tour route were considered in the
Draft CCP/EA: reducing the length of the auto tour route during the hunt season (Alternative 4); and
closing the auto tour route on hunt days, or during the entire hunt season. Alternative 4 did not address
user group conflicts because auto touring and hunting would still be happening concurrently on most of
the River ‘S’ Unit. Closing the tour route during all or part of the hunt season would have addressed
hunter concerns, but would have had a very large impact on the majority of visitors to the refuge, by
severely limiting wildlife observation and photography opportunities during the peak observation season.
This strategy was considered but dismissed in the Draft CCP/EA. Due to the fact that the auto tour route
allows large numbers of visitors of all ages and abilities to observe and photograph wildlife, and the lack
of clear evidence that the auto tour route has reduced wildlife use of the area, the auto tour route will
remain in its current location and be open year-round, except for a eliminating the portion adjacent to
Schwartz Field.

Traffic on the auto tour route has been increasing and is expected to continue to increase over the next 15
years (see Chapter 5). Heavy traffic on the auto tour route is already a problem on holidays and on
weekends during peak waterfowl use times, and is likely to increase to the point where a quality wildlife
viewing experience can no longer be provided. In the future there are likely to be increasing conflicts
between wildlife watchers and photographers vying for the best viewing sites on the auto tour route. The
strategies above propose ways to limit auto tour traffic once it reaches unacceptable levels. Unacceptable
levels are based on current peak use days associated with special events or attractions. In addition,
wildlife use of the area will be monitored and the program re-evaluated as needed (see Inventory and
Monitoring Objective 7.8).
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Objective 2.3. Provide 6.9 miles of seasonal pedestrian access on refugetrailsand roads

and 2 miles of year-round pedestrian access on refugetrails.

Enhance and improve wildlife viewing, inter pretation, trails, and facilitiesat the Carty and River
‘S units.

Strategies Applied to Achieve Objective

Add a 1.5-mile (out and back) dike-top walking trail on north end of River ‘S’ Unit, open between May 1
and September 30.

Construct elevated wildlife viewing platform/observation deck near the end of the new1.5-mile dike-top
trail offering views of Bachelor Island Slough and remote views of Bachelor Island, River ‘S’ Point, and
River ‘S’ Unit.

Partner with City/County to connect the Carty Unit to the City of Ridgefield via a trail being developed.
Improve existing spur trail from Gee Creek to the Carty Unit for school groups walking to the refuge.

Continue to allow free-roam walking on the Carty Unit. If the number of annual visitors to the Carty Unit
exceeds 40,000, or if resource degradation warrants, limit use through seasonal closures or a quota/permit
system (also see Objective 7.8, Monitoring)

Work with the City of Ridgefield, Clark County, and other partners to examine linkages between regional
trails and refuge trails, when and where they are compatible with refuge purposes.

Seek joint funding for trail and facility construction.

Improve the service road around the Plankhouse over Gee Creek to facilitate all season passage to Carty
Field. Pending development of the Port of Ridgefield property, a trailhead could be developed at the Port
of Ridgefield’s waterfront, and connected back to town via a 1.5-mile developed refuge trail. Given the
elevation of this trail, strategies may include board walks and elevated wetland crossings.

Rationale: Currently, most public use at the refuge is focused on the Carty and River S’ units. (A
limited number of guided tours are conducted on the Roth and Bachelor Island Units but no public use
facilities have been developed on these units.) During public scoping there were many requests to allow
self-guided access into areas that are currently seasonally or permanently closed to public use. After
careful consideration, the planning team has recommended that new facilities—hew or improved hiking
trails and overlooks—should be confined to the existing public use footprint, in order to preserve existing
sanctuary areas. However, guided tours of these areas are proposed (see Objective 2.4). A proposal to
build trails and viewing platforms in the Roth and Ridgeport Dairy units was considered but not proposed
due to impacts to sensitive species. Linkages to trails south of the refuge will be best accomplished
through a cooperative effort to build a trail and overlook on nonrefuge land to the east of Lake River. A
variety of tools to prevent trespass into closed areas and disturbance to wildlife will be used, including
seasonal closures, design and placement of trails and access points, and public education efforts.

The current Oaks to Wetlands Trail on the Carty Unit provides a relatively flat two-mile nature walk
through native oak and mixed woodland habitats, and along the shores of several wetlands. However, the
trail could be improved with certain modifications. Most pressing is the replacement of an outdated
pedestrian bridge with a bridge that is accessible to all users. This was considered in a separate EA due to
funding timelines (see Chapter 1). More of the Oaks to Wetlands Trail could be made accessible, and a
section of all-weather trail created between Middle and Carty Lake. The CCP proposes improving
accessibility of trails within 1/8 mile of the Plankhouse.

Users also requested enhancement of viewing areas along the south side of the slough, which can be
provided by opening the dense vegetation along the shoreline area. There is an intriguing potential
opportunity to connect the Oaks to Wetlands Trail directly to the City of Ridgefield via the Gee Creek
spur trail. The trail will facilitate safe pedestrian visits and local school educational visits to the Carty
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Unit from town. The refuge, along with the City of Ridgefield and partners, will need to develop bridge
and trail accommodations across Gee Creek. Access will also allow bicycle access to the proposed
nature center and Carty footbridge. Bicycle access will be limited to the Carty administrative site.

The Carty Unit also provides free-roam walking opportunities year-round. Although much public use on
the refuge is structured through facility or program design, some visitors desire a more unstructured
experience where they can explore the refuge alone or in small groups. They desire an immersion
experience in undeveloped or very lightly developed areas where they can experience solitude, and
explore the wildlife and habitats of the refuge with a minimum of distractions from modern life and other
user groups. At the present time, the Carty Unit provides this experience since there are some portions of
this unit where very few people go. However, given increasing visitation and development surrounding
the refuge, there is a question as to whether the refuge can realistically continue to provide these
opportunities in the future, while preserving the sanctuary areas necessary to meet wildlife and habitat
goals and objectives. Monitoring of visitation, wildlife and habitat will be necessary to ensure that this
use continues to be compatible with the needs of wildlife (see Inventory and Monitoring Goal 7.8).

The River ‘S’ Unit provides excellent viewing of large concentrations of waterfowl in the fall and winter
from the auto tour route, as well as waterfowl hunting opportunities. A 1.1-mile seasonal walking trail
(Kiwa Trail, open May 1-September 30) is also provided on the River ‘S’ Unit. Walking is allowed on the
4.3-mile auto tour route between May 1 and September 30, however, relatively few people use this
opportunity due to the presence of cars on the route. A proposed 1.5-mile dike-top walking trail on the
north end of the River ‘S’ Unit (Alts 2, 3, and 4) will provide scenic views of the refuge and adjoining
waterways while safely removing hikers from the auto tour route.

The refuge will work with Clark County and other partners to plan linkages between local trail systems
and refuge trails, when and where they are compatible with refuge purposes. Currently, proposed trails
with potential linkages include the Lewis and Clark Greenway Trail, a Vancouver to Ridgefield walking
trail (Vancouver-Clark Parks and Recreation 2006), and a Waterfront Trail at the proposed Miller’s
Landing development at the site of the old Pacific Wood Treatment plant adjacent to the refuge’s Carty
Unit (Port of Ridgefield 2008). The City of Ridgefield has long-term plans to create a passive trail
system along Gee Creek. With several new subdivisions being planned adjacent to Gee Creek, this trail
system could greatly increase visitation to the Carty Unit.

There is also an increasingly popular canoeing and kayaking route along the refuge’s shoreline and
around Bachelor Island via Bachelor Island Slough. Although the refuge has no jurisdiction over these
waters, undertaking cooperative efforts to define and advertise a canoe/kayak trail along the refuge
shoreline will expand visitor awareness of safe boating opportunities, enhance users’ ability to view and
enjoy riparian and aquatic birds and other wildlife, and promote good wildlife viewing ethics.

Objective 2.4. Conduct up to 25 volunteer-guided wildlife tours annually, to provide
visitorswith access to areas of therefuge that are otherwise closed to protect sensitive

species. Tourswill focus on expanding visitors awar eness of the flora and fauna of
riparian, grassland, wetland, and oak woodland habitats.

Tours will focus on expanding visitors’” awareness of the flora and fauna of riparian, grassland, wetland,
and oak woodland habitats.

Strategies Applied to Achieve Objective

Develop standards and requirements for volunteer guides or the Friends group’s Naturalist Corps to
conduct guided walks.

Authorize non-Service organizations (Vancouver and Portland Audubon, and Friends Groups) to lead
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guided wildlife observation and photography on designated refuge areas.

Develop periodic programs of scheduled tours focusing on areas and times not currently open to the
public, or tours to unique resource areas. Tours will be led by refuge staff, qualified volunteers, and/or
designated content specialists. Tours may include full moon hikes, night tours for bats/owls, and bird call
tours for visually impaired refuge visitors.

Expand current programming for guided natural history hikes, refuge history hikes, and spring/fall guided
birding hikes. These hikes will be conducted by qualified personnel/volunteers and will be open to all
public at no cost beyond the entrance fee.

Rationale: There is considerable demand from birdwatchers to be able to view wildlife on the Roth,
Ridgeport Dairy, and Bachelor Island units. Due to the presence of sensitive species and biological
resources, guided/structured wildlife observation and photography opportunities will be emphasized on
the Bachelor Island, Roth, and Ridgeport Dairy units. Disturbance to sensitive wildlife species will be
limited by providing reasonable buffers between the visiting public and heron and egret colonies, bald
eagle nests, crane roosting areas, and areas used by dusky Canada geese and other waterfowl. Refuge
management will approve special guided tours considering season, resource impacts, disturbance
potential, timing, group size, and frequency of tours. Tours will be guided by refuge staff or authorized
representatives that are cognizant of resource concerns and will work to minimize the impacts of each
specific tour.

As visitation continues to increase, the refuge needs to consider moving toward the concept of controlled
or structured visitation. Structured opportunities will allow the refuge to manage visitation more
effectively to limit impacts to wildlife and habitats, and to limit conflicts between user groups. The
refuge may need to limit the amount of self-guided, unstructured use, and focus resources on developing
guided/structured activities. In fact, changing the focus to guided activities will allow the refuge to offer
new opportunities in the future, for example allowing public access to trails or viewing areas currently
closed.

Objective 2.5 Improve visitor contact and orientation facilities, signage, and inter pretation

welcoming and orienting visitorsto the refuge.

Strategies Applied to Achieve Objective

Construct a new administrative site, including staff offices and a nature center with environmental
education classrooms on the Carty Unit (covered under separate EA, see Rationale). (Also see
Environmental Education Objective 5.3.)

Co-locate the existing visitor contact station on the River ‘S’ Unit with the hunter check station (see
Objective 1).

With assistance from the Friends group, staff visitor contact stations with volunteers, ensuring that the
stations are open consistently, on weekends and during peak public visitation times. Develop a training
program and Standard Operating Procedures for volunteers staffing contact stations.

Maintain up to date signage and information brochures with current public use regulations.

Develop an interpretive plan to guide exhibit themes, including interpretive exhibits and associated media
at visitor contact points, observation viewpoints, and/or along trails, that increase awareness of the lower
Columbia River ecosystem, the wildlife and habitats of the refuge, and instill a sense of stewardship and
environmental ethics.

Develop interpretive and orientation exhibits for visitor contact station and kiosks at the River ‘S’
entrance located at the Oaks to Wetlands Trail head, to orient visitors to the Refuge System, the refuge’s
recreational opportunities, and wildlife viewing tips/ethics.

Chapter 2. Management Direction 2-75



Ridgefield National Wildlife Refuge Comprehensive Conservation Plan

Rationale: Staffed visitor contact stations will provide improved service to refuge visitors by providing
easily accessible locations where they can purchase annual passes and obtain information. These facilities
also increase program visibility, and promote visitor compliance with refuge regulations. By creating a
focal point for visitors, these facilities assist refuge staff in gaining a better understanding of visitors, and
their use needs and patterns. Because of visitor use patterns and access issues, it is envisioned that staffed
visitor contact stations will be needed at both the River ‘S’ Unit (where there is a small contact station
currently) and the Carty Unit. Most refuge visitors access the refuge via the River ‘S’ Unit. Collocating
the visitor contact station and the hunter check station on the River ‘S’ Unit will reduce the public use
footprint by reducing duplication of parking, restrooms, utilities, and structures. Classes participating in
EE programs, visitors to the Cathlapotle Plankhouse, and most hikers access the refuge via the Carty Unit.
Visitor and EE facilities are also needed on this unit.

In 2009 the refuge received funding for planning a new administrative site, which includes staff offices, a
nature center with environmental education classrooms, and a new ADA accessible footbridge to the Carty
Unit, to replace the existing bridge which does not meet ADA standards. Due to funding timelines, a
separate EA was prepared that included an analysis of site alternatives. The Preferred Alternative under
the EA was to construct these facilities on the Carty Unit near the existing office. A Finding of No
Significant Impact was issued on April 29, 2010.

Objective 2.6 Improve public facilities

Improvevisitor infrastructureto enhance safety, sanitation, comfort, and access for thevisiting
public, including visitors with disabilities.

Strategies Applied to Achieve Objective
Within the lifetime of the CCP, develop new vehicular access to the River ‘S’ Unit from the Port of
Ridgefield property, including a 2-lane bridge to eliminate the in-grade railroad crossing, and a new 1-
mile entrance road. (See Transportation Access Study, Appendix L.)
Within 5 years, replace current footbridge to the Carty Unit with a fully accessible bridge for pedestrians
(covered under separate EA, see Rationale). (Bridge should be accessible to small emergency vehicle or
ATVs)

Within 10 years, create walking and limited (emergency) vehicle access to the Carty Unit from the Port
site, with a small bridge over Gee Creek.

Construct 700-foot accessible trail from the Carty Unit bridge to the Plankhouse.

Upgrade the trail surfaces of the first loop of the Oak to Wetlands Trail beyond the Plankhouse
(approximately 2,500 feet) to allow a portion of this trail to be ADA accessible (may be compacted
gravel, hardened surface, boardwalk, or a combination thereof). Establish appropriate resting areas,
bump-outs, and/or trail widths as dictated by ADA standards. Seek funding through National Recreation
Trails program.

Construct secure bicycle parking areas at refuge entrances. (Bicycle access will be limited to
administrative sites.)

Work with Clark County and other partners to address access issues along Lower River Road.

Improve and pave parking lots as needed using Refuge Roads funding.

Address the need for a restroom near Kiwa Trail by constructing a trail between the observation blind
restroom and Kiwa Trail parking lot.

Add benches on the Kiwa and Oaks to Wetlands trails, at a minimum one bench for every 1,000 feet of
trail.

Review and modify public use and recreation related facilities, interpretive materials, and programs, to be
accessible to and usable by persons with disabilities.
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Rationale: Universal safe access is important to the refuge and its programs. The refuge faces several
access issues related to its aging infrastructure and the lack of funding for major upgrades to existing
facilities. Visitors to the River ‘S’ Unit currently drive along an access road that is not owned by the
refuge. Rather, the refuge holds an easement for using the road. The road is flanked by steep slopes
subject to slides and slumps. During the winter of 1996, a slide blocked the road and trees fell on refuge
equipment working to clear the debris. This event underscores the potential of this access point (in its
current condition) to fail, trap visitors, preclude access to the refuge, and potentially risk the safety of
visitors and staff. Currently, this road also requires an at-grade railroad crossing. Demand is increasing
for high-speed rail traffic from Portland to Seattle along this railroad track. While the crossing is regulated
by warning lights and crossing arms, train speeds and train volume along this track is anticipated to
increase, creating delays and safety concerns for visitors to the refuge. Lastly, the current access road
connects to the River ‘S’ Unit by a 40-year-old wooden bridge. In November 2008, the bridge required
major repairs to sufficiently ensure public safety and to increase its capacity to support refuge equipment,
delivery trucks, equipment associated with refuge haying/grazing practices, and school bus crossings. In
April 2009, the bridge was again closed to make safety improvements to guardrails.

A transportation access study was completed by Federal Highways in 2009 evaluating access alternatives
to the refuge (see Appendix L). This study examined the feasibility of different access alternatives and
identified alternatives that conflicted with safety, resource protection, and management needs. Using this
study, the planning team brought three access alternatives forward. The access alternatives presented here
include a new bridge to the north of the current location from the Port of Ridgefield.

Another major access concern for the refuge is foot access to the Carty Unit. Visitors currently access the
Carty Unit via a foot bridge that was constructed in 1981. The bridge is aging, and was not built to meet
today’s accessibility standards. The grade of the bridge makes footing difficult during wet or inclement
weather. Currently, ADA access to the Carty Unit is achieved by allowing visitors to drive to the unit via
a service road, which has an in-grade railroad crossing. As noted above, the refuge has concerns with
continuing to use in-grade crossings. Due to funding timelines, the planning and site design of a new
footbridge was considered in a separate EA, and a FONSI was issued on April 29, 2010 (see Chapter 1).

Objective 2.7 Maintain accessto fishing opportunities at therefuge.

Strategies Applied to Achieve Objective

Allow fishing during the State season, daylight hours only, within the Carty Unit, a portion of the River
‘S’ Unit adjacent to the north side of the Lake River bridge, and on the bridge once it is closed to vehicle
traffic and modified into a fishing pier.

Convert existing bridge to River ‘S’ Unit into a pier after the new 2-lane bridge is constructed and the
existing bridge is closed to vehicle traffic.

Provide walk-in access to fishing opportunities. Anglers must park in designated parking areas and walk
to fishing areas.

Convert the existing bridge to River ‘S’ Unit into a pier after the new 2-lane bridge is constructed, and
the existing bridge is closed to vehicle traffic.

Explore ADA accessible fishing opportunities.
Create a Web page mapping fishing opportunities at refuge locations.

Pursue cooperative efforts to develop a fishing area in conjunction with the Port of Ridgefield site
development.

Continue to define and map fishing locations. Develop tear sheets for the public, including information
such as parking, roads, local boat launches, and ADA accessibility. Seek partnerships with State and
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private groups for funding and publication.

All persons fishing shall be required to have a valid State license and follow applicable refuge and
Washington State regulations.

Law enforcement patrols will be conducted on a regular basis to assure compliance with State and refuge
regulations.

Rationale: Currently the refuge provides limited fishing opportunities on Lake River. Because the refuge
has relatively limited potential to provide unique fishing opportunities, and because good fishing
opportunities exist on nearby public lands and waters, fishing will receive less emphasis than other
wildlife-dependent public uses on the refuge. Anglers on the banks of the Carty Unit have left trash and
damaged rip-rap protecting the Wapato Portage site. Enhancing communications with the fishing
population will provide an opportunity to inform these users about the refuge and Refuge System, and to
create greater awareness of good fishing practices.

Objective 2.8 Reduceillegal activities (trespassinto closed areas, vandalism, trash

dumping).
Strategies Applied to Achieve Objective

Close unauthorized routes and access points. Sign authorized entrance point(s) as is appropriate for a
national wildlife refuge.

Increase law enforcement, signing, and education, to cut down on illegal activity, especially dumping.

Increase both law enforcement patrols and regular (scheduled) staff presence on the site by all refuge
staff and/or volunteers.

Use increased patrols, brochures, leaflets, signing, and news releases to educate refuge users and deter
illegal public uses.

Rationale: Problems with illegal trespass and shooting, trash dumping, and vandalism to refuge and
visitor property appear to be increasing. Zone Officers assigned to multiple refuges and large geographic
regions work to enforce special refuge regulations, protect resources, and maintain public safety.
However, with the loss of law enforcement officers stationed on the refuge, there has been a reduction of
field patrols and officer presence.

State Route 501 (SR 501) on the south end of the refuge has been a popular site for bird watching. The
road is currently eroding and has been closed and fenced off since 2005 to protect visitors and prevent
entry into closed areas of the refuge. However, pedestrians and bicyclists routinely trespass into refuge
fields to get around fences and eroded areas, and continue down the closed portion of SR-501. At the last
turn-around at the refuge’s boundary gate, some pedestrians and bicyclists are ignoring boundary signage
and gates, and trespass along service roads into the Ridgeport Dairy and Roth units. This isolated “dead
end” road has also attracted a variety of illegal uses, including shooting and trash dumping.

Trespass by boaters does not appear to be a major problem at this time, although anglers on the banks of
the Carty Unit have left trash and caused damage to rip-rap protecting Wapato Portage. Bachelor Slough
is not passable in most water levels and is signed as a closed area to hunting. However, it is possible that
motorboats may be able to pass at high tide and during high run-off.

The sand bar on the southwest perimeter of Bachelor Island is owned by Washington DNR. There is
considerable beach use by campers and picnickers on summer weekends and by hunters in the fall and
winter. Much trash is left by visitors. This beach is probably a source of trespass problems on the
refuge. The bald eagles that nest on Turtle Lake appear to be reacting to people using this beach by
repeatedly moving their nests over the past 5 years.
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Eliminating illegal uses, defining access routes, and permanently closing informal access routes into
closed areas of the refuge, will be necessary to protect sensitive wildlife resources.

2.6.3 Goal 3: Therefuge'scultural resourcesand the Cathlapotle Plankhouse
will be inter preted to enlighten visitor sabout the refuge’ s unique natural and
cultural history. Through accurate inter pretive and educational
opportunities, visitorswill gain an under standing and appreciation of the
refuge’ snatural and cultural heritage.

Objective 3.1 Increase public awareness and appreciation of therefuge’ s historic,

ar chaeological, and cultural resources.

Strategies Applied to Achieve Objective

Conduct regular communications with the public through lectures and publications about the refuges
archaeological discoveries and research.

Where feasible and appropriate, produce exhibits (permanent, temporary or traveling) incorporating
artifacts found on the refuge, or replica artifacts.

Continue the partnership with the Friend’s Plankhouse Committee to share information about the refuge’s
archaeological discoveries with area students and community members, through annual outreach events,
educational resource Kits, and other public outreach products such as CDs, DVDs, and pamphlets.

Partner with Tribes, historical societies, and interested groups to impart the history and interpret the
cultural resources of the refuge. Prepare media (pamphlets, exhibits, and multimedia productions)
describing the history of American Indians and early settlers in this area, with emphasis on the fish and
wildlife resources and their historic uses.

Pursue partnerships with Tribes, local and regional historical museums and organizations, and other
Federal agencies to achieve this objective and associated strategies.

Rationale: The refuge preserves a 3,000-year history of human occupation, trade, and commerce, and
the interaction between people and their environment (Ames et al. 1999). As a result of sharing
information about the refuge’s unique and irreplaceable cultural resources, the public will develop an
understanding of the importance of these cultural resources and play a role in protecting those resources
for future generations.

Objective 3.2 Partner with Tribes, friends groups, and volunteersto provide cultural

resour ces inter pretation and education programs and exhibitsfor both Tribal members
and the general public.

Strategies Applied to Achieve Objective

Hire a full time coordinator to conduct programs and oversee maintenance and operations of the
Cathlapotle Plankhouse. Explore grants and/or partnerships to create an endowment, to fund the
Plankhouse Coordinator and other positions.

With assistance from the Friend’s Plankhouse Committee, develop an interior interpretive plan for the
Plankhouse, including a list of interpretive themes, a prioritized list of replica artifacts needed to furnish
the Plankhouse, and detailed plans to protect exhibitory from the climate and secure items from theft.
Work with partners to hold at least 2 cultural events for the public annually at the Plankhouse that
provide authentic experiences delivered by American Indians exercising and demonstrating their culture.
Pursue funding for honoraria to support speakers, performers, artisans, and workshop leaders.

Partner with Tribes to develop quality/authenticity standards (i.e. approved samples) for artifact
replications used in the Plankhouse.
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Work with appropriate artisans to fabricate topical artifact replicas of high quality and accuracy for use in
the Plankhouse.

Partner with Tribes to conduct artifact replication workshops. Workshop products that meet
quality/authenticity standards may become part of the Plankhouse education collection, used to furnish
and interpret the Plankhouse.

Work with all Tribes with cultural interests in the region to develop interpretive exhibits on the Carty
Unit that increase awareness of the history and cultural resources of the refuge, and interactions between
wildlife and people over time.

Rationale: The Portland/VVancouver metro area does not have a historical venue that focuses on local
native lifeways of the Columbia River. The Cathlapotle Plankhouse could help fill that gap.

The Chinook Tribe has been a partner in the design, construction, and interpretation of the Plankhouse
and has a deep interest in and connection with the Cathlapotle Village site. Therefore, it is appropriate
that the Chinook Tribe and the refuge maintain a cooperative partnership to maintain the cultural
integrity, vision, and interpretation of the Plankhouse. Other tribes also have a cultural interest in the
region (such as the Cowlitz Tribe and the Confederated Tribes of the Grand Ronde) and should also be
included in developing and implementing interpretive programs and exhibits as they pertain to their
heritage. All existing MOUs will be honored in developing cultural presentations.

The Plankhouse is already nationally recognized for its quality, its artistic merit, and its potential for
heritage tourism and education. The refuge shall continue to ensure that interpretive products and
programs delivered at the Plankhouse continue to meet established high standards of quality and
accuracy. Currently, the scarcity of trained artisans who can produce high quality artifact replicas has
been an obstacle to furnishing the Plankhouse. Strategies that will allow the refuge to acquire these
furnishings are suggested here.

Objective 3.3 Integrate the Plankhouse into the refuge sinter pretation and environmental

education programs.

Integrate the Plankhouse into the refuge’ sinter pretation and environmental education programs
by developing programsthat deliver wildlife and habitat messages through the lens of cultural
resour ces. Through participation in this program, visitors can learn about the links between cultures and
the natural resources they depend upon, and develop a lasting bond with the refuge.

Strategies Applied to Achieve Objective

Establish a fulltime position to develop and implement an environmental and cultural education program,
including teacher training, classroom materials, and site visits. Explore grants and/or partnerships to fund
this position.

Utilize volunteers to deliver environmental interpretation and education programs at the Cathlapotle
Plankhouse. Within 7 years, have the Plankhouse staffed by volunteers and grant-funded staff, at a
minimum of 4 hours per day on weekends from spring through fall, and as needed for environmental
education groups.

Work with partners to incorporate environmental education into educational programs and special events
held at the Plankhouse.

Develop approved interpretive and educational scripts to ensure the consistency and accuracy of
messages conveyed to the public.

Develop volunteer training; conduct at least two volunteer training workshops annually.

Conduct at least 2 summer gathering workshops for plants traditionally used for food, shelter, and tools.
Integrate messages about wildlife, habitat protection, and conservation into these workshops.

Rationale: From its inception, the Plankhouse was envisioned to serve as a venue where visitors could
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discover the refuge’s natural and cultural heritage. Therefore, one appropriate use of the Plankhouse is as
a venue to educate visitors about the natural history of the refuge (wildlife and habitat, habitat
management and change over time) and to explore natural themes through the lens of native
cultures—how people used and interacted with the local environment. The Plankhouse provides a unique
and evocative place to convey these messages. As with cultural programs, all existing MOUs with Tribes
will be honored in developing these presentations.

Given staff and budget limitations, implementing the strategies listed above will be contingent upon
having a full-time Plankhouse coordinator. In addition to the Plankhouse Coordinator, a committed corps
of volunteers and an active Friends Group will be needed to effectively implement this objective.
Education programs at the Plankhouse should be run by trained educators funded through an endowment.
Other potential sources for staffing and volunteers to conduct cultural resources education programs
include AmeriCorps students; university or MA thesis candidates; or the Center for Columbia River
History.

2.6.4 Goal 4. Through Refuge outreach effortslocal residentswill havethe
opportunity to gain an under standing of and appreciation for therefuge and
Refuge System mission.

Objective 4.1 Conduct Public Outreach.

Provide at least 20 outreach programs annually to inform the public about the refuge and help
them understand the differences between national wildlife refuges and other public lands, and their
respective missions. Engage all staff in face-to-face outr each events/opportunities; talks or briefings
with focus audiences annually.

Strategies Applied to Achieve Objective

Designate focus audiences, including adjacent landowners, watershed interests, community political,
economic and social leaders, members of local conservation organizations, and interest groups.

Develop outreach themes focusing on the wildlife, habitat, and conservation needs of the lower Columbia
River ecosystem; the mission of the Refuge System and how it differs from that of other public lands;
practical conservation advice and tips; and how to become involved in conservation efforts both on and
off the refuge.

Develop portable outreach presentation kit.

Develop outreach materials (website) showing local canoeing and kayaking opportunities.

Hire part-time outreach specialist or contractor to perform the above tasks. Pursue a grant to fund this
position.

Work with the Friends Group to create a volunteer speakers bureau that would give presentations to
groups on behalf of the refuge.

Maintain a refuge presence at community events that have high potential to deliver refuge messages to
key audiences. Staff a booth at a minimum of 3 events annually. Where possible, coordinate with friends
groups, other natural resource agencies, and Service offices to ensure coverage at key events. The refuge
has participated in BirdFest, Ridgefield’s 4th of July celebration, the Clark County Fair, Ideas Fair,
Wapato Days, Sturgeon Festival, Earth Day, Heritage Days, and Ridgefield Night Out.

Develop a welcome package for new residents inviting them to the refuge, explaining the refuge’s role
and mission, and articulating public use opportunities on the refuge.

Update and maintain the refuge’s web page.
Update and maintain refuge brochures.
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Rationale: The area surrounding the refuge is becoming increasingly developed; as a result the refuge
has many new neighbors who may have little knowledge of the Refuge System or the differences
between refuges and local parks. Outreach is needed to this new and growing audience. Outreach
programs are an effective tool in educating the public about how refuges enhance natural resources,
improve water quality, and provide educational and economic benefits to communities. When the public
knows and understands these qualities, they are more likely to support the refuge. Outreach will also
improve visitors’ awareness of regulations and policies, and the reasons for them (i.e. closed/sanctuary
areas; why certain activities are not allowed on refuges) and hopefully, reduce law enforcement
violations on the refuge.

Objective4.2 Continuerecruiting, training, retaining, and utilizing volunteersfor support of

refuge programs and activities.

Build volunteer participation so that within 7 years, the number of active and engaged volunteers
that regularly participate in refuge programsand projects on arecurring basis exceeds 150
annually.

Strategies Applied to Achieve Objective
Work with the Friends Groups to pursue funding for a full time position to coordinate volunteers, create
work plans for volunteers, and develop training and certification. Consider hiring through the Americorps
program. (Note: If this is achieved the refuge can support a larger volunteer program.)

Continue to work with the Friends group to provide volunteer coordination.
Hold at least 12 annual community work days for habitat improvement/restoration projects per year.

Effectively utilize volunteers to maintain and improve trails. Continue volunteer programs with partners
to work on at least 2 trails per year.

Create and promote opportunities for advanced/master hunters to donate conservation hours.

In conjunction with the Friends Groups, develop 5 long-term volunteer restoration/habitat projects that
support refuge needs. Projects will be led by Friends organizations and entirely dependent upon
volunteers in all phases (planning, funding, implementation, maintenance, monitoring, and evaluation).

Train a project leader volunteer via the Friends Groups to coordinate and manage the refuge’s purple
martin and duck box nesting programs.

Rationale: Currently, more than 500 volunteers participate in refuge programs, or assist with habitat
projects such as tree plantings or invasive species control activities annually. However, most of these
volunteers participate on a one time basis. The number of volunteers that participate on a recurring basis
is estimated at 100. These repeat volunteers have an excellent knowledge of the refuge and its resources,
and often add value to the programs by working on more than one project and better knowing the resource.
For example, in recent years volunteers working on Christmas Bird Counts, also identified invasive
species. Increasing this core of dedicated repeat volunteers will provide major benefits to both habitat
management and public use programs.

Objective 4.3 Establish and Maintain Partnerships

Establish and maintain a diversity of partnershipswithin the private sector, with nongover nmental
organizations, educational institutions, and gover nment agenciesthat have common goalsfor the
lower Columbia River ecosystem. Partnerscould assist the refugein fundraising and providing
matching funds wher e appropriate.

Strategies Applied to Achieve Objective

Through outreach efforts enlist partners to undertake at least 2 refuge conservation or public use projects
annually. Focus on projects that restore, maintain, or improve habitat or public use facilities.

Facilitate partnerships between hunting and birding groups that emphasize joint interests and support
refuge programs and activities.
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Cooperate with the City of Ridgefield to produce interpretive materials for an off-refuge visitor contact
site to interpret the wildlife, history, and cultural resources of the lower Columbia River. Develop an
interpretive prospectus to guide exhibit themes. (Site may consist of an off-refuge kiosk, booth, or
center.)

Continue programs with waterfowl organizations to work on at least 4 projects per year to maintain or
improve hunting facilities or habitat in the hunt area.

Create, foster, and/or maintain strategic community and conservation partnerships to address resource
issues impacting refuge resources beyond the refuge’s jurisdictional boundaries (e.g. watershed
protection, fisheries restoration, habitat protection).

Work with the City of Ridgefield and adjacent landowners to develop a viewing platform on the bluffs
overlooking the refuge’s east side and Campbell Lake.

2.6.5 Goal 5: Studentsfrom southwest Washington will participate in quality
environmental education programson therefuge that meet State educational
requirements and provide safe and memor able experiencesthat foster a
connection with nature and the refuge. Asaresult of participatingin EE
programs, students will understand therefuge srolein wildlife conservation
and incor porate a conservation ethic into their everyday lives.

The refuge’s EE program shall:

Focus on community groups and schools in southwest Washington;

Tier to the State’s educational objectives;

Feature class facilitation balanced between refuge staff, teachers, volunteers, and partners;
Be fully accessible for all students; and

Be coordinated by a permanent fulltime environmental education specialist.

Objective 5.1 Provide quality environmental education opportunities.

Provide quality environmental education opportunitiesfor up to 4,500 annual student visits from
southwest Washington, tiered to the State’ s Essential Academic L ear ning Requirements (EALRS)
for grades 2 through 12.

Strategies Applied to Achieve Objective
Seek grant opportunities to staff a full time EE coordinator/specialist.

By the end of 15 years, the refuge will implement measures (e.g. curricula development, trainings, and
workshops) needed to empower teachers to lead 75% of educational visits. Teachers will lead field
activities/lessons for their students; thereby, reducing the refuge’s EE staffing needs by 25%. (Depending
upon group size, visiting teacher(s) would have to lead 1-3 activities/lessons.)

Within 3 years, refine the refuge’s scope of educational programming to those Grade Level Expectations
(GLEs) and EALRSs that are best suited for refuge field trips. Eliminate educational programming that is
better suited to other educational venues or is delivered in other local educational sites. (Currently the
program is too broad.)

Within 7 years, develop up-to-date EE curricula to be used with teacher-led classes. Design instructional
materials to encourage the development of an environmental ethic and commitment to land stewardship
in addition to conveying scientific knowledge. Enlist local teachers to help develop curricula to ensure
that educational requirements are met. (Note: Existing Clark County education materials could be
integrated.)
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Within 7 years, ensure that all refuge EE curricula is age appropriate, has clear linkages to age level
content, is supplemented by teacher workshops/trainings, is user-friendly to the instructor, and is
supported by backpacks that can be checked out from the refuge to implement lessons onsite.

During the life of the plan, partner with Ridgefield School District to develop educational programming
for multiple disciplines and grade levels to maximize the refuge as an educational resource.

Within 5 years, develop refuge specific instructor training for teachers (“teach the teacher” programs).

Annually offer 2 teacher training workshops and establish a program to encourage and select trained
teachers to use the refuge’s facilities, curricula, and programs for teacher led EE.

Foster long-term support for environmental education by ensuring the refuge has a minimum of 10
committed teachers and 30 qualified trained volunteers available for the program.

Develop and implement evaluation techniques with volunteers, students, and teachers to maintain
program quality.

Every two years, review EE curricula with focus groups of educators at appropriate levels. Update
curricula and materials as necessary to ensure specific, age-appropriate learning objectives are articulated
and that proper emphasis is placed on the Refuge System, current science of lower Columbia River
ecosystems, current management issues, and adherence to current State environmental education
standards.

Develop EE program for children with disabilities (for example a program for identifying birds by
sound).

Rationale: Currently the refuge provides EE for 2,000-3,000 students annually, primarily in grades 3-6.

The number of students served is limited by the availability of staff and volunteers needed to manage the
program. Existing EE materials need to be reviewed and updated. With a rapidly increasing population

in the local area, demand for EE programs on the refuge is increasing.

With limited staff time available to run EE programs, teacher-led programming is needed. An EE
program that focuses on teaching the teacher has the potential to both expand the number of potential
students participating in EE and to broaden the base of knowledgeable EE instructors in the community.
Indirectly, this will have the effect of broadening support for the Ridgefield Refuge Complex within the
community. Because it takes time for teachers to receive training and become familiar with the
educational materials and environment, we anticipate slowly but gradually moving toward a 75% mark
over the life of the CCP. Currently, the Refuge Complex’s Instructional Systems Specialist and
Volunteer Coordinator spend approximately 750 hours per year total coordinating and implementing the
current EE program. The support needs of the program would be better served by a full time EE
Specialist, who could potentially evaluate, refine, and improve the program.

There is an increasing awareness in the Service and the conservation community, of the need to get
children outdoors to experience nature directly. Today, many children are distanced from nature, which
over time will result in lack of awareness of, and support for wildlife conservation. The refuge has a
unique opportunity to reach school children because of its proximity to the town of Ridgefield and the
Portland-Vancouver metro area. Therefore, EE will receive high emphasis. The refuge will focus on
providing activities that are educational and experiential. A scattered approach to environmental
education should be avoided. Instead, a progressive EE program that builds a relationship between the
refuge and local communities and schools should be designed. EE programs on the refuge should get
students outdoors and foster a connection with nature. In the future, if resources permit, the EE program
could be expanded to serve students outside the local area.

2-84 Chapter 2. Management Direction



Ridgefield National Wildlife Refuge Comprehensive Conservation Plan

Objective 5.2 Effectively utilize volunteers, Friends Groups, and partner shipsto create a

high quality and self-sustaining refuge environmental education program.

Strategies Applied to Achieve Objective

Foster long-term support for environmental education by ensuring that the refuge always has a minimum
of 30 committed, qualified, and trained volunteers available to implement high-quality educational
experiences for local school visits and youth group outings (e.g. scouts, and summer camps).

With the assistance of the Friends group, hold at least two teacher workshops per year to train educators
and facilitators.

Maintain annual Naturalist Corps training to ensure volunteer base has skills and knowledge necessary to
effectively work with children.

Maintain Committee for Ridgefield Refuge Environmental Education Development (CRREED) to
improve Ridgefield’s EE program.

Through the Friends Group, seek continued grants to provide transportation funding for school groups to
visit the refuge.

Maintain involvement in Clark County’s Environmental Education Coordination Council (EECC) to
assess and coordinate local EE programs, venues, and needs.

Continue to support the Friends partnership with supplies and facility space.

Rationale: The Friends group plays a critical role in supporting the refuge’s EE program, annually
funding thousands of dollars of bus transportation to the refuge, acquiring educational materials, funding
educational programs, and funding interpretive/educational contract personnel. The Friends group
recently voted to make assisting the refuge with environmental education efforts their main focus for the
near future. With increasing demand for EE, the support of the Friends Group will be more important
than ever. Supporting the Friends with needed office space, supplies, and an available staff partnership is
vital to allow the Friends to continue to provide this critical service. In addition, because the Friends
group is comprised mainly of retired citizens, for the long-term health of the EE program it is essential to
recruit and maintain additional volunteers.

Objective 5.3 Expand environmental education facilities.

Expand EE facilities on the Carty Unit to support on-refuge EE programs. Within 15 yearsbuild a
designated, covered gathering area or classrooms, and several study sitesin a variety of habitats on
the Carty Unit. Thesefacilities allow use by 2 groups of up to 40 students and teachers at atime.
Strategies Applied to Achieve Objective

Build a covered, open-air shelter with seating for EE classes; shelter should accommodate groups of up to
40.

Within the lifetime of the CCP, build 1-2 EE classrooms as part of an administrative site (see Objective
2.5), in addition to an open-air shelter.

Maintain a vault toilet at the main gathering area, and maintain parking areas to accommodate buses.
Maintain four EE study sites, with one in rest/rotation at any given time.

Utilize alternative funds to construct EE sites at the Carty Unit. Explore opportunities to apply for
wildlife-dependent use grants through the Fish and Wildlife Foundation.

Develop backpacks with lesson plans and materials for each study site.
Ensure that all EE facilities are accessible to individuals with disabilities.

Rationale: The refuge currently lacks facilities dedicated to EE. The EE program is currently concentrated
at the Plankhouse. In 2009 the refuge has received funding to plan a new administrative site with EE
classrooms (see Objective 2.5). Due to funding timelines, a separate EA was prepared for the site.
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Refuge facilities in 2004.

Right: The Refuge receives snow
about once every six years./USFWS
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Chapter 3. Physical Environment

3.1 Climate

The maritime climate in Ridgefield, Washington produces mild temperatures, wet winters, and
relatively dry summers. The region’s climate is greatly influenced by the Pacific Ocean which
moderates temperatures throughout the Pacific Northwest. From fall through early spring, prevailing
winds bring warm, moist, marine air into western Washington. The Coast Range buffers the interior
valleys of western Washington from severe winter storms moving inland from the Pacific. This
results in a predominantly mild and rainy winter climate at the refuge.

Periodic cold weather, with temperatures at or below freezing for days or very rarely weeks at a time,
occurs in the winter when cold, dry air from eastern Washington funnels through the Columbia River
Gorge into the valleys of western Washington and Oregon. Days with temperatures below 32°F are
infrequent and are usually associated with the strong east winds from the Columbia Gorge. When
warm, moist air masses moving onshore from the ocean overtop cold air from the Gorge, snow or ice
storms may occur.

From late spring through September, prevailing winds flow from the northwest. This cold and
relatively dry air becomes warmer and drier as it moves inland, resulting in a dry season from late
spring to September. Summer high temperatures during July and August are generally around 80°F.
The drier conditions result in only 20 percent of the annual precipitation occurring between June 1
and September 30. Relative humidity is typically high in the winter and spring, but can reach single
digits in the summer and fall months.

Meteorological measurements have been taken at the St. Helens Meteorological Station in Oregon
since 1971, which lies 5.1 miles from the refuge. This station can be considered representative of the
general climate of the refuge because it is on the Columbia River. Data collected at this station
between 1971 and 2006 are used below to discuss weather patterns on the refuge (Oregon Climate
Service 2007).

3.1.1 Temperature

Based on data collected from 1971 through 2000, the average monthly temperatures range from a
low of 40°F in January to a high of 69°F in August. The highest average winter temperature
recorded for one month was 44°F in December 1979, and the lowest average winter temperature
recorded for one month was 31.6°F in January 1979. The highest summer average temperature
recorded for one month was 73.6°F in July 1996, and the lowest average summer temperature was
64°F in July 1993.

Daily maximum temperatures vary from an average of 46°F in late December and early January to
83°F in August. There are on average, 2 days between November and February with a maximum of
32°F or below. There is an average of 18 days during the summer months with maximum
temperatures of 90°F or above. The greatest number of consecutive days on record with maximum
daily temperatures of 90°F or above was 16 days in 1994. The record maximum temperature was
107°F, recorded on August 10, 1981.
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The average daily minimum in January is 33°F. On average, the daily minimum temperature drops
to 32°F or below 47 days per year, with more than half of these days in December and January. The
greatest number of consecutive days on record with minimum daily temperatures of 32°F or below is
28 days in 1979. The record minimum temperature recorded at the St. Helens station was 1°F,
recorded on March 20, 2002.

3.1.2 Precipitation

Annual precipitation at Ridgefield Refuge is approximately 46 inches, the majority (about 80
percent) falling as rain from October through April. More than half of annual rainfall occurs from
November through February, and less than 7 percent of annual precipitation falls during June, July,
and August. On average, precipitation greater than 0.50 inches occurs 30 days per year. The wettest
season on record was the winter of 1996-1997, with 60.13 inches of precipitation between October
1996 and May of 1997. The wettest year on record, 1996, precipitation measured 64.39 inches.
There was widespread flooding in 1996, with the highest floods on record for many southwest
Washington rivers (see below). In 2004, the driest year, only 25 inches of precipitation was
measured. The driest season was the summer of 1987, with only 1.84 inches of precipitation.

Snow events are infrequent. Over the past 30 years, measurable precipitation as snow has occurred
once every 6 years on average, which contributed to a 30 year average of 2.9 inches per year. A
record monthly snowfall of 24.3 inches occurred in January 1980.

3.1.3 Climate Cyclesin the Pacific Northwest

Two climate cycles have major influences on the climate and hydrologic cycles in the Pacific
Northwest: the El Nifio/La Nina Southern Oscillation (ENSO) and the Pacific Decadal Oscillation
(PDO). El Nifio/La Nina events are linked to ocean temperatures in the tropical Pacific and last 6-18
months. In El Nifio years, ocean temperatures are warmer than average; in La Nina years, cooler. A
single warm or cool PDO phase lasts 20-30 years, and the strongest signal for the PDO is in the north
Pacific. The triggering cause of the PDO phase shift is not understood. The potential for
temperature and precipitation extremes increases when ENSO and PDO are in the same phases and
thereby reinforce each other. This additive effect is also seen in the region’s stream flow and
snowpack. When ENSO and PDO are in opposite phases, their opposite effects on temperature and
precipitation can cancel each other out, but not in all cases and not always in the same direction
(Climate Impacts Group 2009b).

The ENSO and PDO cycles have significant effects on both Columbia River flows at The Dalles, and
on sediment transport. For example, Columbia River flows at The Dalles are approximately 25
percent higher during La Nifia/cold PDO years than during EI Nifio/warm PDO years. This effect is
even strong in the Willamette River. La Nifia/cold PDO years have more than a 150 percent higher
sediment transport rate than EI Nifio/warm PDO years. Winter freshets in La Nifia/cold PDO years
are especially effective in delivering fine sediment (Jay 2001).

Between 1900 and 1998, PDO phase shifts occurred on a 20-30 year cycle. Since 1999, the PDO has
shifted every few years between cool and warm phases, making it difficult to determine at this time if
the 1998 shift was a true shift to a cold phase. The 1999-2002 time period was relatively cool, while
2003-2005 was a warm period (Climate Impacts Group 2009a).
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3.1.4 Floods

Northwestern Oregon and southwest Washington are one of the most active areas for flooding in the
United States. Flooding is most common during the rainy season (October through April), when
storms from the Pacific Ocean, 60 miles away, bring intense rainfall to the area. The consistent,
drenching rains saturate the soil and often fill rivers and streams. When rivers and streams rise and
exceed their channel capacity, water spills out onto surrounding floodplains. Larger floods result
from heavy rains that continue over the course of several days, increased by snowmelt at a time when
the soil is near saturation from previous rains. Frozen topsoil also contributes to flooding (Clark
County 2009).

Most of the region’s major flood events since 1860 have been rain-on-snow events that occur during
the winter months, when heavy rainfall over a short period of time accelerates snowmelt runoff.
Periods of intense cold, followed by a rapid transition to a warm and wet weather pattern, have
produced the most severe flooding. The floods of February 1996 followed this pattern.

The winter of 1995-1996 was wet, with precipitation in northwest Oregon and southwest Washington
at about 125 percent of the average. Soils became saturated and streams and reservoirs were running
high. Between January 15 and 31, average snowpack went from 29 percent of average to 112 percent
of average. An intense cold spell froze soil during the last week of January. From February 6-9, a
warm, moisture-laden air mass from the tropics—the “Pineapple Express”—hit the region, producing
record rainfall. Freezing levels rose to 7,000-8,000 feet and nighttime temperatures hit the 50s. This
major rain-on-snow event resulted in significant snowmelt and runoff, and record flooding (Wilde
2006). Many rivers and creeks throughout the region rose to 100-year flood levels. The average
river level for the Columbia River is usually 7-8 feet in winter; it crested at just over 26 feet in
February 1996. Overall damage to Clark County businesses, residences and infrastructure was
estimated to be roughly $25 million (Clark County 2009). In the February 1996 flood, the Bachelor
Island dike was overtopped and breached, inundating the entire island and all of its croplands
(USFWS 1996). Water was 15-20 feet deep in some fields. In December 1996, mild subtropical
moisture once again led to extensive flooding.

While the 1996 floods were devastating, the floods of December1861 (the “Great Flood”), February
1890, and December 1964-January 1965 exceeded the 1996 events in terms of velocity and volume
of water (Clark County 2009). During the Christmas Flood of 1964, the Columbia River reached
27.6 feet at Vancouver, caused $157 million in damage, and the loss of 47 lives in Clark County and
the Portland metro area.

Major spring floods have also occurred on the Columbia River during years of unusually heavy
snowpack, followed by heavy spring rains. In June 1894 the Columbia River reached 33.6 feet at
Vancouver, the highest flood stage ever recorded there. If the Columbia River dams had been in
place during that event, the river would have reached only a maximum elevation of 26 feet (Port of
Vancouver 1965). During the Memorial Day (Vanport) Flood of May 1948, the river reached 30.2
feet at Vancouver (Taylor and Hatton 1999). Columbia River dams and flow regulation now make
major spring floods unlikely.

Flood control projects on the refuge: Shortly after construction of the Bonneville Dam on the
mainstem Columbia River, diking projects were initiated on lower Columbia River bottomlands.
Diking of the River ‘S’ Unit was completed by local interests in 1941, protecting 1,565 acres of
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bottomlands from flooding. In 1947, the River ‘S’ dike was strengthened, drainage ditches were
improved, a tide box was installed, and an expulsion pump was constructed. The levees were
overtopped in 1948 and 1956, with emergency repairs to the dikes and pump stations completed by
the Corps after each of these floods. In 1959, interior drainage was improved and a new pump was
added to an existing pumping station. During 1963 and 1964 the dike was improved to 25.4 feet
National Geodetic Vertical Datum (NGVD) and the expulsion pump station was relocated. The last
breach of the River ‘S’ dike occurred in June of 1972. Due to funding constraints, the dike remained
open until late 1974, when repairs were completed by the Army Construction Battalion from Fort
Lewis, Washington. The River ‘S’ dike is considered safe for river levels to 16 feet NGVD (Army
Corps of Engineers 1978). However, in February of 1996 the River ‘S’ dike withstood flooding of
23.0 feet NGVD (USFWS 1996).

On Bachelor Island, the initial diking started in 1942 with the construction of five miles of levee
protecting 1,120 acres. In 1947 flood prevention activities included strengthening and enlarging the
dike, excavating a one-half mile drainage canal, and installing an expulsion pump station. During the
Vanport Flood of 1948, the Columbia River reached 32.8 feet NGVD at the VVancouver gage, and
overtopped the Bachelor Island dike, damaging it in several locations. From 1950 to 1956 the
owners of Bachelor Island reinforced and raised the levee to approximately 25 feet NGVD. Floods
during 1956, 1964, and 1996 breached the Bachelor Island dike, causing significant damage to
infrastructure and facilities. The February 1996 flood overtopped and breached the Bachelor Island
dike, inundating the entire island and causing significant damage to infrastructure and facilities
(USFWS 1996). The current dike around Bachelor Island has structural deficiencies relating to free
board, crest width, slope, and erosion. While the top elevation of the dike is approximately 25.0
NGVD, it is only operationally safe at river levels of 20.0 feet NGVD (USACE 1978, USFWS
1983).

3.1.5 Wind and Severe Weather Events

Prevailing winds over most of Clark County are northwesterly during the summer and southeasterly
during the winter. In general, winds are lower from late spring through September and higher during
the fall and winter. From late spring through September, high pressure over the Pacific Ocean brings
a prevailing flow of cold and relatively dry air from the northwest, with the winds being more
moderate than during the winter. From fall through early spring, prevailing winds from the west
bring warm, moist, marine air into western Washington. However, under certain conditions, strong
east winds may occur when an intense pressure gradient develops between a high pressure center
over the Upper Columbia River Basin and a strong low pressure area over the eastern Pacific Ocean.
The Columbia Gorge funnels the winds, resulting in strong winds at the exit point of the gorge.

Although high winds can come from the east, the most destructive winds blow from the southwest,
and are associated with storms moving into the coast from the Pacific Ocean. On average, south
wind storms that cause significant property damage occur about once every decade. The worst storm
of the 20th century, the Columbus Day storm of October 12, 1962, was a classic example of a south
wind storm. It originated as a tropical storm that formed in the central Pacific Ocean, and then
became an extratropical cyclone as it moved into colder waters and interacted with the jet stream.
Gusts of 92 mph were recorded in Vancouver and 116 mph in Portland (National Weather Service
2007). A windstorm on Dec 12, 1995, was compared with the Columbus Day storm. Many trees on
the refuge were felled by this storm, including cottonwoods in the heron rookery on Bachelor Island
(USFWS 1996).

3-4 Chapter 3. Physical Environment



Ridgefield National Wildlife Refuge Comprehensive Conservation Plan

Thunderstorms are infrequent. Tornadoes are infrequent and generally small in the northwestern part
of the United States. The worst tornado on record in southwest Washington, with a magnitude of F3,
touched down in Vancouver on April 5, 1972. Six deaths and $50 million in property damage were
recorded. On May 31, 1977, a record 6 tornados touched down in Washington in a single day,
including an FO tornado in Vancouver. On September 13, 2004, a small tornado touched down on
the River ‘S’ Unit. The tornado caused approximately $300,000 in damage to refuge facilities. A
trailer was lifted off its foundation by the tornado and moved 30 feet (USFWS 2004, NOAA 2004).

3.2 Climate Change

A growing body of scientific evidence has emerged supporting the theory of human-caused global
climate change. During the 20th century, the global environment experienced increases in average
worldwide temperatures, sea levels, and chemical concentrations. Average annual air temperatures
on the earth’s surface have increased by 1.3°F since the mid 19th century (Solomon et al. 2007).
Furthermore, the increasing trend in global temperatures over the last 50 years is approximately twice
the trend of the previous 50 years (IPCC 2007). Globally, during 11 of 12 years from 1995 to 2006,
surface temperatures are the warmest on record since 1850 (IPCC 2007).

During the next 20-40 years, the climate of the Pacific Northwest (Washington and Oregon) is
projected to change significantly. Global climate models project mid- 21st century temperatures in
the northwest that are well outside the range of temperature observed in the 20th century. Important
changes in future precipitation are also predicted: nearly all the climate models project wetter winters
and drier summers in the 2020s and the 2040s (Mote et al. 2003).

3.2.1 Predicted Future Ecological Trends

Projected temperature increases for the coming century are expected to increase the proportion of
winter 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, Mote et al. 2003, Payne et al. 2004, Mote et al. 2005,
Hamlet et al. 2007, Tague et al. 2008).

Summer stream flow reduction is expected to continue and become more widely spread (Mote et al.
1999, Miles et al. 2000, Snover et al. 2003, Mote 2003, Stewart et al. 2004, Climate Impacts Group

2008, 2009c). For example, July-October decreases in the Tualatin Basin stream flows are expected
to reach 10-20 percent by 2040 (Climate Impacts Group 2008).

While the region is forecasted to become wetter overall, the projected increase in precipitation is less
than the precipitation range associated with natural decadal variability (Hamlet et al. 2005).
Furthermore, most increases in precipitation are projected for the winter months. Likewise, increases
in winter stream flows have the potential to increase the risk of winter floods, and streambed
scouring events (Climate Impacts Group 2008, 2009c). Secondary to warmer temperatures, some of
the changes/effects in the Pacific Northwest that we are likely to see over the next 20-40 years follow
(Climate Impacts Group 2008, 2009c¢):
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Changesin water resources

Decreased mountain snowpack

Earlier snowmelt

Higher winter stream flow in rivers that depend on snowmelt

Higher winter stream flow in rain-fed river basins if winter precipitation increases in the
future as projected

Lower summer stream flow in rivers fed by snowmelt (most rivers in the Pacific Northwest)
Earlier peak (spring) stream flow in rivers fed by snowmelt (most rivers in the Pacific
Northwest)

Decreased water for irrigation, fish, and summertime hydropower production

Changesin salmon

Increased difficulties due to increased winter floods, decreased summer stream-flow, and
increased water temperature

Changesin forests

Tree growth.

e Seed regeneration.

e Potential increases in forest fires.

e Overall increased forest growth region-wide over the next few decades followed by
decreased forest growth as temperature increases overwhelm the ability of trees to make use
of higher winter precipitation and higher carbon dioxide.

e Potential for extinction of local tree populations and loss of biological diversity if
environmental shifts outpace tree species migration rates and interact negatively with
population dynamics.

Changes along the coasts

e Increased coastal erosion and beach loss due to rising sea levels.

e Increased landslides due to increased winter rainfall.

e Permanent inundation, especially in south Puget Sound around Olympia.

e Increased coastal flooding due to sea level rise and increased winter stream-flow from
interior and coastal watershed.

Temperature Changes

e Temperature has increased. Average annual temperature increased 1.5°F in the Pacific
Northwest between 1920 and 2003. The warming has been fairly uniform and widespread,
with little difference between warming rates at urban and rural weather monitoring stations.
Only a handful of locations recorded cooling. Although the warmest year was 1934, the
warmest decade was the 1990s (Mote et.al. 2003).

e Warming trends have been most evident between 1930 and 1995 during the months of
January-March. Minimum daily temperature rose faster than maximum daily temperature
through the mid-20th century. In the second half of the 20th century, minimum and
maximum temperatures rose at about the same rate (Mote et.al. 2003, Hamlet and
Lettenmaier 2007).
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Precipitation Changes

o Decadal variability has dominated annual precipitation trends. Annual precipitation
increased 14 percent for the period 1930-1995 for the Pacific Northwest region. Sub-regional
trends ranged from 13 percent-38 percent (Mote et.al. 2003). However, these trends are not
statistically significant and depend on the time frame analyzed. Decadal variability is
therefore the most important feature of precipitation during the 20th century.

e Cool season precipitation variability has increased. Cool season precipitation in the Pacific
Northwest is more variable from year to year, displays greater persistence, and is more
strongly correlated with other regions in the West since about 1973 (Hamlet and Lettenmaier
2007).

e Between 1950 and 2000, April 1 snow water equivalent (SWE) declined at nearly all sites in
the Pacific Northwest. The declines are strongest at low and middle elevations, and can be
explained by observed increases in temperature and declines in precipitation over the same
period of record (Mote et al. 2003, Hamlet et al. 2005, Mote 2006). Many low elevation
stations showed SWE declines of 40 percent or more (Mote et al. 2003, Mote et al. 2005).
Timing of peak runoff has shifted. Timing of the center of mass in annual river runoff in
snowmelt basins shifted 0-20 days earlier in much of the Pacific Northwest between 1948
and 2002 (Stewart et al. 2005). The largest change in these trends occurred in the Pacific
Northwest, including the mountain plateaus of Washington, Oregon, and western Idaho.
These findings are corroborated by modeling studies which show similar changes in runoff
timing (Hamlet et al. 2007).

3.2.2 Detailed Future Climate Changein the Pacific Northwest

Temperature/Precipitation Changes. Global climate models scaled to the Pacific Northwest
project an increase in average temperature on the order of 0.2°-1.0°F (0.1°-0.6°C) per decade
throughout the mid-21st century with a best estimate average of 0.3°C (0.5°F) per decade (Table
3.2). Temperature increases occur across all seasons with the largest increases in summer.

The best estimate rate of warming in the Pacific Northwest through the mid-21st century—0.5°F
(0.3°C) per decade—is three times the rate of change per decade observed in the Pacific Northwest
during the 20th century (0.15°F [0.8°C] per decade). The rate of change per decade for the second
half of the 21st century is dependent on the choice of emissions scenarios.

Precipitation changes are projected to be small compared to the inter-annual and decadal variability
observed during the 20th century. Most of the models analyzed by Climate Impacts Group (CIG)
project showed decreases in summer precipitation and increases in winter precipitation with little
change in the annual mean. Analysis of future storm tracks indicates a basis for more confidence in
wet season increases, particularly in the second half of the 21st century (Salathé 2006).

Coastal sea surface temperature (SST) helps determine the biological and physical conditions of the
marine environment and estuaries of the Pacific Northwest. Climate models project warming in
summer SSTs for the 2040s on the order of 2.7°F (1.5°C). This change is somewhat less than the
warming projected in the 2040s for Pacific Northwest land areas (3.5°F [2.0°C]), but is significant
relative to the small inter-annual variability of the ocean.
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Table3.1 Projected Changesin the Pacific Northwest Climate (Data from CIG 2008)

Changesin Annual M ean

| Temperature | Precipitation
2020s
Low + 1.1°F (0.6°C) - 9%
Average +2.2F (1.2°C) + 1%
High + 3.4°F (1.9°C) +12%
2040s
Low + 1.6°F (0.9°C) -11%
Average + 3.5°F (2.0°C) +2%
High +5.2F (2.9°C) +12%
2080s
Low + 2.8°F (1.6°C) - 10%
Average + 5.9 (3.3°C) + 4%
High +9.7°F (5.4°C) +20%

Average changes in Pacific Northwest climate from 20 climate models and two greenhouse gas emissions scenarios (B1 and
A1B) for the 2020s, 2040s, and 2080s (Climate Impacts Group 2008). All changes are benchmarked to average temperature and
precipitation for 1970-1999. Model values are weighted to produce the “average.”

3.2.3 Potential Changesto the Refuge

There have been no specific studies documenting potential effects to the refuge from future climate
change. There have already been major and irreversible changes to refuge habitats and wildlife due
to Columbia River flow regulation, diking, introduced species, land conversion to agriculture, and
surrounding land uses. The impacts of climate change will be difficult to distinguish from these
other impacts, at least in the near term. However based on the various climate modeling scenarios
for the Pacific Northwest, several potential problems are envisioned.

One of the main concerns is the River ‘S’ Unit and the Bachelor Island Unit, which are protected by
flood control dikes. The dikes prevent the Columbia River from flooding the units during periods of
high water. In addition to refuge administrative facilities, critical waterfowl habitat and the
infrastructure to maintain that habitat is protected by the dikes. Rain-on-snow events are a normal
feature of Pacific Northwest climate. However, projected warmer, wetter winters associated with
climate change suggest further increases in the risk of winter flooding (Mote et al. 2003). The 1996
flood completely overtopped refuge dikes, and breached the Bachelor Island dike. This dike may be
vulnerable to breaching in future flood events. The dike underlying Lower River Road, which is not
owned by the Service, is eroding and a breach of this dike is considered likely in the next major flood
event (see Chapter 2).

A recent National Wildlife Federation study of potential habitat changes associated with sea-level
rise in coastal Oregon and Washington projected that the average sea level at the study locations in
the Willapa Bay, lower Columbia River, and Tillamook Estuary could increase by 0.69 meters (27.3
inches) by 2050 (Glick et al. 2007). At Julia Butler Hansen Refuge, approximately 30 river miles
downstream from Ridgefield, managers believe this would cause severe recurring flooding problems
during periods of high tide, and likely in time undermine the integrity of the dikes. Projected sea
level rise would probably have little effect on Columbia River levels at Ridgefield in the near future.
Flow regulation (through operation of Columbia River dams) would continue to dominate river
levels.
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A second concern is the increasing temperatures projected by many of the climate models. The CIG
at the University of Washington has averaged a large number of climate models. When averaged, the
predicted average annual temperature increase is 3.5° F by 2040. Numerous changes to the refuge’s
habitat and wildlife would likely result from increases in the 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 will 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 us to adequately
plan for climate change, we will have to look further into the future. It is also clear that to address an
issue of this magnitude, land managers must plan collaboratively on a regional level. During the 15-
year time span of this CCP, Ridgefield and other refuges will develop strategies to address climate
change effects on the lower Columbia River.

3.3 Hydrology

3.3.1 Columbia River and Changes dueto Hydropower Operations

The Columbia River Basin is the most hydroelectrically developed river system in the world (Center
for Columbia River History 2009). Eleven dams on the mainstem of the Columbia River, and
hundreds of major and modest structures on the Columbia, Snake, and their tributaries, now impose
water level fluctuations to meet demand for hydroelectricity, agriculture, navigation, pool recharge,
recreation, fisheries, and water quality priorities (Scherer 1991). Rock Island Dam, completed in
1932, was the first major hydropower producer on the Columbia, followed by the much larger
Bonneville and Grand Coulee dams, completed in 1938 and 1941, respectively. The last dams built
on the Columbia came on line during the 1960s and 1970s. In 1973, Canada completed the last of
the mainstem dams, Mica Dam on the upper river. These dams, along with four dams on the lower
Snake River, created large reservoirs that provide water for vast irrigation systems on the Columbia
Plateau, and power that fueled the growth of cities and industries in the Pacific Northwest.

Historically, flooding within the Columbia River was the product of regional precipitation, the rate
and volume of snowmelt, and synchronization of runoff between the Columbia and Snake River
drainages. Prior to dam construction, average spring floods (freshets) regularly inundated 170,000
acres of bottomland along the lower Columbia River for periods of up to 60 days. Major spring flood
events would have inundated up to 300,000 acres of the lower Columbia River floodplain (Christy
and Putera 1993). The linear, shallow troughs and low ridges of Bachelor Island, which run roughly
parallel to the Columbia River, are relics of high energy floods that occurred prior to flood control.
Due to short and long term climate cycles in the Pacific Northwest (ENSO and PDO), and snowpack,
the volume of the spring freshet varied greatly from year to year, or decade to decade (see section
3.1.C above).

Construction of over 200 dams on the Columbia River and its tributaries radically altered the flow
regime of the river during the 20th century. Reservoir storage projects have created an active storage
capacity equivalent to 1/3 of the mean annual flow of the river, as measured at The Dalles, Oregon
(WDOE and WDFW 2004). Dams now impose additional water level fluctuations to meet demands
for hydro-electricity, agriculture, navigation, pool recharge, recreation, fisheries, and water quality
priorities. Spring flood elevations on the lower Columbia River average 37 percent lower today than
prior to dam construction (Habegger et al. 1998). Regulated winter flows are typically less than
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200,000 cubic feet per second (cfs). Peak flows in May and June have declined from about 600,000
cfs to 350,000 cfs (Christy and Putera 1993). In the 30-year period between 1975 and 2005, the
historic average annual spring flood level of 21.5 feet was only achieved twice (NOAA 2005).

In the pre-dam era, the river typically had relatively low flows during the fall and winter (October
through March) and much higher flows during the snowmelt runoff period (the spring freshet) in the
spring and summer (April through September). In the post-dam era, normal high water flows have
been reduced with the peaks flattened out. Rather than peaking strongly during late spring and
summer, spring runoff is contained within numerous storage reservoirs and gradually released over
the year. There are now relatively higher flows in the winter, as the stored water is tapped for power
generation, and lower summer flows than occurred historically. Figure 3-1 illustrates the change in
the hydrograph from historic to current times.

Today, the lowest river flows occur during September and October, when rainfall and snowmelt are
lowest (NPCC 2004). The highest flows occur from April to June and result from snowmelt runoff.
High flows also occur between November and March and are caused by heavy winter precipitation.
Discharge at the mouth of the river currently ranges from 100,000 to 500,000 cfs. Historically,
unregulated flows were both lower and higher—with lows of 79,000 and highs of 1 million cfs,
respectively (Neal 1972 and LCREP 2002 as cited in NPCC 2004).

3.3.2 Wetlands Hydrology

The refuge is located within the floodplain of the lower Columbia River near the confluence of the
Willamette River. Historically, the area’s hydrology was dynamic and subject to natural influences
including river levels, precipitation, evaporation, tides, runoff, soil saturation, and soil permeability.

Before dam construction within the Columbia River system, spring floods would have been the
primary hydrological influence within the lower Columbia River. The average annual spring flood
reached a stage of 21.5 feet at the gage at VVancouver, Washington. The History of Clarke County
(Alley and Munro-Fraser 1885) notes that the bottomlands along the Columbia were “subject to the
annual overflow, which reaches its highest in June.” Historically, spring flooding would have
annually inundated most of the refuge, recharging broad, shallow overflow lakes and ponds. Deeper
ponds and sloughs would have retained water year-round, while shallow overflow lakes would have
dried up by late summer.

Overbank flows, formerly an annual event on the Columbia River bottomlands, occur much less
frequently now than they did historically, in part because flow regulation, water diversions, and
diking have reduced the number of high flows in the river. The construction of dikes or levees along
the Columbia River and its tributaries has also reduced the frequency of overbank flows, because
more river water is needed to cause overbank flow. Historically the bankfull level was 18,000 cubic
meters per second (m3 s-1), while today it is 24,000 m3 s-1—fully one-third more. Only five
overbank events have occurred since 1948 (Kukulka and Jay 20033, b). In the absence of spring
floods, most of the refuge’s wetlands are recharged by precipitation or by pumping from the river.

Today, only the Carty, Roth, and portions of the Ridgeport Dairy Units remain in the floodplain of
the Columbia River. Most wetlands in these units are directly or indirectly connected to the
Columbia River. Water level patterns in these wetlands, therefore, generally follow the water level
pattern of the Columbia River. For those wetlands that lack a direct connection to the river, for
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Figure 3.1 Historic and current hydrograph of the Columbia River

Exceedence curve: A flow exceedence curve shows the percent of time a flow has occurred historically. In this case,
during 50 percent of the years, the flow equaled or exceeded the value shown. Source: Managing the Columbia River:
Instream Flows, Water Withdrawals and Salmon Survival (2004) by Committee on Water Resources Management,
Instream Flows, and Salmon Survival in the Columbia River Basin, National Research Council, 268 pages.

example Post Office Lake and Carty Lake, water fluctuations are generally muted relative to the
river, with increases and decreases occurring more gradually.

The River ‘S’ Unit and Bachelor Island were diked while in private ownership to increase the
agricultural values of the lowlands. Diking began in 1941 when 1,565 acres of the River ‘S’ Unit
were diked; in 1942, 1,120 acres of Bachelor Island were diked. Within the dikes of the River ‘S’
and Bachelor Island units, and portions of Ridgeport Dairy Unit, the hydrology is highly manipulated
to provide wetland habitat for migratory waterfowl. The Service installed impulsion pumps to
increase wetland habitat on the River ‘S’ unit in 1976. The River ‘S’ system was expanded in 1999
with the construction of a second pump station. In 1999, water delivery systems and pump stations
were also constructed on Bachelor Island and Ridgeport Dairy. Expansion of the irrigation system
allows water manipulation within individual wetland basins to support habitat, wildlife, and public
use priorities (for more detail on refuge water control infrastructure, see Chapter 5). However, the
pumping costs and efficacy of the delivery system are major limiting factors in the movement of
water within these units. Natural factors including soils, temperature, precipitation, elevation, tides,
and river levels impose additional limitations to water delivery and retention within the diked units of
the refuge.

Due to their soil composition, some wetland basins within the diked portion of the Bachelor Island
Unit do not retain water unless river levels are high. This is because they have layers of poorly
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drained, clay soils interspersed with permeable layers of sand. When river levels are high, this sandy
substratum allows water to move underground to interior portions of diked land. The water table
rises and the wetlands hold water. Conversely, when river levels are low, water pumped into these
wetlands dissipates rapidly. In most years, these wetlands only hold water in late winter and early
spring.

3.3.3 Gee Creek and Campbell Slough

Gee Creek, a 4th order tributary of the Columbia River, lies in western Clark County between the
East Fork Lewis River and other smaller streams draining to Lake River. Gee Creek occupies a
watershed basin of approximately 12,000-acres in size. The drainage consists of a main stem of
approximately 11.5 miles in length, which branches into headwater tributaries, and a small mid-reach
tributary locally named Tee Creek. The headwaters are located in the southernmost portion of the
basin just west of the Interstate 5 freeway (1-5). After following I-5 north for about one mile and
recrossing the freeway several times, the creek turns northwest through canyons and the City of
Ridgefield, crosses Main Street and the Burlington Northern Santa Fe (BNSF) Railroad tracks via a
culvert, and enters the Columbia River floodplain on the refuge’s Carty Unit. The lower 3.76 miles
of Gee Creek meanders through the refuge in a series of lakes and ponds before emptying into the
Columbia River at approximately river mile 87, a ¥a mile upstream from the mouth of the Lewis
River. The lower reach of Gee Creek is tidally influenced. Gee Creek is part of the Terrace
hydrogeologic unit, characterized by rain-dominated precipitation, west to southwesterly trending
groundwater flow, and a large delta (now a terrace) formed by glacial floods consisting of gravels,
sand, silts and clay (WDOE 2007).

The Gee Creek watershed is composed of three subwatersheds: Cathlapotle (the portion of Gee Creek
on the refuge, from its confluence with the Columbia River to Main St. in Ridgefield); Lower Gee
(Main St. to Royle Road); and Upper Gee (upstream of Royle Road to the headwaters east of I-5).
The Cathlapotle subwatershed occupies the Columbia flood plain, and includes both the Carty Unit
and privately held forestland north of refuge lands. Upper and Lower Gee are rural and urban areas
above the Columbia River flood plain. Lower Gee includes the rapidly growing City of Ridgefield.
The 1-5 corridor bisects Upper Gee Creek subwatershed. An assessment of the geomorphology and
hydrology of the upper Gee Creek watershed was done in 2008 for the Clark County Clean Water
program (Clark County 2008a), but a detailed hydrologic assessment of the other subwatersheds has
not been done.

Portions of Gee Creek upstream from the refuge have been straightened and/or channelized. Grading
and filling of the original watershed contours began with road and bridge construction in the late
1800s, and was expanded with the construction of I-5 in the late 1950s and early 1960s. Currently,
Gee Creek is restricted and confined by I-5, passing through two culverts, running in the divider
between the north- and south-bound lanes for a ¥ mile, and finally passing through a third culvert
beneath the entire road grade before exiting the freeway corridor. By the 1960s, Gee Creek had been
straightened to accommodate Pioneer Street and Abrams Park in Ridgefield. The Main Street
Bridge, which crossed Gee Creek, was replaced with a culvert in the 1950s when the road was
straightened. The Northern Pacific Railroad crosses the Gee Creek floodplain on a fill roadbed-dike
more than 15 feet tall, confining and constricting the creek through an 8-foot diameter concrete
culvert as it enters the Columbia River floodplain and the refuge (Cornelius 2006).
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The hydrology of Gee Creek is impacted by the reduction in forest cover and an increase in the
impervious surface in the watershed compared to historic conditions. Total forest cover in the upper
and lower subwatersheds is 18 and 29 percent respectively, and forest cover in the Cathlapotle
subwatershed is 38 percent (Clark County 2008b). This percent cover is well below the level at
which watershed processes become degraded (less than 65 percent cover, Booth and Jackson 1997).
Total impervious area (TIA) in upper and lower subwatersheds is 16 and 19 percent respectively.
(The NOAA Fisheries standard is less than five percent TIA for fully functional watersheds;
watersheds with greater than 15 percent TIA are considered nonfunctional habitat for anadromous
fish.)

Data from the stream gauge on Gee Creek at Abrams Park, about one stream-mile upstream of the
refuge, suggests that Gee Creek is a relatively flashy stream. Examination of a simple hydrology
metric, the TQmean (percent of a year when mean discharge was exceeded), showed that only 25
percent of the daily flows were greater than the mean daily flow. This is indicative of a flashy urban
or unforested rural watershed (Clark County 2008b). Most reaches of Gee Creek are incised but
relatively stable at present; however, many are susceptible to future erosion. Projected increases in
effective impervious area in the watershed will cause increased rates of channel incision, bank
failures, and accelerated channel migration unless adequate runoff controls are in place.

Campbell Slough, which connects Campbell Lake to the Columbia River, was originally a backwater
slough of the Columbia River. The slough is approximately 2.6 miles long and lies entirely within
the refuge. Campbell Slough retains its connection to the Columbia River and is considered a
permanent tidal riverine system.

3.4 Topography and Bathymetry

The topography of Ridgefield Refuge is largely flat to gently rolling, with most areas below 20 feet
in elevation. The topography of the River ‘S’ and Bachelor Island units is generally sloping from
south to north; wetlands fill on the south and drain to the north. Bachelor Island is notable for a
series of roughly north-south trending ridges and swales (scroll bars) created by past high-energy
flood events. The Carty Unit is a mosaic of shallow lakes and small knolls, with elevations varying
from 0 to 60 feet above mean sea level. This hummocky topography, combined with fluctuating
river levels and variable soil permeability, create an exceptionally patchy, fine-grained habitat where
relatively small variations in elevation are associated with major shifts in vegetation type (see
Chapter 4).

A land cover mapping project was completed for the Ridgefield Refuge Complex by Ducks
Unlimited in 2000. This included developing land cover maps from Airborne Data Acquisition and
Registration (ADAR) imagery (2 meter resolution) acquired in 1997. As part of a project plan for
proposed wetland restoration on Bachelor Island, elevation contours for Bachelor Island were created
(intermediate contours between 5-foot index contours) and 350 acres of wetlands on Bachelor Island
were restored in 1998, including recontouring of several wetland basins. Therefore, mapping does
not reflect current conditions and needs to be updated.

Fine scale topographic and bathymetric mapping for use in habitat management and habitat
restoration plans is identified as a priority in this CCP (see Chapter 2, objective 7.4). This will
include collecting fine-contour bathymetric data and performing mass point conversions of existing
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Light Detection And Ranging (LIDAR) data to obtain 6-inch wetland contours, and preparing a
spatial template of the slough and ditch network, including passage barriers and water control
structures, and digital elevation model (DEM) for fine-scale topography mapping.

3.5 Geology and Geomor phology

3.5.1 Physical Setting

The Ridgefield Refuge lies within the lower Columbia River ecosystem, which extends 146 river
miles from Bonneville Dam to the Pacific Ocean. After it emerges from the Columbia River Gorge
at river mile 126, the Columbia River widens to include a broad floodplain, and flows west and north
through the Portland Basin, the broad, nearly level to undulating valley occupied by Portland and
Vancouver and the confluence of the Columbia and Willamette Rivers. The Portland Basin is the
northernmost of several sediment-filled basins that collectively constitute the Willamette Valley
segment of the Puget-Willamette Lowland. The Basin is approximately 37 miles (60 km) long and
18.6 miles (30 km) wide, with its long dimension oriented northwest. The Basin is flanked on the
west by the uplifted marine rocks of the Coast Range and the Willapa Hills, and on the east by the
volcanic Cascade Range (Ames 1999).

Elongated islands divide the Columbia River and form sloughs and side channels in the formerly
marshy lowlands. Where the Willamette River meets the Columbia, the floodplain expands. Here,
the sloughs and lakes of North Portland, the Vancouver lowlands, Sauvies Island, and Ridgefield
Refuge contain the Portland metropolitan area's last major remnants of the wetland and riparian
system formerly nourished by annual flooding of the non-dammed rivers.

About 10 miles (16 km) north of Saint Helens, the Columbia River exits the Portland Basin through a
confined bedrock valley less than 1.5 miles (2.5 km) wide. Here it cuts through the Coast Range, a
passage marked by steep-shouldered bluffs and broad alluvial floodplains. The river channel, dotted
with low islands of deposited sediments throughout its lower reaches, opens out below Skamokawa,
Washington, into several broad bays that extend more than 30 miles to the Pacific Ocean. At its
mouth below Astoria, Oregon, the river passes between two jetties approximately two miles apart as
it enters the Pacific Ocean.

3.5.2 Geomor phology

The landscape of the lower Columbia River Basin, and the refuge, is defined by cataclysmic basalt
flows, Ice Age floods, and tectonic uplift of the Coast Range. During Pleistocene time, cataclysmic
floods that originated in western Montana when ice dams on Glacial Lake Missoula broke,
periodically flowed down the Columbia River drainage and inundated the Willamette Lowland.
These floods deposited up to 250 feet of silt, sand, and gravel in the Portland Basin (Gannett and
Caldwell 1999).

The refuge is part of the Willamette Lowland, a 5,680-square-mile trough that lies between uplifted
marine rocks of the Coast Range to the west and volcanic rocks of the Cascade Range to the east. In
the northern two-thirds of the lowland, marine sedimentary rocks and Cascade Range volcanic rocks
are overlain by up to 1,000 feet of lava of the Columbia River Basalt Group, deposited during mid-
Miocene times. Folding and faulting during and after incursion of the basalt formed four major
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basins, including the Portland Basin where the refuge lies. Portions of these basins have accumulated
more than 1,600 feet of fluvial sediment derived from the Cascade and Coast Ranges, or transported
into the region by the Columbia River.

3.5.3 Geologic History

Basins and Ranges Form. The collision of the Juan de Fuca tectonic plate, off the coast of Oregon,
with the North American plate is the dominant geologic force in the region. The Cascadia
subduction zone, where the dense oceanic Juan de Fuca plate subducts, or dives below, the lighter
North American plate, is responsible for producing the broad features of the landscape in western
Oregon and Washington: the Willamette-Puget Trough, the Coast Range, and the volcanoes of the
Cascade Range. The subduction zone lies 50 miles (80 km) off the West Coast and stretches 680
miles (1,094 km) from mid-Vancouver Island to Northern California. The two plates move at a
relative rate of approximately 0.4 inches (10 mm) per year at a somewhat oblique angle to the
subduction zone (USGS 2004).

The subduction zone began moving north to its current position about 35 million years ago.
Evidence of this northward movement may be seen in the roughly 50 mile (80 km) northward offset
of the Columbia River at Portland (Pacific Northwest Ecosystem Research Consortium 2002). The
volcanoes of the Cascade Range, which formed above the subduction zone, made their first
appearance 36 million years ago. At that time, the ancestral Columbia River drained the relatively
low Columbia River Plateau. As the Cascades rose, the river was able to keep pace, creating the
gorge and major pass through the Cascade Range and coast ranges seen today (USGS 2004). The
Coast Range rose as sediments carried eastward by the subducting oceanic plate were forced under
the western edge North American plate, pushing it upward. During this process, the future
Willamette Valley also rose. Originally a bay, the valley became dry land about 20 million years
ago.

The Portland Basin began to form about 20 million years ago, as a broad concave fold, or syncline,
related to uplift of the Oregon Coast Range. The Basin formed as the Earth’s crust spread and sank
between two fault zones (Thorson et al. 2003, Evarts 2004). Over the course of 20 million years, the
shallow (less than 0.3 mile) basin was filled by sediments deposited by the Columbia River, and
flows of volcanic material that followed the river’s course (Evarts 2007). Between 5.3 million and
1.6 million years ago, the Willamette-Puget Lowland, the Cascade Range, and the Coast Range were
in their modern locations, although today the original peaks of the Cascades are long gone, replaced
by younger volcanoes.

Subduction Zone Earthquakes. The process of subduction is also responsible for earthquakes that
periodically hit the region. The coastal portion of the Cascadia Subduction Zone, between the
leading edge of the continent and the Cascade Mountains, is where the most powerful earthquakes in
the Pacific Northwest occur. In common with most other subduction zones, the outer continental
margin along the Cascadia subduction zone is slowly being compressed, like a giant spring. When
the stored energy is suddenly released by slippage across the fault at irregular intervals, very large
earthquakes can occur. According to the geologic record, subduction earthquakes occur along the
coast of the Pacific Northwest every 200 to 600 years (Dawes and Dawes 2001). The magnitude 9
Cascadia earthquake of 1700 is the largest quake known to have occurred along this subduction zone
(USGS 2004). The most recent large earthquake that occurred in the subducting plate was the
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Nisqually earthquake in February of 2001, which knocked down parts of buildings in Olympia and
Seattle (Dawes and Dawes 2001).

Columbia River Basalts Enter the Portland Basin. About 18 million years ago, the Cascades were
in their present location and the Columbia River flowed through a pass in the range, to the sea. The
Portland Basin had begun to form, but major uplift of the Coast Range had yet to occur. At this time,
one of the major events to shape the landscape of the Pacific Northwest occurred. Starting in early
Pliocene times (18 million years ago) and continuing to the late Miocene (5 million years ago), one
of the largest flood basalts ever to appear on the earth’s surface engulfed about 63,000 square miles
(160,000 km?) of the Pacific Northwest (USGS 2004).

The second-oldest of these flows, 16.5 million to 15.6 million years old, make up the Grand Ronde
Basalt. Geologists estimate that the Grand Ronde Basalt comprises about 85 percent of the total flow
volume. The weight of this flow caused central Washington to sink, creating the broad Columbia
Basin (Carson and Pogue 1996, Alt and Hyndman 1995). The Grande Ronde Basalt and later flows
travelled down the ancestral Columbia River, traversed the Cascade Range through a broad lowland,
and spread out to cover large areas of the Coast Range province. Some of the basalt even reached the
Pacific Ocean and flowed into Willapa Bay and Grays Harbor (Lasmanis 1991).

Within the Portland Basin, the basalt lies more than 1,000 feet below the surface, and may be as
much as 200 meters thick (Evarts 2004). Both upstream and downstream from Vancouver, at the
edge of the basin, there are exposures of Columbia River basalt (Lasmanis 1991). At the refuge,
much of the basalt bedrock is overlain by sedimentary deposits. However, basalts in the Carty Unit
were exposed by Ice Age floods (see below). The rock is typically fine-grained, dark gray, and
dense. Vertical columnar structures with polygonal cross sections formed as the lava cooled. Basalt
provides a good building or foundation material, and beginning about 1880, basalt from the refuge’s
Carty Unit was quarried to provide ship ballast and cobblestones for Portland streets (see Chapter 6).

After the Columbia River basalts were deposited, the Portland Basin continued to subside, becoming
narrower and accumulating several hundred meters of fine-grained Columbia River deposits (Sandy
River Mudstone), volcanic debris (Rhododendron Formation, 8-13 million years ago), and a thick
layer of cobbly gravel (the older part of Troutdale Formation, 1.6-5 million years ago). There
followed an episode of uplift and incision by the Columbia River, which narrowed the basin to
approximately its present width (Evarts 2007).

Three to four million years ago, the Simcoe volcanoes to the east erupted. Lava flowed into the
Columbia River where it was explosively quenched, forming volcanic glass (hyaloclastic) sands.
The volcanic sand was flushed downstream, creating an alluvial fan (the younger part of Troutdale
Formation) in the eastern Portland Basin. This was followed by a period of volcanic activity around
the margins of the Portland Basin 2.6 to 1.3 million years ago. Subsequent uplift of the Cascade
Range and coincident subsidence of the Portland Basin resulted in a westward tilt of the region east
of the basin, causing the river to entrench this fan, and creating the modern Columbia River Gorge
(Evarts 2007).

Ice Age Floods. The last major chapter in the story of the Portland Basin was written quite recently
in geologic time. With the beginning of the Pleistocene time (about 1.6 million years ago), cooling
temperatures provided conditions favorable for the creation of continental glaciers. A vast ice sheet
covered part of the North American continent. Enormous pressure on the ice caused it to flow
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outward as glaciers. One such glacier dammed the Clark Fork River in northern lIdaho, forming the
huge Glacial Lake Missoula in present-day Montana, the lake is 3,000 square miles (7,770 km?) in
size (Bjornstad 2006).

During multiple ice ages, the last being 18,000 to 12,000 years ago, a series of cataclysmic floods,
popularly called the Spokane, Missoula, or Bretz Floods, inundated large portions of the Pacific
Northwest. Periodically, perhaps every 40 to 140 years, waters from Lake Missoula breached the ice
dams and travelled west, scouring the Channeled Scablands of Washington, and eventually emptying
through the Wallula Gap. In a typical release occurring over less than two weeks, a quantity of water
equal to half the present volume of Lake Michigan, more than the modern annual volume of all the
world’s rivers, poured down the Columbia channel (Pacific Northwest Ecosystem Research
Consortium 2002).

On reaching the Columbia River Gorge, the flood waters reached elevations of at least 1,000 feet
(300m). As the floodwaters rose, they were constricted by the narrow reach of the Columbia
downstream of the Portland Basin, the Kalama Gap. This forced flood waters to back up into the
Portland Basin and Willamette Valley. At times ponded floodwaters in the Willamette Valley
reached 400 feet (122 m) above current sea level. The suspended load of fine sand and silt settled
out of the ponded floodwaters, covering the older deposits of the Troutdale Formation. Collectively,
the Ice Age floods deposited up to 250 feet (76m) of well-sorted silt, sand, and gravel in the Portland
Basin, and up to 130 feet (40m) of silt elsewhere in the Willamette Lowland (Lasmanis 1991,
Gannett and Caldwell 1999). Much of VVancouver, Washington, and Portland, Oregon, are built on
sand and gravel bars left by these Ice Age floods. The basalt quarries on the refuge’s Carty Unit are
an example of Bretz Flood scabland, created when these high energy floods scoured away soil and
exposed the underlying bedrock.

During the last glacial maximum, sea level was about 394 feet (120m) lower than at present and the
Columbia River cut a narrow valley about 246 feet (75m) below the present floodplain. Following
the last Ice Age, sea and river levels rose and the once deeply entrenched valley of the lower
Columbia River filled with sand and silt, forming the broad floodplain seen today. Seismic reflection
profiles and other studies indicate that as much as 1,800 feet (550m) of late Miocene and younger
sediments have accumulated in the deepest part of the Portland Basin near VVancouver; about 230 feet
(70 m) are late Pleistocene and Holocene alluvium deposited by the Columbia River and its
tributaries after the last glacial period (Evarts 2004). With the exception of areas of exposed Grande
Ronde basalt on the Carty Unit, the present-day refuge is overlain by alluvium deposited by the
Columbia River after the last glacial period. The Columbia River continued to sculpt the landscape.
A notable recent feature are the parallel, linear ridges and swales of Bachelor Island (scroll bars),
created by past high-energy flood events.

3.6 Soils

Historically, a combination of shallow depressions, poorly drained clay soils, precipitation, elevated
water tables, and annual flooding created and maintained natural wetland complexes within the
Columbia River bottomlands. Refuge soils are mapped and described in the Soil Survey of Clark
County, Washington (NRCS 2007). Most of the soils on the refuge are derived from alluvial
deposition, as fine materials transported by the Columbia River settle out upon the low elevation
bottomlands.
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The principal soil types on the refuge are Sauvie silty clay loam (high in both silt and clay with 7-27
percent clay particles, 28-50 percent silt, and less than 52 percent sand) with slopes of 0-8 percent,
and Sauvie silt loam, with slopes of 3-8 percent. These are deep, somewhat poorly to moderately
well-drained alluvial soils. Sauvie silty clay loam has medium texture and high clay content, which
results in low permeability and high moisture capacity. Below the surface layer of Sauvie silt loam is
a substratum of fine sandy loam which occurs at a depth below 36 inches. A 1972 Clark County soil
survey noted that “Diking is difficult on this soil because of the permeable fine sandy loam
substratum. If this zone is not cut off in diking, water will move through it and break out in areas
known locally as ‘boils” within the diked area in periods when the water level is high.”

Most of the River ‘S’ unit is Sauvie silt loam, however, on the south end of the unit, Sauvie silty clay
loam is found. The Roth Unit, where most of the refuge’s ash forests occur, is also Sauvie silty clay
loam. On the south end of the refuge, between Post Office Lake and Campbell Lake, Newberg silt
loam occurs. This is a deep, well drained alluvial soil on 3-8 percent slopes.

Most of the Carty Unit is composed of Sauvie silty clay loam and Sauvie silt loam. A small area of
Gee silt loam occurs where Gee Creek enters the Carty Unit. This is a deep, moderately well drained
alluvial soil found on terraces, with slopes of 0-8 percent. Most soil inside the Bachelor Island dike
is Sauvie silty clay loam. Some Sauvie silt loam occurs on the east side and north tip of the island.
Accreted dredge spoils on the southwest shoreline of Bachelor Island (owned by Washington DNR)
are classified as Pilchuck fine sand.

Periodically, sand transported by the river would deposit in localized areas of the floodplain which
would be subsequently topped with layers of finer sediments. The resulting soils are poorly drained
with interspersed permeable layers. When river levels are high, this sandy substratum allows water
to move underground to interior portions of diked land. In extreme examples ‘boils” will form as the
water surfaces from underground. Boils were noted during the flood of 1996 on the River ‘S’ Unit in
South Big Lake. Conversely, when river levels are low, water pumped into these wetlands dissipates
rapidly. Wetlands with these soil characteristics occur on Bachelor Island.

The Carty Unit’s soils within the Blackwater Island Research Natural Area (RNA) are unique
compared to most of the refuge (Wiberg and Greene 1981). These elevated terraces are generally
outside the floodplain; therefore, they are not alluvial in origin. These shallow soils overtop basalt
bedrock and were formed in place. The soils of the RNA are classified as Olympic very stony clay
loam. This soil type is derived from colluvium and residuum from igneous rock and is shallow and
well drained, with slopes of 5-15 percent. It has up to 12 percent basalt fragments by volume and an
average depth of 30 inches. Because of its stoniness and shallow depth, this soil is very well drained,
and supports Oregon white oak woodlands.

3.7 Environmental Contaminants

3.7.1 Air Quality

In summer and fall, air inversions and idle air masses are common to the valleys of southwest
Washington and the Portland metropolitan area. Stagnant air masses can accumulate pollutants and
emissions to unhealthy levels. These pollutants are largely generated by motor vehicles and
industries in the Portland-Vancouver Air Quality Maintenance Area. During the summer of 2002,
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Portland exceeded air quality standards considered safe for some groups on three days. These
patterns are often improved by moderate westwardly breezes which disperse pollutants from the
metropolitan areas up the Columbia River Gorge.

3.7.2 Water Quality and Contaminants

Columbia River Mainstem and L ake River. Like many sites in the Portland-Vancouver area,
Ridgefield Refuge has contaminant issues related to the Columbia River mainstem and Lake River.
Fish and wildlife in the lower Columbia River are exposed to a range of pollutants known to cause
adverse health effects via contaminated water, sediments, and prey. In The Health of the River
(Tetra Tech 1996), the Bi-State Water Quality Program summarized results from a six-year study to
assess the state of the lower Columbia River. Major conclusions of the study were:

e Fish and wildlife in the Lower Columbia River basin are exposed via water, sediments, and
prey to a wide range of potentially harmful pollutants. The pollutants include heavy metals,
dioxin and related compounds, PCBs, DDT and other pesticides.

o Bald eagles nesting along the Columbia are not reproducing as successfully as eagles nesting
in other areas of Oregon and Washington. River otter are accumulating contaminants at
levels that are limiting their ability to reproduce.

e The Willamette River is a major source of pollutants to the lower Columbia River and
contributes pesticides, bacteria, and during high river flows, metals. The Columbia River
above Bonneville Dam contributes the majority of metals, dioxins and related compounds.

e Most pollutants entering the lower Columbia River come from diffuse sources, such as urban
and agricultural runoff. Examples include DDT which has accumulated in soil and is
released through erosion, and PCBs which come from abandoned landfills and hazardous
waste sites. Some pollutants come primarily from industrial and municipal wastewater
discharges. These include dioxins and related compounds, and some heavy metals such as
silver and cadmium.

e Bacteria levels in the river are generally not a health hazard for contact recreation except
possibly along shorelines following rain storms. Bacteria comes from many sources
including combined sewer overflows, urban storm runoff, municipal and industrial
discharges, septic systems, marinas, boats, and other diffuse sources such as agricultural
runoff.

A study of food-chain effects of contaminants in the Columbia River (Buck 2004) found that DDE
and DDD were the most commonly detected and most elevated compounds in invertebrates, fish, and
bird eggs collected from or adjacent to the river. Polychlorinated biphenyls (PCBs) were found
frequently in fish and bird egg samples, but were rarely detected in sediment or invertebrates. The
PCBs and DDE found in most fish samples exceeded estimated guidance values for the protection of
avian predators, and concentrations in eggs of some piscivorous birds exceeded estimated no-
observed-adverse-effect levels (NOAELSs). Nearly all fish sampled also contained dioxins and furans
in excess of guideline values derived for the protection of avian predators, and concentrations in eggs
of some piscivorous birds exceeded estimated NOAELs. Although bioaccumulative contaminants
were near or below detection limits in sediment and invertebrates, the results documented
biomagnification of some organochlorines to concentrations likely resulting in adverse impacts to
some piscivorous bird species.

The report recommended that refuges located along the Columbia River provide adequate riparian or
vegetative buffers on any land supporting agriculture or pasture, or land formerly used for these
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purposes, to prevent erosion of soil associated with DDT or its metabolites from entering waterways.
The report also recommended that population monitoring or nest counts of breeding terns,
cormorants, and bald eagles continue, and that eggs of piscivorous birds be monitored for
contaminants every five years.

A 1999 Fish and Wildlife Service study reported on the productivity of bald eagles nesting along the
Lower Columbia River, including pairs nesting on Ridgefield Refuge, and contaminant levels in eggs
collected in 1994 and 1995. Eggshell thickness was determined, and egg contents were analyzed for
organochlorine pesticides, total PCBs, polychlorinated dibenzo-p-dioxins (PCDDs), polychlorinated
dibenzofurans (PCDFs), planar PCBs, and halogenated dioxin-like compounds. Buck found that
although total productivity increased due to the success of new nesting pairs moving into the region,
organochlorine contaminants were continuing to impact the breeding success of lower Columbia
River eagles (USFWS 1999). A study of contaminant effects on great blue herons nesting along the
lower Columbia and Willamette rivers, including the Bachelor Island colony (Thomas and Anthony
1999) found organochlorines (DDE), PCBs, dioxins, furans, and trace elements in heron eggs,
however, reproduction at the colony level was not impaired.

Another potential contaminant issue for the refuge is contaminants originating from houseboats.
About 50 residents live in houseboats on Lake River, on moorage leased from WDNR. A
Washington State Department of Ecology (WDOE) study shows a contaminated water site just north
of the houseboats.

Pacific Wood Treatment Site Contaminant Plume and Remediation (Carty Lake, Lake River).
The primary contaminant issue at the Ridgefield Refuge is the former Pacific Wood Treating
Corporation (PWT) facility. Several site and facility investigations conducted over the years have
shown groundwater contamination on and off the PWT site (Hart Crowser 1992, Kleinfelder 1993,
Ecology and Environment 1996, Buck 2000.) The site is located directly adjacent to Carty Lake and
is a Washington State Model Toxics Control Act (MTCA) cleanup site contaminated with wood-
treating related chemicals. The site is located at 111 West Division Street, Ridgefield, Washington.
Burlington Northern Railroad is on the east border of the site, and Ridgefield Marina is on the south.
Lake River, a side channel of the Columbia River, forms the west border, and Carty Lake and
Ridgefield Refuge are on the north border. In 1963, the Port of Ridgefield leased a portion of its 39-
acre Lake River property to PWT. Wood-treating operations at the PWT site began in 1964 and
involved a variety of chemical preservatives including penatchlorophenol (PCP), creosote, chromated
copper arsenate, and copper napthenate. Until the 1980s, chemicals were allowed to drain directly
onto the open ground as part of the wood treatment process. In 1985, the U.S. Environmental
Protection Agency (EPA) required PWT to begin cleaning up the contamination. Preliminary
investigations on this site began in 1986 when potential contaminants were identified as petroleum
hydrocarbons; volatile and semi-volatile organics; chlorinated phenols and related compounds; trace
elements such as arsenic, chromium, and copper; and dioxins and furans. A Resource Conservation
and Recovery Act (RCRA) facility investigation was conducted in the early 1990s (Kleinfelder 1993,;
see Contaminants Investigations below). In 1993, PWT declared bankruptcy and ceased operations.

In 1995, the Port and WDOE reached an agreement to begin cleaning the site. Cleanup was
implemented by the current landowner, the Port of Ridgefield, under the WDOE Toxics Cleanup
Program and the MTCA. In 1996, the Port of Ridgefield signed an Agreed Order with WDOE to
conduct investigations and remediation of the site. That year, the Port began removal of onsite
contaminated sediment in the stormwater system. In 1997, some contaminated soils were removed
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and others were stockpiled on site in the former tank farm treatment cell. The initial phase of
cleanup (removal of treating chemicals and equipment) was completed in 2000. However
contaminants remained in soil and groundwater.

In 2001 a Federal Housing and Urban Development grant allowed construction of a remediation
system to remove contaminants from soil. Clean-up efforts were focused on the removal of a
contaminant plume estimated to be approximately four acres in size and contain some 100,000
gallons of wood treating chemicals. The plume was in a shallow underground aquifer, but threatened
to contaminate a deeper, regional aquifer as well as Carty Lake and Gee Creek (Port of Ridgefield
2009a).

The remediation technology involved installation of a vapor and liquid extraction system, and a
steam injection system for removal of contaminants (Steam Tech 2000). The Service’s 2000 report
recommended installing additional groundwater monitoring wells in Carty Lake to evaluate the
success of cleanup efforts, and to ensure that operation of the steam remediation system did not
increase contamination of Carty Lake. In the fall of 2000, EPA installed three clusters of monitoring
wells (three wells per cluster) in the south end of Carty Lake. Analytic results from groundwater
collected from the middle well cluster revealed contamination with wood-treating chemicals and PCP
exceeded guidance criteria for groundwater. The Service installed three new wells in the fall of
2001, two approximately 82 feet (25m) north of the EPA well clusters and one south of the EPA
wells and closer to the PWT site. Well monitoring showed that the plume of contaminated
groundwater in the shallow aquifer had moved north toward Carty Lake and the refuge. Maximum
levels of 16 micrograms per liter of water (ug/L) PCP and 9.4 pg/L trichloroethylene (TCE) were
found in off-site groundwater wells near Carty Lake and the refuge (Buck 2000, WDOE 2001).
Baseline data was collected from the wells in January 2002, and wells were sampled on a quarterly
basis thereafter, until September 2003.

The Port of Ridgefield (Port) has continued surveying for contaminants in the vicinity of the Lake
River Industrial Site. In May 2009, the Port began an assessment along the west side of Lake River
on the refuge to characterize indicator hazardous substances in deep groundwater. In November
2009, the Port collected sediment samples from Carty Lake on the refuge. Results of these sampling
efforts will be provided to the refuge by the Port.

Installation of the steam remediation system began in 2002 and was completed in 2004. The first
steam injections took place in May 2004. Cleanup efforts continue to the present, with 2-4 years
estimated to completion (Port of Ridgefield 2009a). The Port of Ridgefield expects that some
cleanup of site soils and sediments in Lake River adjacent to the site will likely continue after 2011.
The Port expects that final clean-up of soils and sediments will occur simultaneously with site
redevelopment (Port of Ridgefield 2009b).

Contaminants Investigations A facility investigation conducted by Kleinfelder (1993) documented
onsite contaminants including PCP, volatile and semi-volatile organics, copper, chromium, and
arsenic. It also documented wood-treating chemicals and trace elements in sediment and water in
and around surface water outfalls in both Carty Lake and Lake River. While PWT was still in
operation, PCP was detected in sediment samples collected from Lake River and the Ridgefield
Refuge. Concentrations of 34 to 38 ng PCP per kg were detected on the refuge and near the
stormwater outfall. The highest PCP concentrations were 410 and 2,200 pg/kg found in sediment
near two outfalls draining into Lake River. Sediment conditions were evaluated using the State of
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Washington’s Marine Sediment Standards for PCP, and equilibrium theory based on chronic ambient
freshwater criteria for comparison. Both comparisons indicated a potential for adverse effects to
benthic organisms from the 2,200 pg/kg concentration. The results from this investigations
documented that contaminants had moved off the PWT site and could potentially harm trust
resources.

A study conducted for the EPA in 1996 concluded that contaminants originating from the PWT site
had migrated off-site and into refuge lands, including Carty Lake and adjacent wetlands (Ecology
and Environment 1996). Site contaminants had contacted soil, sediment, surface water, and
groundwater on the refuge. A single release of a PCP-containing liquid from an overflowing tank
was observed entering the refuge in 1995. Groundwater in wells installed on the border of the refuge
and the site at Carty Lake contained up to 12 pg/L of PCP, which was well above the risk-based
concentration for PCP of 0.56 ug/L.

A study was conducted by the Service in 1999 to document environmental contaminants which had
entered the refuge from the PWT site through the groundwater or surface water, in order to request
appropriate cleanup activities from the Port of Ridgefield (Buck 2000). In June and July 1999,
sediment and fish (largescale sucker) were collected from Carty Lake, Lake River adjacent to the
PWT site, and a nearby reference area. The fish and sediment samples were analyzed for
organochlorine pesticides, total PCBs, PCP, chlorophenoxy acid herbicides, and trace elements.
Sediment samples indicated that organochlorine contaminants and chlorophenoxy acid herbicides
were at or below detection limits, or similar to concentrations in sediment from the reference area.
However, the results indicated that PCP and the trace elements arsenic, chromium, copper and
possibly lead and zinc exceeded guidance values and were elevated on the refuge as a result of
migration from the PWT site. In fish tissue samples, most chemical constituents were below
detection limits, or similar to values outside Carty Lake. The data suggested that trace elements are
locked in sediment, and therefore, not available to fish in Carty Lake, although sample sizes of fish
were limited.

The results indicated that PCP and some trace elements in sediment at the south end of Carty Lake
could be impacting or limiting the occurrence of some benthic fauna in the area adjacent to the PWT
facility. Concentrations of PCP, based on sediment samples from this study and water samples from
previous investigations, could also impact fish eggs, developing embryos, or sensitive fish species
such as trout and other salmonids. The implication of these findings was that management activities
that disturb sediments in Carty Lake should be avoided. Salmonids are highly sensitive to PCP in the
water column. Contaminant concentrations in Carty Lake currently prevent restoration activities
from occurring at the site, including activities that would benefit listed salmonids (for example,
reestablishing the former connection between Carty Lake and the Columbia River). Even if no such
activities take place, salmonids could be exposed to PCP from Carty Lake during periods of overflow
into the outfall area near Gee Creek.

Gee Creek. Under current Washington State water quality standards, Gee Creek is to be “protected
for the designated uses of: Salmonid spawning, rearing, and migration; primary contact recreation;
domestic, industrial, and agricultural water supply; stock watering; wildlife habitat; harvesting;
commerce and navigation; boating; and aesthetic values” (WAC 173-201A-600, WDOE 2006).

In the first county-wide assessment of general water quality (Clark County 2004), overall stream
health in the West Slope Watershed, including Gee Creek, scored in the poor to very poor range.
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Segments of Gee Creek are listed under Section 303(d) of the Clean Water Act: Category 5 (fails to
meet clean water standards) for fecal coliform, and Category 2 listed (waters of concern) for
dissolved oxygen and temperature (WDOE 2009). Segments of Gee Creek are also Category 1 listed
(meets tested standards for clean waters) for dissolved oxygen, pH, and ammonia-N (Clark County
2008b).

As part of a subwatershed needs assessment report (Clark County 2008b), existing data on the
geomorphology, hydrology, water quality, and macro-invertebrate diversity of Gee Creek were
collected and analyzed. Water quality data for the portion of Gee Creek running through the refuge
were not available, however, data collected from two monitoring stations at Abrams Park in
Ridgefield, about one mile upstream of the refuge, were included in the assessment and provide an
indication of the impacts of upstream activities on the water quality of Gee Creek as it enters the
refuge. Recent data (2002-2006) from the Abrams Park stations indicate that Gee Creek has
significant water quality issues related to temperature, dissolved oxygen, turbidity, and fecal coliform
bacteria. Observed levels of these characteristics were high enough to have negative impacts on
macro-invertebrate populations; salmonid spawning, rearing, and migration; primary contact
recreation; wildlife habitat; and aesthetic values.

Temperature. Elevated temperatures have a detrimental impact on salmonid rearing, as juveniles are
exposed to elevated summer temperatures. Resident cutthroat trout are exposed at all age classes.
Temperature-related impacts to salmonids begin to occur at stream temperatures greater than 64°F.
Impacts include decreased or lack of metabolic energy for feeding, growth or reproductive behavior;
increased exposure to pathogens; decreased food supply; and increased competition from warm-
water tolerant species (ODEQ, 2004 draft). Continuous summer water temperature monitoring from
2002 through 2006 at Abrams Park indicated that temperatures exceeded the state criterion of 63.5° F
for protecting salmonid habitat every year, and remained elevated over substantial periods. Seven-
day average maximum temperatures recorded at Abrams Park in the summers of 2002-2006
exceeded the state criterion by 3°F to 8°F. Due to the negative effects of chronic high temperatures
on salmonids and other cold-water animals, the amount of time spent with elevated temperatures is
also of interest. The number of days with temperatures exceeding 64° F ranged from 39 to 81 at
Abrams Park over the four years of monitoring (Clark County 2008b).

Turbidity. Turbid water may limit foraging ability of fish, and indicates the presence of fine silt that
clogs gills and spawning beds. Fine sediment deposits compromise gravel spawning areas, smother
eggs, and impact food availability by suppressing benthic macroinvertebrate populations. Natural
background turbidity in most Clark County streams was probably in the range of 0.5 to 2
Nephelometric Turbidity Unit (NTU); currently the summer median for Gee Creek is 4.5 NTU and
the fall-winter-spring median is 8.5 NTU. Turbidity readings in the 20-40 NTU range are common
during storm events. The primary sources of excessive turbidity and silt load in Gee Creek are
probably related to soil and bank erosion. Off-site erosion (development, agriculture, recreational
vehicle use), and in-stream erosion (bank scour, slumping, re-suspension of sediments during high
flows) likely contribute significantly to the elevated turbidity during rain events. Extremely high
turbidity values have been associated with specific sediment sources during rainfall events. The
highest recorded value in Gee Creek since 2002 was 4,660 NTU, collected at Abrams Park in August
2004. The source of this event was insufficient erosion controls at a subdivision construction project
a mile upstream. The event caused lasting damage to the creek, and substantial sediment from this
source is still present (Clark County 2008b).
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Fecal coliform. Elevated counts of fecal coliform bacteria are a concern associated with water-based
recreation, especially during the summer months when the majority of water contact recreation
occurs. A manure spill in 2001 was severe enough to cause a major fish kill in the creek below
Royle Road (Cornelius 2006). Quarterly fecal coliform values from 2003 through 2006 indicate 36
percent of fall-winter-spring (FWS) samples and 100 percent of summer samples exceeded 200
cfu/100mL. Ninetieth percentile values for FWS and summer seasons were 500 and 1,380
cfu/100mL, respectively, 2.5 to 7 times the criterion. The extent of elevated fecal coliform results
during 2007 and 2008 suggest the presence of fairly widespread and consistent sources that will
likely require considerable effort to control (Clark County 2008b).

Nutrients. Phosphorus and nitrogen in excess may contribute to elevated levels of algal or plant
growth, especially in slower moving, low gradient streams or in downstream water bodies. Nutrients
(phosphorus and nitrogen) have not been assessed for lower Gee Creek; however, 85 percent of
samples from upper Gee Creek exceeded the EPA criterion of 0.100 mg/L. Groundwater in Gee
Creek is naturally high in phosphorus, tending to increase in the deeper aquifers (Turney 1990). As
shallow sources deplete during the summer, these deeper aquifers contribute a greater share of
surface flows. Naturally elevated concentrations may be augmented by nutrients from fertilizers,
leaking septic tanks and sewer infrastructure, wildlife, and direct livestock access. Despite high
nutrient levels, algae growth does not appear to contribute greatly to observed turbidity in Gee Creek.
However, the downstream impacts of high phosphorus concentrations may be more significant than
local effects. High nutrients may contribute to blue-green algal blooms in the lower end of the Gee
Creek watershed in the Columbia River floodplain, where high-nutrient water enters slower-moving
areas (Clark County 2008b).

Other Water Quality Issues. Although not a contaminant issue, an associated water quality problem
involves carp, because they stir up the bottom, it prevents establishment of aquatic vegetation and the
development of the invertebrate community that would provide a food source for various diving
waterfowl, as well as numerous dabblers during the breeding season.

3.8 Surrounding Land Uses

The refuge borders the communities of Ridgefield and Vancouver Washington and is located within
Clark County Washington. Although the refuge falls outside of the City limits, the community of
Ridgefield borders the south end of Carty Unit and is located directly across Lake River from most of
the River ‘S’ Unit. The City of Ridgefield was incorporated in 1909 and began as an agricultural and
forestry based community. In 1964, the Pacific Wood Treatment facility began operations adjacent
to the refuge’s present-day Carty Unit.

Bachelor 1dland Unit. Bachelor Island is bordered by the Columbia River to the west, Bachelor
Slough to the East, and Lake River to the Northeast. The closest nonrefuge land use occurs across
the Columbia River on Sauvie Island, Oregon. Sauvie Island is a mix of private and public land
holdings. Oregon Department of Fish and Wildlife manages over 12,000 acres of the island as
Sauvie Island Wildlife Area. Sauvie Island is an important stop during fall and spring migration of
waterfowl, as well as an important wintering area for several species of cackling and Canada geese.
Sauvie Island Wildlife Area works with cooperators to produce wildlife food crops. Waterfowl and
sandhill cranes are known to fly between the refuge and Sauvie Island as disturbance or their food
supply warrants. Public uses such as hunting, hiking, fishing, and boating are allowed on this portion
of the island. Privately held land on Sauvie Island is still largely agricultural.
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Carty Unit. The Carty Unit “lowlands” are bordered by Lake River to the west, Gee Creek to the
north, the Port of Ridgefield to the south and BNSF Railroad tracks to the east. The Morgan family
is the only major landowner between refuge lands of the Carty Unit and the Lewis River; a portion of
their property lies within the refuge’s acquisition boundary. The Morgan family primarily utilizes
their 1,500-acre property, purchased in 1941, for livestock grazing and tree farming.

The Port of Ridgefield owns the Lake River industrial site, 40 acres of underdeveloped waterfront
property along Lake River in downtown Ridgefield, adjacent to Carty Lake on the Carty Unit. The
property is zoned for waterfront mixed use development under Ridgefield Development Code
Chapter 18.30, and the Port has developed a comprehensive plan for the property (Port of Ridgefield
2001, revised 2008). The Port of Ridgefield administrative and facilities management offices and
staff are currently located at this site. Although owned by the Port of Ridgefield, the land bordering
the southern boundary of the Carty Unit was operated by PWT from 1964 until their bankruptcy in
1993. Further development of the Port property cannot occur until remediation of soil and
groundwater contamination at the PWT site is completed. The City of Ridgefield also owns a small
piece of property adjacent to the Port on the eastern shore of Carty Lake. The property currently
houses the City’s wastewater treatment facility.

The Port’s comprehensive plan was revised in 2008 (Port of Ridgefield 2009b) and included the goal
of redeveloping the Lake River property as a ‘mixed-use waterfront employment center’ with a
diversity of job types and high-wage jobs. The Miller’s Landing project would be a mixed use
waterfront development including public green spaces, office space, light industrial, moorage, retail,
and an Environmental Science research and development facility (a cooperative project between
Washington State University, the Port and the Confluence Project). Before redevelopment can occur,
individual areas must meet the clean-up criteria set forth by WDOE. The Port is currently pursuing a
“development-based remediation” strategy on the waterfront where final clean up of the Lake River
Industrial Site occurs with redevelopment.

In 2006 the Port began planning a rail overpass to provide new, direct access to the Lake River
waterfront from downtown Ridgefield. The project would extend Pioneer Street to the west via a
curving overpass that would touch-down near Mill Street. This project would allow the at-grade
crossings at Mill and Division Streets to be closed. Planning and construction of the overpass project
is part of the overall waterfront redevelopment project (Port of Ridgefield 2009b).

The clamor of trains on the BNSF railroad tracks, which separates the main body of the Carty Unit
from the parking area, often disrupts educational programs at the plankhouse and can be a general
annoyance for visitors searching for an undisturbed nature walk. The bridge that is necessary to span
the railway is non-ADA compliant and acts as a barrier to many visitors with physical disabilities.
Visitors with disabilities must be “flagged” across the at-grade crossing upon request. The refuge
has created conceptual plans for a new ADA accessible bridge. Trains parked in front of the at-grade
crossing have been a barrier to disabled visitors and refuge management on the Carty Unit.

The Carty Unit parking area is currently located on the Ridgefield National Wildlife Refuge
Complex site. This area is bordered to the north by the Carty family property, to the east by Main
Avenue and low-density housing, and to the south by Gee Creek.

Ridgeport Dairy Unit. Ridgeport Dairy Unit is bordered on the south by farm land owned by the
Fazio family. Lake River borders the unit to the east with the BNSF railroad tracks running on the
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opposing bank. Developed properties are perched atop steep graded hillsides. The unit is bordered
on the west by the Columbia River, with the closest nonrefuge land use at Sauvie Island (See
description under Bachelor Island Unit). A small portion of the northeast corner of the unit is
bordered by cattle grazing property owned by the Roth family.

Lower River Road, owned by Clark County, runs along the levee that separates the southwest portion
of the unit from the Columbia River. In June 1962 the Washington State Department of Highways
published its survey report of the state legislature’s joint fact finding committee on highways, streets,
and bridges. The State proposed to upgrade and extend River Road, which would have passed
through the middle of the current River ‘S’ Unit, crossed the Lewis River on a new bridge, and
connected with U.S. 99 at Woodland (Clark County-Vancouver Regional Planning Commission
1963). In 1963 the state legislature authorized the designation of Lower River Road and its future
extension as far as Ridgefield as State Highway 1-T. This extension was never completed. Lower
River Road dead-ends within the refuge and was utilized by visitors until 2004. At that time,
portions of the levee slumped, causing the road to become impassable. At this time, the county has
no plans for levee or road reconstruction. The road and parking area have always been a magnet for
illegal garbage dumping, trespass, and vandalism. The State of Washington owns a right of way
along the east side of Ridgeport Dairy unit (see Appendix M, Figure 1). This right of way is 140 feet
wide in most places.

River ‘S Unit. Lake River and Bachelor Slough form most of the west, north, and east borders of
this unit. Across Lake River to the east lies the BNSF railway, Port of Ridgefield property (see
description under Carty Unit), McCuddy’s Marina (which provides boat slips and houseboat
moorages), and steep sloping hillsides. Just beyond the marina and Port property lies downtown
Ridgefield. The entrance of the River ‘S’ Unit meanders through a steeply sloping draw with high
density housing developments planned for the upland pastures that surround its intersection with S.
9th Avenue. These developments are currently zoned as UH-10 properties. The population of the
City of Ridgefield in 2004 was estimated at 2,602 residents and is projected to hit 26,200 residents by
2024 (City of Ridgefield 2005).

Roth Unit. The Roth Unit is bordered to the east by Lake River and the west by the Columbia River.
The north and south boundaries of the unit border refuge lands. Forty two acres to the east of
Campbell Lake are owned by the Roth family and used primarily for grazing. The BNSF railway
runs along the eastern banks of Lake River. Residential development is located atop the steeply
sloped hillside above the railroad. Sauvie Island lies on the opposing shores of the Columbia River
(see description under Bachelor Island Unit). The State of Washington owns a right of way along the
east side of Roth unit. This right of way is 140 feet wide in most places (see Appendix M, Figure 1).
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Chapter 4. Refuge Biology and Habitat

This chapter addresses the biological resources and habitats found on the refuge. However, it is not
an exhaustive overview of all species and habitats. The chapter begins with a discussion of
biological integrity (historic conditions and ecosystem function), as required under the Improvement
Act. The bulk of the chapter is then focused on the presentation of pertinent background information
for habitats used by each of the 15 Priority Resources of Concern (ROCs) and other benefitting
species designated under the CCP. That background information includes descriptions, conditions
and trends of habitats; key ecological attributes of habitats; and finally, threats (stresses and sources
of stress) to the habitats and/or associated ROCs. This information was used to develop goals and
objectives for the CCP.

4.1 HistoricWildlifeand Habitat Conditionsand Changes Since 1800

The lower Columbia River ecosystem, of which Ridgefield Refuge is a part, has undergone dramatic
alteration over the past 200 years. The three most discernible changes include:
e Changes in the hydrology of the Columbia
The Service manages a highly altered eco- River due to dam operations;
system at the refuge, due in large part to: e Conversion of Columbia River bottomlands to
e Artificial river operations; . . . o
. . : agricultural lands (including diking and
e Widespread nonnative invasive .. . a1 al
species; and Flrammg) and residential, commercial, and
Extensive land use conversion and industrial development; and
fragmentation. e Loss of native species, accompanied by a

large influx of nonnative and invasive plants
and animals into the system.

Many habitat changes and the spread of invasive species were underway long before dams were built
and the refuge was established. This section discusses the connection between these landscape level
changes and the current vegetation and wildlife on the lands and waters occupied by the refuge. This
summary is not a complete analysis of all factors related to changes in native vegetation, fish and
wildlife. Much of the information presented here is based upon the team’s knowledge of the area.

4.1.1 Historic Descriptions of Habitat and Wildlife

Before dam construction within the Columbia River system, spring floods, or freshets, were the
primary hydrological influence on the lower river. Overbank flooding, scouring and sediment
deposition created and maintained a mosaic of wetlands and bottomland forests along the river. The
average annual spring flood reached a stage of 21.5 feet at the gage at Vancouver, Washington.
Average spring flooding in the lower river would have inundated up to 170,000 acres for periods of
up to 60 days, and major floods inundated up to 300,000 acres of bottomland floodplain (Christy and
Putera 1993). Historically, spring flooding would have annually inundated most of the refuge. The
History of Clarke County (Alley and Munro-Fraser 1885) notes that the bottomlands along the
Columbia River were “subject to the annual overflow, which reaches its highest in June . . .”

Vegetation. The earliest written description of refuge lands dates from November 5, 1805, when
Lewis and Clark described Bachelor Island (which they called Green Bryor Island) as “Covered with
tall trees & green briers” (Moulton 1990). A general description of habitat in the Portland Basin is
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found in the journal of another expedition member, John Ordway. On November 3, 1805, he
described Government or McGuire Island, opposite and upstream from present-day Portland as
“mostly prarie and large ponds, which is full of Swan Gees brants and ducks &C” (Moulton 1996).
Lewis’s journal entry of March 29, 1806, noted that the people of the Cathlapotle nation took ““great
quantities” of wapato (Saggitaria latifolia) “from the neighboring ponds, which are numerous and
extensive in the river bottoms and islands” (Moulton 1991). Clark also made reference to a “large
pond” (Carty Lake) where wapato grew in abundance, and a “butifull grassy area” between Carty
Lake and Lake River, where the expedition encamped on March 29, 1806 (Moulton 1991). Ordway
described the campsite as “a handsom Green where had once been a village” (Moulton 1996). Lewis
described the vegetation of Sauvies Island (which the expedition called Wapato Island) in some
detail on March 30: “ . .. the land is high and extremly fertile and intersected in many parts with
ponds which produce great quantities of the sagittaria Sagittifolia, the bulb of which the natives call
wappetoe. there is a heavy growth of Cottonwood, ash, the large leafed ash and sweet willow on
most parts of this island” (Moulton 1991).

Maps and survey notes from the General Land Office, made between 1851 and 1865, are the only
reliable source for information about original vegetation of the Ridgefield bottomlands; however,
these reports mainly contain information on tree species and little information on shrubs and
herbaceous vegetation. Maps and survey notes from the General Land Office made in the 1850s
indicate that the present-day refuge contained a mixture of bottomland forest, riparian forest, and
shallow overflow lakes (Bureau of Land Management 2007a, b; and Christy and Putera 1993). The
vegetation of much of the present day refuge was described as “W. ash, Cotton-wood, willow &c,
undergrowth Grass, Briars, Willows &c.” An August 1853 survey of the area noted “Land level
bottoms, subject to inundation from 1 to 4 ft. deep . . . West half prairie or meadow, [remainder]
timbered with ash balmgelead [cottonwood] crabapple & undergrowth willow briers vines &c.”
(BLM 2007b). An 1854 map (Figure 4.1) shows the vegetation of Bachelor Island (then called
Columbia Island) as “Balm Gilead, Ash, Thorn with dense undergrowth” (BLM 2007a). Oral
histories of Bachelor Island described the Island as a thick bottomland forest cut by meandering
sloughs prior to the 1940s (Cornelius 2006). Shrub swamps were probably another habitat type once
common on the refuge. Christy (2004) noted that “Historically, willow swamps were the second
most abundant wetland vegetation (after wet prairies) [in the Willamette Valley], forming a wet
landscape described by early explorers and land surveyors of the region. Many of these systems
were maintained or enhanced by beavers and have since been lost to drainage and conversion to
farming.”

These early survey notes indicate that much of the present day refuge, like much of the Portland-
Vancouver Basin, was originally covered by bottomland
and riparian forest dominated by black cottonwood, Oregon
forest, interspersed with tidal ash and willow. The forest was interspersed with tidal
sloughs, shallow overflow lakes, sloughs, wet meadows, and broad, shallow overflow lakes
and meadows. and ponds. Most of the area flooded in June when the
Columbia River overflowed its banks.

Most of today’s refuge was
originally floodplain and riparian

Little data exists on the original wetland vegetation, except that several early writers noted the
presence of extensive stands of wapato (Saggitaria latifolia) growing in shallow lakes throughout the
region. “Wapato Valley” was the name Lewis and Clark gave the region from the downstream end
of the Columbia Gorge to the confluence of the Columbia River with the Cowlitz River at Kelso-
Longview. Lewis and Clark reported extensive harvest of this plant from Carty Lake by the

4-2 Chapter 4. Refuge Biology and Habitat



Ridgefield National Wildlife Refuge Comprehensive Conservation Plan

inhabitants of Cathlapotle village (Moulton 1991[7]:26-30). Jewett (1927) reported Canvasback
Lake on Bachelor Island as “being shallow and supporting a wealth of aquatic vegetation, is
essentially a ‘mallard lake.”

Wet meadows on the shallow, drying margins of overflow lakes were probably dominated by
Columbia sedge (Carex aperta), which was described by Piper and Beattie (1915) as “the common
‘hay sedge’ of the Columbia River bottoms where it was first collected by Douglas.” Pacific willow
(Salix lasiandra ssp lucida) grew on wet flats along channels and around overflow lakes. Oregon ash
(Fraxinus latifolia) occurred on slightly higher sites protected by natural levees. Higher banks and
the tops of natural levees were dominated by associations of Oregon ash, black cottonwood (Populus
trichocarpa), with red-osier dogwood (Cornus stolonifera), snowberry (Symphoricapos albus) and
stinging nettle (Urtica dioica) (Christy and Putera 1993).

Terraces and wetland margins were covered by a mixture of prairie; oak savannah/woodland with
understory dominated by red fescue (Festuca rubra) and California oatgrass (Danthonia californica);
Douglas-fir; and Oregon ash. It is possible that the prairie and oak woodland communities were
maintained by anthropogenic fire, as was the case throughout the Willamette Valley/Puget Trough
region. GLO survey notes from the 1850s (Bureau of Land Management 2007b) describe oak
woodlands on higher ground of the present-day Carty Unit.

Little data exists on native prairie vegetation of the present-day refuge. Before flood control, wet
meadows or prairies on the Columbia River bottoms were frequently flooded well into summer, and
little is known about their original composition, because widespread invasion of reed canarygrass
(Phalaris arundinacea) has displaced many native species. Depending on elevation and soil
characteristics, some areas were likely dominated by tufted hairgrass (Deschampsia caespitosa)
while others were dominated by Columbia sedge (Carex aperta) which intergraded with a complex
of marshes and sloughs on the river bottoms (Christy 2004).
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Figure4.1 General Land Office map of Bachelor 1sland, Gee Creek, Sauvielsland, and the
Scappoose Flats, 1854. Source: Bureau of Land Management, Oregon State Office, Land Status
and Cadastral Records, Willamette Meridian-Oregon and Washington.

4-4 Chapter 4. Refuge Biology and Habitat



Ridgefield National Wildlife Refuge Comprehensive Conservation Plan

4.1.2 Changesto Lower Columbia River Wildlife and Habitats Since 1850

Although people have lived on the present-day refuge for at least 2,300 years, the influence of human
activity on the landscape was relatively minimal. Towns were relatively small in size; Lewis and
Clark reported in 1805 that Cathlapotle, the third largest town on the lower Columbia, had about 900
inhabitants. A limited number of western red cedars were felled to supply materials for houses and
canoes, but bottomland forests remained largely intact. People may have set fires to manage oak
woodlands and grasslands, as was the case elsewhere in the Willamette Valley and Puget Trough.

The Fur Trade. The pace of landscape change accelerated rapidly following Euro-American
settlement in the 19" century. Britain’s Hudson’s Bay Company established a fur-trading post at
Fort Vancouver in 1825. The fur trade affected populations of certain mammals harvested for fur
and food, but no species was affected more than the beaver. Beaver were an important factor in the
creation of wetlands, and many wetlands developed on sediments trapped by beaver dams.
Historically, willow swamps were the second most abundant habitat (after wet prairies) in the
Willamette Valley and probably were common in the Portland-Vancouver Basin as well, forming a
wet landscape described by early explorers and land surveyors of the region. Many of these wetland
complexes were maintained or enhanced by beavers. Although beavers seem common today, historic
populations in Oregon were probably ten times larger than current. Their numbers were decimated
first by commercial trapping prior to 1845, then by diminishing wetland acreage caused by their
trapping, and finally by widespread agricultural drainage projects (Christy 2004).

Agricultural Development. From the mid 1800s on, bottomland forests were gradually cleared for
agriculture, and to supply firewood and wood products. Cottonwood harvested from Clark County
bottomlands was made into staves and barrels (Alley and Munro-Fraser 1885) and later was used in
paper production. Oregon ash was primarily used for firewood, but it was also made into wagon
frames, furniture, barrel staves, and tools. Christy and Putera (1993) noted that most present day
stands of Oregon ash on the lower Columbia River appear to have originated between 1910 and
1930.

Bachelor Island was settled in the 1850s (see Chapter 6, Refuge History). By the late 1800s much of
Bachelor Island’s bottomland forest had been logged off, and the island was being used for pasture
and for growing hay and grain. When Portland businessmen Ladd and Reed bought 1,000 acres on
Bachelor Island in 1876, these uses were well established. In 1942, 1,120 acres of the island were
diked. Subsequently, the original ridge-and-swale topography of the island was muted by removing
soil on the tops of ridges and using it to partially fill the swales. In the early 1980s between 900 and
1,000 acres of potatoes and barley were being grown on the island. By the time the refuge acquired a
portion of Bachelor Island in 1985, the original wetlands had been filled and drained, and the original
ash/cottonwood forest was reduced to a remnant outside the dikes.

In 1872 James E. Carty settled on the area currently known as the Carty Unit. The Carty family
primarily used their land for grazing. Former Refuge Manager Bruce Wiseman reported that the
Carty family had logged cottonwood trees from the high bench ground along Lake River in what is
now the Carty Unit. However, the Carty Unit was never diked, and habitats there remained in a
relatively natural condition. The River ‘S’ Unit was diked in 1941, and ash forests were logged from
the unit in the 1950s to clear land for pastures. Up to 600 cow/calf pairs, and at times hundreds of
sheep, grazed on improved and canarygrass pastures.
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Livestock grazing had major effects on wildlife and habitat. Native grasses and forbs were not
adapted to heavy grazing pressure; grazing therefore opened the door to the spread of exotic plant
species. Exotic pasture and forage grasses were also intentionally introduced. These grasses had a
competitive advantage under heavy grazing pressure, and permanently altered many plant
communities. Livestock grazing in riparian areas allowed exotic reed canarygrass to invade and
largely replace the native understory plant community.

On the other hand, livestock grazing benefitted some native wildlife species. Until the mainstem
Columbia River dams were built, and widespread levee construction along the lower Columbia River
was completed, healthy and productive wetlands supported large numbers of migrating and wintering
waterfowl. The juxtaposition of wetlands and adjacent pasture and croplands may have actually been
favorable to geese and certain ducks that preferred short, nutritious grasses. During the 1950s and
1960s, pastures on the present-day refuge were used heavily by migratory and wintering Canada
geese (mostly duskys), tens of thousands of American wigeon, and other ducks. Some wildlife
species responded to changing land uses by altering their wintering areas and migration routes.
Bromley and Rothe (2003) discussed changes in the distribution of dusky Canada geese during the
20" century. A summary follows.

Until the late 1930s, dusky Canada geese apparently wintered primarily along the Oregon coast
(Gabrielson and Jewett 1940). From the late 1930s through the mid-1940s, large dark geese,
presumably duskys, were commonly observed spring and fall migrants and winter visitors in the
southern Willamette Valley (Gullion 1951). Jewett (1953) reported observations and harvest of
duskys from the Willamette Valley and Sauvie Island, Oregon, from 1931 through 1952. He noted
that “this coastal species [is] fairly common along the ocean beaches the entire length of Oregon, but
is becoming either better known to hunters, or is actually increasing during the fall and winter
months in the Willamette Valley and Lower Columbia River Valleys.” Finally, Hansen (1962)
compiled an extensive data set based on more than 1,000 recoveries of duskys banded on the Copper
River Delta (CRD), and demonstrated that CRD duskys wintered primarily in the Willamette Valley.
By the mid-1960s, just prior to the effective establishment of refuges in the Willamette Valley and
the lower Columbia River, concentrations of duskys wintering in the Willamette Valley had shifted
from the southern end of the valley, to the middle valley near Corvallis and Albany (Chapman et al.
1969). In part, this change in distribution may have been due to both increases in pasture, and later,
grass seed production in the Willamette Valley and lower Columbia River; and decreases in suitable
habitat on the coast (Pacific Flyway Council 2008).

Ornithologist Stanley Jewett published a report on waterfowl on Bachelor Island based on his
observations during the fall and winter of 1926-1927. Jewett reported that Canvasback Lake on
Bachelor Island “is essentially a ‘mallard lake.” This species outnumbers all other species of ducks
there.” He also noted that pintail, American wigeon, and green-winged teal were common; lesser
scaup were somewhat common; and that the wood duck was both common and a permanent resident.
Ducks which were less common, or of “irregular occurrence” included cinnamon teal, shoveller,
canvasback, [greater] scaup—“nowhere near as plentiful as the [lesser scaup]”—ring-necked duck, and
ruddy duck (Jewett 1927).

While intensive agricultural development resulted in benefits to geese and certain ducks, it had
negative effects on other native species, including salmon and trout, landbirds associated with large
tracts of riparian forest (e.g. yellow-billed cuckoo), and large mammals. Columbian white-tailed
deer, once common in the bottomlands, had become rare in the Ridgefield area by the 1940s. They
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did persist in the lowlands further downriver, where they were known to local farmers and sportsmen
as “tideland, or cottontail deer” (DOI 1941). The total white-tail population on the lower Columbia
River was estimated at 375 in 1975, with most of the population in Columbia County. The
subspecies was present, but in very low numbers between Bonneville Dam and the Columbia County
line. A single white-tailed deer was seen on the refuge during big game surveys in 1974-1975, “in
grazed pasture near ash/cottonwood habitat” (Tabor 1976a).

Historically, the upper reach of Gee Creek was used by chum and coho salmon and coastal cutthroat
trout for spawning. By the 1940s few salmon utilized the creek, due to forest clearing and
agricultural activities that reduced water quality, and barriers to upstream migration. An oral history
identified a few chum salmon spawning in a tributary of Gee Creek in the 1940s. A second-hand
story was reported about coho salmon trying to get past a barrier in the upper reach of Gee Creek,
near Royle Road, “prior to the 1950s.” A 1951 fisheries report said that “silvers and chums utilize
[Gee Creek]” and that “fair to good spawning areas” occurred above the lower two miles of Gee
Creek slough. Cutthroat trout, which had been reported anecdotally in Gee Creek for many years,
declined to very low numbers by the 1990s (Cornelius 2006).

Hydropower Operations and Diking. Development of the Columbia River to provide flood control
and hydroelectric power began in 1932 with the completion of Rock Island Dam. Bonneville Dam,
56 river miles upstream from the refuge, was completed in 1938. Construction of dams made large
scale diking projects to expand or protect farmland on the lower Columbia River feasible (see
Chapter 3). On Bachelor Island, diking started in 1942 with the construction of five miles of levee
protecting 1,120 acres. In the 1940s and 1950s floods damaged the levees, and landowners
reinforced and raised the levee several times. The River ‘S’ Unit was diked in 1941 with further
improvements in 1947, 1963, and 1964.

Hydro operations and diking contributed to wetland loss in the lower Columbia River bottomlands,
both through direct loss (conversion to agriculture and other uses) and altered hydrology. Flow
regulation, along with structural modifications to river shorelines and channels, has changed patterns
of scouring and sediment deposition. Historically, spring flooding of the Columbia River created
tremendous annual scouring with large annual flows flushing out small fine sediments. The lack of
scouring inhibits successional processes. For example, natural cottonwood recruitment has been
greatly reduced, and the refuge contains mainly older even-aged stands. Likewise, Oregon ash
forests on the refuge are older, even-aged stands. Overflow lakes formerly dominated by large
expanses of submergent vegetation or open water were gradually overtaken by dense stands of
emergent vegetation (cattail, bulrush) or willow. In 1993, Christy and Putera estimated that over half
of the historic riverine wetlands in the lower Columbia River below Bonneville Dam have been lost
or substantially degraded as a result of flow regulation, diking, draining, filling, and dredging.

Levee construction has had severe consequences for ocean-type juvenile salmonids, for example,
lower Columbia River fall Chinook. Historically, flows that topped the river’s bank provided
juvenile salmonids with access to low-velocity areas they used as refugia and for rearing. Overbank
flows also contributed key food web inputs to the ecosystem and influenced wood recruitment,
predation, and competition in the estuary (Fresh et al. 2005). The lower Columbia River today serves
mainly as a migration corridor to and from the Pacific Ocean for adult and juvenile salmonids.
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Sediment transport below the dams has been greatly reduced. Since the late nineteenth century,
sediment transport from the interior basin to the Columbia River estuary has decreased by 60 percent
and total sediment transport has decreased by 70 percent (Jay and Kukulka 2003). This reduction in
the amount of sediment transport has affected habitat-forming processes in the Columbia River
estuary. Food webs are also affected, since sediment provides important nutrients that support food
production. Although the consequences of the reduced transport of sediment through the estuary are
not fully understood, the magnitude of change is very large compared to historical benchmarks
(Fresh et al. 2005).

Urban and Industrial Development. Columbia River hydropower stimulated significant economic
growth in the Pacific Northwest. During World War 11, electricity from the Columbia River powered
aluminum plants and shipyards in the Portland-Vancouver area (Center for Columbia River History
2009). Since 1948, the most notable habitat changes have occurred in the Portland/Vancouver area
(Tetra Tech 1996). Urban and other developed habitat has increased dramatically, with a
corresponding decrease in wetland, riparian scrub-shrub, coniferous forest, broadleaf forest, and
agricultural habitat.

Although the refuge itself maintained its rural character, lands along its eastern boundary have
largely been converted from farm and pasture land to residential development, with the pace of
development increasing dramatically in the 1990s. The refuge’s relatively small size, along with
adjacent residential and commercial development, and the presence of manmade barriers to dispersal
(e.g., roads and railroads along the eastern boundary of the refuge), affects the refuge’s future
potential to support some native wildlife species, especially those requiring large contiguous blocks
of habitat, or with limited dispersal ability. Water quality is an ongoing issue associated with urban
and industrial development both immediately adjacent to the refuge and in the Columbia River
corridor (see Chapter 3).

The Columbia River is a major transportation corridor for barges carrying grain and other products
from the interior northwest to worldwide markets. Because of the 40-foot-deep shipping channel in
the lower river, ocean freighters can navigate up the Columbia and Willamette rivers to Portland.
Navigation locks on Columbia and Snake River dams, and slackwater lakes behind the dams, allow
barges to transport goods more than 465 miles from the Pacific to the inland port of Lewiston, Idaho.

Not only does shipping have direct effects on habitat (e.g. shoreline hardening and channel dredging)
but waves from commercial and recreational boats cause bank erosion. This had been a particular
problem for the refuge on the Carty Unit along Lake River. As the site is located near the Port of
Ridgefield and a marina, boat traffic is heavy and the damage significant. This site suffered
significant impacts from floods in 1996 which exacerbated the continuing problem of boat wakes.
Large cottonwood trees which protected the site were ripped out of the bank. As of 2004, the steep
cutbank along the site’s western edge was eroding rapidly (USFWS 2004) and riprap had to be
placed to stabilize the shoreline. Lake River is also eroding Bachelor Island and closing up its own
outlet into the Columbia River (Oftedahl 2005).

The combined effects of Columbia River hydropower operations, bank hardening and stream
channelization, industrial and agricultural activity, introduction of exotic species, and urbanization,
have led to dramatic changes in historic habitats and associated wildlife of the Columbia River and
its floodplain. The refuge now provides habitat for wildlife in a highly altered system.
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4.1.3 History of Refuge M anagement

By the 1960s, reduction in waterfowl habitat (and therefore, waterfowl hunting opportunities) on the
lower Columbia River was noted by the Migratory Bird Conservation Commission (MBCC). The
MBCC noted the limited winter range of the dusky Canada goose and the need for protection of
wintering areas. These two factors were the major justifications for the establishment of the refuge
(MBCC 1964).

River S, Roth, Ridgeport Dairy, and Carty Units. The Service acquired its first Ridgefield Refuge
property in 1965. This property, the River ‘S’ Unit, had historically been a ranch, with extensive
improved and canarygrass pastures, which the MBCC noted were in an overgrazed condition. The
Carty Unit was acquired in 1966 and had also been used primarily for grazing. Until 1972,
management activities in these units did not change substantially from management under prior
ownership. Grazing pressure was historically heavy on the Carty Unit, but was reduced considerably
after the lands were acquired by the Service. However, the unit was still accessible to cattle,
especially during the periods of low water. On the River ‘S’ Unit grazing was used to maintain both
improved (grass-legume) and reed canarygrass dominated pastures in short-grass conditions that
favored both Canada geese and American wigeon. The 1970 refuge report stated that the “majority
of pintails and wetland populations” used Sauvie Island for “its flooded croplands, while the refuge
provides for the migration of wigeon, swans, and dusky Canada geese” (USFWS 1996a).

Grazing continued as a management tool for maintenance of short-grass habitat for foraging geese
and waterfowl] until 1972, when flooding destroyed most of the improved pastures on the River ‘S’
Unit. At that time, the River ‘S’ dike failed, and for the next 3 years the entire unit flooded annually.
Due to funding constraints, the dike remained open until late 1974 when repairs were completed by
an Army Construction Battalion from Fort Lewis, Washington. The prolonged flooding destroyed
the improved pastures and the unit became severely infested with weeds, especially thistle and tansy.
After the dike was repaired, more then 600 acres of pasture on River ‘S’ were rehabilitated. Farming
grains and hay for waterfowl and geese on 600-700 acres of the River ‘S’ Unit was implemented
until the early 1980s. Annual winter grains were planted by cooperative farmers to reduce noxious
weeds prior to planting a pasture mix. This planting was minimally successful because geese
destroyed most of the fall plantings. Corn was then introduced to provide an economically viable
crop for cooperative farmers while at the same time providing weed control and winter waterfowl
feed.

As the Flyway’s populations of ducks and geese changed, habitat management practices on the
refuge were modified to meet needs identified by flyway managers. Between 1965 and 1972, habitat
management was dominated by grazing to provide short grass for dusky Canada geese and wigeon.
Because objectives for dusky populations were being met in the late 1970s, refuge management
objectives were rewritten in an attempt to increase habitat and food production for dabbling ducks.

During 1980-1981, dusky populations began another serious decline; and a low of 10,100 birds was
recorded in the lower Columbia River and Willamette Valley in the winter of 1983-1984. Clover and
alfalfa were planted in 1983 to provide forage for geese. Grazing was reinitiated on the River ‘S’
Unit in 1984 and maintained until 1996 to provide short-grass habitat for foraging ducks and geese
through grazing reed canarygrass areas. Grazing was also the primary pasture management tool on
the Roth and Carty Units until 1996. Between the early 1980s and 1996, cattle were turned out about
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April 15 and removed during October/November. Cattle were rotated through several pastures.
Mowing was used to reduce weeds and excessive growth not removed by grazing. Water levels were
drawn down by mid-April to enable cattle to begin grazing in reed canarygrass wetlands. In a 1996
habitat review, the review team found that grazing was an appropriate management tool to provide
short green browse for Canada geese, cranes, and other waterfowl. However, they noted several
problems with the grazing program, including impacts to riparian areas (loss of understory
vegetation, loss of tree recruitment, bank erosion, and declining water quality in Gee Creek);
disturbance to wildlife in fall; cattle and geese competing for forage in late spring; promotion of
monotypic stands of reed canarygrass; and other weed problems.

As a result of recommendations made by the habitat review team in 1996, a number of modifications
to the grazing program were made. Grazing on the Carty Unit was phased out; no grazing has
occurred on the Carty Unit since 2001. Grazing on the Ridgeport Dairy Unit was phased out in 1996.
Grazing was removed from all wetland units on the River ‘S’ Unit following the summer of 1999.
Some grazed areas on River ‘S’ were recontoured as wetlands while other pastures were improved.
Most uplands on the River ‘S’ Unit are now mowed to maintain goose browse, and wetlands are
drawn down later in the season (or receive supplemental inundation) to suppress reed canarygrass
growth. A very limited cooperative grazing program was reinstated on the River ‘S’, Bachelor
Island, and Ridgeport Dairy units in 2003. A 2004 wildlife and habitat management review
recommended that limited grazing be used to maintain desirable conditions in managed pastures. In
2009 236 head of cattle and horses were grazed between May and October on approximately 1,700
acres of the refuge.

The River ‘S’ Unit has 25 wetlands. Prior to 1998, these wetlands were lacking in effective water
control capabilities, and had an inefficient water delivery system. Little vegetation management
occurred. As a result these wetlands were not meeting their potential to provide quality habitat for
migratory birds and associated wetland flora and fauna. Between 1998 and 2000, both the River ‘S’
and Ridgeport Dairy units underwent massive wetland restoration efforts to produce and maintain
better functioning wetlands near sustainable pastures. These activities included construction and/or
rehabilitation of contour dikes, rehabilitation of the main delivery canal, installation of water control
structures, disking of almost 450 acres of reed canarygrass, and installation of 6,500 feet of PVC
pipeline with 5 delivery valves. A new pump station providing approximately 15 cubic feet per
second (cfs) of water to the River ‘S’ wetlands via the PVC pipe was installed in July 1999. A new
30 hp expulsion pump was installed during the 2000 field season. This was tied to the western
expulsion pump that is capable of recirculating water out of Bower Slough into Plantain Marsh. As a
result of this rehabilitation, water depths on most wetlands increased. Irrigation within the River ‘S’
Unit was typically initiated four to five weeks prior to the opening day of duck season. However,
with current low river levels, irrigation has started five to six weeks prior to the hunting season to
ensure there are adequate sanctuary wetlands within optimal target levels. In most cases, the initial
irrigation is adequate until late spring when additional inundation is needed to suppress reed
canarygrass growth. Disking to control reed canarygrass was discontinued on the River ‘S’ Unit
when ricefield bulrush was discovered in 2002 (see section 4.5).

Historically, the refuge provided a variety of winter foods for waterfowl and cranes (clover, alfalfa,
corn, potatoes, winter grains, orchard grass, and perennial ryegrass) through the use of cooperative
farming. As of 1996, several different crops were grown on the River ‘S’ Unit, including corn,
winter wheat, alfalfa, and clover. A small amount of grain was grown on the River ‘S’ Unit until
2003, when this was discontinued due to baiting issues. By 2009, less than 50 acres of corn were
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grown on the refuge, (15 acres on Bachelor Island, 2 acres planted on the River ‘S’ Unit, and 30
acres on the Ridgeport Dairy Unit). Declines in sandhill crane use of the River ‘S’ Unit from the late
1990s on may have been linked to loss of corn and other crops.

Bachelor 1dland Unit. In 1985 the Bachelor Island Unit was purchased from the Zimmerly family.
The island was cooperatively farmed until the end of 1999. When the land was purchased, the
primary crops of potatoes and grain (mostly barley) were grown on approximately 900 acres of
cropland. After harvest, waste grain and potatoes provided feed for thousands of ducks, geese and
swans. Within weeks, the birds would strip the fields bare and move on. The entire island was
essentially winter fallowed.

Between the mid 1980s and the mid 1990s, goose populations increased by three to four times on the
refuge (USFWS 1996b), concurrently, with the northward shift in the winter range of cackling geese
from California to the Willamette Valley. Canada goose management again became the primary
management objective for the refuge (at that time cackling geese were considered a subspecies of
Canada goose). Beginning in 1986, the refuge began to incorporate grasses and clovers into the
cooperative farming program to provide additional green forage to meet Canada goose objectives.
The long range (10 year) goal was to convert most of the farmed acres (1,000 acres) to crops that
would provide sustained green forage for geese. Potatoes were phased out by 1992 and red clover
was planted in their place. In 1994, the refuge began to convert crops to approximately 800 acres of
clover and 100 acres of grass (orchard grass, annual and perennial ryegrass). Some wheat and barley
was grown as well. As of 1996, more than half the Bachelor Island fields were planted in clover and
the rest were in permanent pasture.

The refuge was also under increasing pressure to provide additional forage to reduce goose
depredation on surrounding private lands. The Northwest Oregon-Southwest Washington Canada
Goose Agricultural Depredation Control Plan (Pacific Flyway Council 1998) mandated that the
refuge provide sustained green forage for Canada geese. In 1998 the refuge converted the 800 acres
of short-lived clover to more sustainable crops of perennial ryegrass and pasture mixes. This
decision led to the cooperative farmer terminating his obligations after the 1999 field season. By
2003, the clover fields had been converted to permanent pasture; however, three fields were planted
in corn. The refuge experimented with barley, corn, and pea-barley crops in the late 1990s and early
2000s, but budget limitations eliminated this management regime from the 2004 field season. By
2009, acres planted in corn on Bachelor Island had dropped to 15, with two acres planted on the
River ‘S’ Unit and 30 acres on the Ridgeport Dairy Unit. After the cooperative grazing program was
reinstated in 2003, the refuge had one cooperative grazer who grazed a few pastures with 12-16 head
of cattle and hayed approximately 400 acres on Bachelor Island, River S, and Ridgeport Dairy units.
In 2009, 236 head of cattle and horses grazed on approximately 1,700 acres (total for the three units),
between May and October.

In 1996, floods breached the Bachelor Island dike, causing significant damage to infrastructure and
facilities. In 1998, the refuge worked cooperatively with Ducks Unlimited to restore approximately
350 acres of wetlands on the Bachelor Island Unit, with the installation of a pumping facility and
earthwork/water control structures made possible through a North American Wetlands Conservation
Act (NAWCA) grant. However, pumping costs and efficacy of the delivery system are major
limiting factors. Natural factors including soils, precipitation, elevation, tides, and river levels
impose additional limitations to water delivery and retention on Bachelor Island wetlands. Eight of

Chapter 4. Refuge Biology and Habitat 4-11



Ridgefield National Wildlife Refuge Comprehensive Conservation Plan

these wetlands, totaling approximately 145 acres, exhibit good to excellent water holding tendencies,
and have proven to be successful in providing necessary loafing and watering areas in close
proximity to productive pastures. Five wetlands have failed to adequately hold water upon irrigation,
four exhibited poor water holding capabilities, and three exhibited fair capabilities. Some of these
wetlands are incapable of retaining water until river levels approach 13 feet Mean Sea Level (MSL).
For these wetlands to cost effectively maintain optimal water levels, the Bachelor Slough staff gage
reading must reach 7.00; this has not happened since 2000.

Water retention improves in late winter (despite low river levels) in some wetlands, probably due to
complete soil saturation and regular precipitation, but retention is generally short term. With the
current trend of low river levels, irrigating wetlands with fair to poor water holding capabilities is not
cost effective. However, a rain event in February 2003 irrigated Bachelor Island wetlands to optimal
levels in two to three days (this would have taken weeks to a month of pumping). Currently, five
wetlands totaling approximately 70 acres on Bachelor Island are irrigated. Wetlands with fair to poor
water holding tendencies fill naturally with rainwater and are managed as seasonal wetlands or wet
meadows.

Wetlands on the Bachelor Island Unit have been primarily managed through water management with
minimal disking of a few designated wetlands prior to 2001. In the summer of 2001 intensive

disking occurred on nine wetland units. In 1999, ricefield bulrush was introduced to one borrow site
(wetland 011) on Bachelor Island as part of a supplemental seeding. The spread of ricefield bulrush
on Bachelor Island has been minimal, with 43 plants detected in 2003. However until the refuge staff
is confident that ricefield bulrush is contained, disking on Bachelor Island will be limited to select
wetlands.

4.1.4 Changesin Wildlife Populations after Refuge Establishment

Canada and Cackling Geese. Wintering Canada and cackling goose populations in the lower
Columbia River and Willamette Valley have changed significantly since the refuge was established.
At the time of refuge establishment, the dusky Canada goose (B. canadensis occidentalis) was the
most abundant goose subspecies on the refuge. Total numbers of Canada geese in the Willamette
Valley and lower Columbia River were estimated at 20,000-30,000 (mostly duskys) in the mid
1960s. Although the effects of the 1964 Alaska earthquake on dusky breeding habitat would not be
apparent for a decade; managers were already concerned about duskys due to their limited winter
range and loss of wintering habitat.

Historically, nearly all cackling geese (B. hutchinsii minima) wintered in California’s Central Valley.
Between the late 1960s and the late 1970s, cackler populations declined from more than 400,000
birds, to less than 50,000. A record low count of less than 26,000 cackling geese was tallied in the
fall of 1984. The steady decline likely resulted from the combined effects of spring subsistence
hunting in Alaska, and sport harvest primarily in California. Since then, cooperative conservation
efforts have restored the cackling goose population to about 200,000 birds. Since the early 1990s,
the majority of cacklers have wintered in western Oregon and southwest Washington. Today
cacklers are by far the most abundant goose wintering in the Willamette Valley and lower Columbia
River. The number of Taverner’s geese (B. hutchinsii taverneri) and lesser Canada geese (B.
canadensis parvipes) wintering in the Willamette Valley increased in the 1980s. The population of
resident western Canada geese (B. canadensis moffitti) increased steadily.
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Historically, midwinter population indices for the dusky goose increased from less than 10,000 in the
early 1950s to over 26,000 in 1975, largely as a result of cooperative harvest management, expansion
of winter foraging habitats, and creation of refuges in southwest Washington and western Oregon.
The population declined steeply in the early 1980s, falling below 10,000 in 1984 and 1985, as effects
of the 1964 Alaska earthquake accelerated changes to breeding ground habitats. The result was an
increase in the elevation of the breeding grounds used by dusky Canada geese. Rapidly expanding
shrubs and trees were favorable to brown bears and other mammalian predators that significantly
increased predation on nests and adult geese. During the 1990s, low levels of production and a
gradual decline in breeding birds resulted in a moderately stable population of about 15,000 duskys.
Over the past five years, annual production has remained low, now primarily from nest predation by
bald eagles, but the population has been maintained by a couple of productive years. In 2009 the
population fell to fewer than 10,000; the total estimated population was 6,709 birds and the three-
year running average was 8,682 birds (USFWS 2009). As a result, Action Level 2 management
actions were initiated, as described in the Pacific Flyway Management Plan for the Dusky Canada
Goose (USFWS 2008). With ongoing forest succession on the Copper River Delta and associated
predation on geese, impaired production will likely limit the population of dusky geese for the long
term.

In addition to concerns about the diminished population, management of dusky geese on their
wintering grounds is complicated by the concurrent use by other goose subspecies, including lesser,
Vancouver, and western Canada geese; and Taverner’s, cackling, and Aleutian cackling geese. Large
numbers of mixed white-cheeked geese cause problems in conducting winter inventories, designing
optimal harvest regulations, controlling crop depredation, and assessing carrying capacity of winter
habitats for all geese.

Between 1970 and 2000, peak numbers of geese using the refuge in winter increased by more than 10
times. As in the Willamette Valley, most of this increase was due to a large influx of cackling geese.
In 1970, weekly surveys documented peak counts of approximately 3,300 geese, of which 60 percent
(approximately 2,000 birds) were duskys. In 1976, surveys estimated a total of 13,000 geese
wintered in the area between Bonneville Dam and river mile 79, eight miles north of the refuge
(Tabor 1976). Goose surveys on the refuge from 1999 to 2000 identified peak numbers of
approximately 35,000 geese in mid-November and 45,000 in mid-April, 79 percent of which were
cacklers. Approximately 16 percent were Taverners and lessers, and only 3 percent were duskys
(also see Section 4.3, Waterfowl.)

Other Waterfowl. In 1927, Stanley Jewett noted that the mallard was by far the most common duck
on Bachelor Island wetlands; pintail, American wigeon, and green-winged teal were also common
(Jewett 1927). By the time the refuge was established in the 1960s, American wigeon was the most
common duck and the most abundant species harvested on the refuge by hunters. The expansion of
pasture lands on the Ridgefield bottomlands since Jewett’s time favored this species. In the 1960s it
was not uncommon to see flocks of 10,000-20,000 wigeon feeding on the grazed pastures of the
River ‘S’ Unit. In 1970, wigeon accounted for 62 percent of duck use days on the refuge, while
mallard and pintail made up only 14 percent and 10 percent respectively (USFWS 1973). With the
dike failure in 1972, the subsequent elimination of grazing, and conversion of weed-infested pastures
to croplands, wigeon numbers declined significantly. By 1994 only 124,000 wigeon use days were
recorded, compared to over 900,000 in 1966.
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Waterfowl surveys of the lower Columbia River from Bonneville Dam to river mile 79 estimated that
250,000 waterfowl wintered in the area (Tabor 1976); most were on Sauvie Island but the refuge was
also an important area. The top two species were pintail (58,000 or 23 percent), wigeon (55,000 or
20 percent), and mallard (35,000 or 14 percent). For waterfowl trends in recent years, see Section
4.3 below.

4.1.5 Influx of Exotic and Invasive Species

One of the most striking features of the refuge is the extent to which invasive plants and animals
have taken hold. Invasive plant species displace native vegetation, altering the composition and
structure of vegetation communities, affecting food webs, and modifying ecosystem processes (Olson
1999), resulting in considerable impacts to native wildlife.

Exotic Plantsin Upland Habitats. The spread of invasive plant species in upland habitats was
facilitated by the rapid increase in land clearing and grazing that followed Euro-American settlement.
By 1825 there was a small herd of cattle at Fort Vancouver; by 1836, the herd had increased enough
to allow cattle to be killed for beef for the first time. In 1839, the Hudson’s Bay Company imported
cattle and sheep from California with the objective of exporting wool, hides, and tallow. Herds
expanded rapidly in the 1850s, and by 1860 there were nearly 200,000 cattle in Oregon and the
territory of Washington (Galbraith and Anderson 1971). Cattle have been grazed on Bachelor Island
since the 1850s and the Carty Unit since the 1870s. During the first half of the 20" century, dairy
farming became an important industry in the Ridgefield area. Livestock grazing is a major factor in
habitat change, because native grasses and forbs were not adapted to heavy grazing pressure and soil
disturbance. This gave exotic grasses and forbs a competitive advantage over native species.

Exotic pasture and forage grasses were also intentionally introduced. Today, most grasses on the
refuge are introduced “tame” pasture grasses, for example perennial ryegrass, orchardgrass, and
fescues. These grasses do, however, provide benefits to native wildlife. Short grazed or mowed
pasture grasses are extensively browsed by Canada geese and are the most important winter food
source for Canada and cackling geese on the refuge. Of the intentional grass introductions, reed
canarygrass has been by far the most problematic. It has become thoroughly entrenched in wetland
and riparian habitats throughout western Oregon and Washington (see below).

State-listed noxious weeds occurring on refuge’s uplands include Canada thistle (Cirsium arvense),
tansy ragwort (Senecio jacobaea) and poison hemlock (Conium maculatum). These weeds are
commonly found in pastures, old fields, roadsides and dikes, especially on the south end of the
refuge. These invasives are a major concern for the Clark County Weed Management Program and
the adjacent landowner. Although not classified as a noxious weed, Himalayan blackberry (Rubus
armeniacus) is an introduced species with major impacts to refuge uplands. Repeated treatments
(mechanical and chemical) are required to keep it from encroaching into pastures. It has also become
a problem in some woodland areas, especially on the Carty Unit. Horsetail (Equisetum) and common
rush (Juncus effusus) are considered undesirable in pastures and are a problem in some fields, even
though they are native species.

Exotic Plantsin Riparian and Wetland Systems. Exotic plants that have proliferated in riparian
and wetland areas include reed canary grass (Phalaris arundinacea), yellow flag iris (Iris
pseudacorus), fragrant water lily (Nymphaea odorata ssp. tuberosa), and false indigo or indigobush
(Amorpha fruiticosa) which was introduced to the upper Columbia River for bank stabilization and
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has migrated downstream with floods. Indigo bush now lines the majority of suitable shoreline
around the refuge. Purple loosestrife (Lythrum salicaria) was brought onto the refuge in 1993,
probably as seed on hunters’ boots. The plants were removed in 1994 (USFWS 1996). Purple
loosestrife has been detected in low numbers in Bull Lake, a small wetland on the River ‘S’ Unit,
since 1997. As of 2004, 20-30 plants were hand-pulled and sprayed each year (USFWS 2004).
Scattered Japanese knotweeds (Polygonum cuspidatum) were first noted in the Carty Unit along Gee
Creek in 2000. While numbers on the refuge are low, it is a significant problem in the upper Gee
Creek watershed. Aquatic areas likely host the invasive submergent, Eurasian water milfoil
(Myriophyllum spicatum) and curly pondweed (Potamogeton crispus).

Reed canarygrass is the most abundant invasive plant on the refuge, typically forming dense
monocultures in seasonally-flooded wetlands, wet pastures, and the understory of open canopy
riparian forests. Based on generalized vegetation mapping conducted in 1997, approximately 390
acres of seasonally- and semi-permanently-flooded wetlands, 530 acres of wet meadows, and 200
acres of riparian forest support dense stands of reed canarygrass. Reed canarygrass is native to the
Pacific Northwest but its distribution was originally limited to river systems in Montana, Idaho, and
Wyoming. It is likely that the reed canarygrass that is ubiquitous today in low-lying areas of the
Pacific Northwest descends from European cultivars. Reed canarygrass trials and plantings began in
Oregon as early as 1918 for pasture and erosion control (Tu 2004). By the time of refuge
establishment this species was well entrenched on bottomlands throughout the lower Columbia
River.

Reed canarygrass is highly competitive in shallow, seasonal wetlands, posing a major threat to native
vegetation. This species often forms monocultural stands in suitable areas. Once established, its
creeping rhizomes typically form a thick sod layer which excludes all other plants (Tu 2004, Kilbride
and Paveglio 1999). Some native wetland plants, for example, common spikerush (Eleocharis
palustris), cattail (Typha latifolia), marsh speedwell (Veronica scutellata), and Columbia sedge
(Carex aperta) can survive within canarygrass infestations, but wetlands without canarygrass tend to
have a much higher diversity of native species. Reed canarygrass does provide some benefit to
wildlife, for example thermal and nesting cover. Short, mowed or grazed reed canarygrass has some
value as goose browse. However it is not preferred by geese and they utilize it less than other pasture
grasses.

On the lower Columbia River, the native riparian understory has been almost completely supplanted
by reed canarygrass, and it is impossible to reconstruct the species composition of native understory
with any degree of certainty (Christy and Putera 1993). Until 1996 grazing occurred in riparian areas
of the refuge. This allowed reed canarygrass to become established in the understory. Following the
1996 habitat review, grazing was discontinued in riparian areas.

Ricefield bulrush, also known as bog bulrush or pointed bulrush (Schoenoplectus mucronatus) is
another introduced species that has had substantial impacts on refuge management. In 1999, ricefield
bulrush was introduced to the refuge as part of a supplemental seeding. In conjunction with a
wetland rehabilitation project on the refuge, rice screenings from California’s San Joaquin Valley
were applied to approximately 51 acres in eight wetlands on the refuge (six on the River ‘S’ Unit and
one each on the Bachelor Island and Ridgeport Dairy units). Rice screenings are primarily composed
of moist soil plant seeds and non-rice vegetation remaining after cleaning and processing rice. These
screenings typically contain wild millet and smartweeds which are considered high quality waterfowl
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foods. These screenings were intended to replenish the seed source lost during wetland expansion
and construction. During the spring/summer of 2000, the seeds germinated in refuge wetlands.
Subsequent identification of ricefield bulrush in refuge wetlands was attributed to the applications of
rice screenings. Because this species had not been previously recorded in the Pacific Northwest, this
infestation represented the introduction of a new invasive species in the region. After its accidental
introduction to eight refuge wetlands, ricefield bulrush had expanded to 14 new wetlands by August
2002. The total extent of ricefield bulrush on the refuge was 78 acres in 2002 (USFWS 2003).
Control efforts, including water level management, hand pulling, and herbicide application began in
2003. As of 2009, ricefield bulrush was common in two wetlands and present in five other wetlands.
The refuge will continue to monitor all 22 wetlands originally infested to ensure that the seedbank is
depleted and that there are no new occurrences.

Mammals. Nutria (Myocastor coypus) is a large nonnative, semi-aquatic rodent that is native to
South America. This species was reportedly introduced or escaped into the Pacific Northwest via the
fur farming business during the 1930s to 1950s, and now resides along the Columbia River upriver to
at least to the Bonneville Dam and northward into the Puget Sound. It also has a disjunct distribution
in the Columbia Basin. Although nutrias are known to occur on all of the refuges managed by the
Ridgefield Refuge Complex, there have been no surveys conducted to document actual numbers. In
Washington, nutria are considered a nonnative, prohibited aquatic animal (WAC 220-12-090).

This species is semi-aquatic, constructing den systems in the sides of stream embankments and dike
systems which it enters from beneath the water surface. These large den excavations can contribute
to erosion problems and pose significant maintenance and budget issues on refuges through dike and
road damage, unintended water diversions, and structural damage to water-control facilities. These
problems also pose significant safety hazards to staff and refuge visitors due to dike and roadway
collapse. Nutria burrows can undermine roadbeds, stream banks, dams, and dikes, which may
collapse when the soil is saturated or when subjected to the weight of heavy objects on the surface,
such as vehicles, farm machinery, or grazing livestock (LeBlanc 1994).

Nutrias are extremely prolific, breeding year-round and producing two to three litters per year.
Normal litter size is 4.5 young, but depending on conditions, up to 13 young per litter has been
recorded. They eat tremendous quantities of herbaceous vegetation, plant stems, roots and rhizomes,
both in wetlands and along the shorelines. At high densities, nutrias can damage stands of desirable,
wetland vegetation used by native wildlife. The destruction of wetland vegetation and decline in
general marsh health caused by nutria has been documented throughout the United States. In some
cases, nutria-caused damage to marsh vegetation and soils is so severe that these resources are
permanently lost (APHIS 2005). Nutrias have also been implicated in the destruction of seedling
trees and shrubs planted for habitat restoration purposes. Nutrias have been documented to cause
significant damage to croplands in some parts of the country. The nutria’s aggressive behavior can
also eliminate or greatly reduce native muskrat populations where nutrias are established (Bounds
2000, and Evans 1970).

Eastern gray squirrels are a nonnative species that occur in oak woodland and mixed coniferous-
deciduous forest on the refuge. They compete with native western gray squirrels and are considered
to be a factor in the decline of this species (Linders and Stinson 2007). Opossum and eastern
cottontail are common nonnative mammals on the refuge. Opossums prey on native ground-nesting
birds (Altman and Holmes 2000).
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Birds. Nonnative bird species occurring on the refuge include house sparrow, rock dove, and
European starling. House sparrows and starlings are both cavity nesting species, and compete with
native wildlife for nest locations. As resident species, house sparrows and starlings select nesting
territories early in the breeding season. Native cavity nesting birds often arrive from migration to
find prime cavities occupied and breeding territories aggressively defended by these species.
Recently, house sparrows have been linked with the spread of human diseases and may be a vector in
the transmission of West Nile virus (Pimentel et al. 1999). Control of nonnative birds has not been
conducted on the refuge.

Reptilesand Amphibians. Bullfrogs (Rana catesbeiana), native to the eastern United States, were
introduced to the Pacific Northwest in the 1920s or 1930s to be raised as food. Bullfrogs prey on
native amphibians, turtle hatchlings, and even ducklings. Bullfrogs introduced in the western United
States have been implicated in localized declines of a number of native amphibian species through
predation and competition (Bury and Whelan 1984, and Kupferberg 1997). A recent study by Pearl
et al. (2005) in the Willamette Valley found little evidence supporting negative effects of the
presence of breeding populations of bullfrog on native amphibians. However, bullfrogs are a known
predator of, and threat to the State endangered western pond turtle (Hays et al. 1999). Skink tails
have been found in the stomach contents of bullfrogs captured on the refuge. Control of bullfrogs
has not been conducted on the refuge.

Fish. Between 1880 and 1930, at least 15 species of exotic, warm water fish species (e.g. bluegill,
crappie, bass, carp) were introduced to the Columbia River and its backwater lakes and sloughs, with
the original intent of providing food for human consumption, forage for other fish, biological control
of animal or plant pests, or sport-fishing opportunities (Wydoski and Whitney 2003). Mainly
transplanted from eastern North America, most of the exotics have been extremely successful in the
relatively warm, slow, backwater habitats of the lower river. The backwater aquatic system has also
been greatly altered in the past 150 years. Diking and mainstem dams on the Columbia River greatly
reduce seasonal flooding and create conditions that are extremely attractive to exotic fish (Li et al.
1987). These fish may prey directly on adults or juveniles of native species, or compete with them
for food. Pearl et al. (2005) found that the occurrence of two native amphibians, the Pacific chorus
frog (Pseudacris regilla) and long-toed salamander (4mbystoma macrodactylum), was best predicted
by the absence of nonnative fish. Largemouth bass also prey on western pond turtle hatchlings.

Nonnative fish are abundant within the waterways of the refuge. Nonnative species found in surveys
of Gee Creek from 1993 on, include brown bullhead (4dmeiurus nebulosus), bluegill (Lepomis
macrochirus), pumpkinseed (L. gibbosus), largemouth bass (Micropterus salmoides), smallmouth
bass (M. dolomieu), black crappie (Pomoxis nigromaculatus), and goldfish (Carassius auratus). In
addition, carp, black bullhead, mosquitofish, white crappie, walleye, and yellow perch have been
reported in Gee Creek (Cornelius 2006). Nonnative species found in fish surveys of Campbell
Slough in 2007-2008 include carp, yellow perch, banded killifish, crappie, largemouth bass, bluegill,
and American shad.

The common carp (Cyprinus carpio), originally native to Eurasia, was introduced as a food fish in
the Pacific Northwest in the late 1800s. It is widespread in the lower Columbia River, and is a major
pest in wetlands. Carp consume vegetation and invertebrates, competing with native wildlife for
food. Their foraging activities degrade water quality by increasing turbidity (Wydoski and Whitney
2003). This has negative effects on both native fish and waterfowl. Carp are especially abundant on
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the refuge during the spring, as they congregate in Gee Creek and Campbell Slough seeking shallow,
warm habitat for spawning. Little control of nonnative fish has been conducted on the refuge;
however, Post Office Lake was drawn down in the summer of 2000 to control carp and other rough
fish, and allow submergent vegetation to re-establish.

Invertebrates. Exotic mollusks carried in ship ballast (Asian clam, New Zealand mudsnail, zebra
mussel) are a potential threat to wetlands connected to the Columbia River. The Asian clam
(Corbicula fluminea) was introduced to the Columbia River in 1938; it is abundant in some areas of
the refuge. The New Zealand mudsnail (Potamopyrgus antipodarum) was established in the lower
Columbia River by 2002 (Benson and Kipp 2010), however, it has not been documented on the
refuge. To date, the zebra mussel (Dreissena polymorpha) and the quagga mussel (Dreissena
bugensis) have not invaded the Columbia River basin, but could be introduced via trailered boats;
this is a threat of high concern to river managers.

Control Efforts. In accordance with Service policy 7 RM 14 (Pest Control), wildlife and plant pests
on units of the Refuge System can be controlled to assure balanced wildlife and fish populations in
support of refuge-specific wildlife and habitat management objectives. An Integrated Pest
Management (IPM) approach is used, which includes a variety of tools: prevention of new
introductions or the spread of established pests to areas not infested, mechanical or physical control
methods, cultural methods, biological controls, pesticides, and habitat restoration/maintenance. The
current draft [PM program for the refuge is included as Appendix K. Control efforts are planned
annually and Pesticide Use Proposals (PUPs) are submitted to regional and/or national IPM
coordinators for approval.

Reed Canarygrass. In the 1990s a study of reed canarygrass control methods was conducted on
refuge wetlands (Kilbride and Paveglio 1999). The authors evaluated mechanical disking or
mowing, chemical applications (Rodeo®), and combinations of disking and chemical methods, along
with water-level manipulation, for three growing seasons. Canarygrass was reduced most by
spraying and disking with a follow-up application of Rodeo during the next growing season. Disking
with a follow-up application of Rodeo during the next growing season generally provided a similar
level of control. Canarygrass that germinated and grew from viable rhizomes following drawdown
after the initial Rodeo application or disking made a follow-up treatment with herbicide imperative
for effective control. They recommended that, in order to prevent canarygrass re-infestation,
treatments should not be initiated until managers have the ability to manage consistent water levels in
wetlands throughout the winter and early spring.

Before 2003, management and restoration of wetlands to control canarygrass included water
drawdowns by May 1, followed by disking and rototilling. After ricefield bulrush was accidentally
introduced (see below), this rotation regime for wetlands was discontinued to reduce the potential of
spreading ricefield bulrush. Consequently, canarygrass infestations in the refuge’s wetlands have
increased, especially in those units with bulrush.

Ricefield Bulrush. Significant refuge resources have been diverted to fighting this weed since its
discovery in 2002. Control methods to date have included hand pulling, spraying with herbicide, and
altering water management in wetlands. Since 2003, the refuge has been using staff and volunteers
to search for and control ricefield bulrush. A volunteer-based control program was initiated in 2004
that consisted of searches, mapping ricefield bulrush occurrences, and hand pulling nearly 44,000
plants. In addition, herbicide was applied to four wetlands. Hand pulling has been successful in
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eradicating small satellite populations, and therefore, containing spread of ricefield bulrush into new
areas, but the technique is inadequate to control larger infestations.

Test plots were established in 2007 to identify effective herbicide treatments, and significant
herbicide treatments were initiated in 2009. In 2009, almost 15,000 plants were pulled (down from
nearly 44,000 in 2004). Three wetlands had sufficient populations that herbicide applications were
conducted. Starting in 2010, wetlands with large populations (Wetland #6 and Canvasback Lake in
the River ‘S’ Unit) will be treated with herbicide, disked, and re-sprouting plants sprayed again in an
attempt to rapidly deplete the seed bank. These efforts will be continued aggressively for several
years, since ricefield bulrush propagules exhibit long-term seedbank viability. The refuge is also
monitoring outfalls and adjacent areas in the Columbia River in the vicinity of the refuge to ensure
that this species does not escape the River ‘S’ Unit and infest other habitats. This monitoring will
continue annually until the seedbank is depleted and the species eradicated. The refuge has hired a
seasonal volunteer coordinator to organize searching and hand-pulling efforts. These efforts are
coordinated with refuge staff members, who oversee herbicide applications and water level control.

Himalayan Blackberry. Repeated treatments (mechanical and chemical) are required to keep
blackberry from encroaching into pastures. Mowing following by spraying with glyphosate or
triclopyr has been used to control this species.

Canada Thistle, Poison Hemlock, Tansy Ragwort. Canada thistle (Cirsium arvense), poison hemlock
(Conium maculatum), tansy ragwort (Senecio jacobaea), and bull thistle (Cirsium vulgare) have been
designated Class B noxious weeds in Washington, and control of these species is mandatory in Clark
County. Mowing prior to seed set, or a combination of mowing and spraying with 2,4-D and Garlon
3A herbicides have been used successfully. Biological control of these weeds was attempted in the
early 1990s. Insects introduced for biological control were thistle stem gall fly (Urophora cardui)
for Canada thistle; seedhead weevil (Larinus planus) for Canada thistle; poison hemlock moth
(Agonopterix alstroemeriana); thistle-feeding shield beetle (Cassida rubignosa); and cinnabar moth
(Tyria jacobaeae) for tansy ragwort (USFWS 1996¢). No releases of biological control agents have
been made since 2000. Seedhead weevil and cinnabar moths are still present on the refuge, but not in
sufficient numbers to significantly reduce the infestation.

Nutria. The refuge has used nonlethal measures, such as dike sloping, to help reduce erosion and
dike damage caused by nutria, but this is only effective in limited areas and is associated with loss of
wetland area. In addition, nonlethal methods do not address habitat degradation or competition with
and displacement of native wildlife. Shooting by trained staff members has been used in the past to
reduce the population where substantial dike damage has occurred, while not creating a safety
hazard. In April 2008 a categorical exclusion was signed to reinitiate nutria control throughout the
Ridgefield Refuge Complex. Control activities include shooting and carcass removal by staff and
refuge-authorized agents, such as professionals of the U.S. Department of Agriculture’s Wildlife
Services Division (USDA), and the development and initiation of innovative reduction technologies
by USDA. Carcasses, including pelts, are to be disposed of on-refuge to allow scavenging by native
wildlife such as vultures, raptors, and coyotes. No carcasses or pelts are be removed from the refuge
or utilized for economic purposes.
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4.2 Selection of Priority Resources of Concern

4.2.1 Selection Process

Early in the planning process, the planning team cooperatively identified 15 priority species for the
refuge, as recommended under the Service’s Habitat Management Planning policy (620 FW1).

These priority resources of concern (ROCs) frame the development of goals and objectives for
wildlife and habitat. Resources of concern may be species, species groups, or features that the refuge
will actively manage to conserve and restore over the life of the CCP; or species that are indicators of
habitat quality for a larger suite of species (see “Other Benefitting Species,” Table 4.1). Negative
features of the landscape, such as invasive plants, may demand a large part of the refuge management
effort, but are not designated as resources of concern.

The main criteria for selecting priority ROCs included the following requirements.
e The resource must be reflective of the refuge’s establishing purposes and the Refuge System
mission.
e The resource must include the main natural habitat types found at the refuge;
e The resource must be recommended as a conservation priority in the Wildlife and Habitat
Management Review (2004); and
e The resource must be federally or State listed, a candidate for listing, or a species of concern.

Other criteria that were considered in the selection of the resources of concern included the
following.
e Species groups and/or refuge features of special management concern.
e Species contributing to the biological diversity, integrity and environmental health of the
lower Columbia River ecosystem.
e Species where it is feasible to estimate population size (needed for future monitoring and
adaptive management).

Table 4-1 displays the resources of concern that were selected and are the main focus of this CCP, as
well as other species that will benefit from management of habitat for the ROCs.

Table4.1 Priority Resources of Concern for the CCP

Focal Species | Habitat Other Benefitting Species
Dusky Canada | Improved (agricultural) | Other Canada geese, American wigeon, great blue heron,
g200se pastures of small patch | American pipit, streaked horned lark, short-eared owl,
size, with adjoining raptors, coyote, great egrets, sandhill crane, black-bellied
water plover, semipalmated plover, Wilson’s phalarope
Wet meadow American wigeon, mallard, rails, herons, snipe, stilt,
shorebirds
Cackling goose | Improved (agricultural) | Other cackling geese, Canada geese, great blue heron,
(Branta pastures—Ilarge patch American pipit, streaked horned lark, short-ecared owl,
hutchinsii size raptors, coyote, great egret, sandhill crane, black-bellied
minima) plover, semipalmated plover, Wilson’s phalarope
Savannah Old fields/buffers (tall | Northern harrier, short-eared owl, gray-tailed vole, western
sparrow grass/forbs, nonnative) | meadowlark, streaked horned lark, Oregon vesper sparrow,
Upland (dry) prairie western pond turtle, lazuli bunting, nesting waterfowl
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Focal Species | Habitat Other Benefitting Species

Northern Bottomland (wet) Common yellowthroat, American bittern, nesting

harrier prairie waterfowl, dusky Canada goose, rare plant species
(Bradshaw’s lomatium, Nelson’s checkermallow), short-
eared owl, savannah sparrow, common snipe, song
sparrow, western meadowlark

Mallard Seasonal emergent Other dabbling ducks, tundra swans, western painted turtle,

wetlands

yellow-headed blackbird, common snipe, long-billed
dowitcher, black-necked stilt, rails

Tundra swan

Semi-permanent
emergent wetlands
(Rest Lake, Mantrap
Lake)

Mallard, trumpeter swan, wapato, amphibians, turtles,
yellow-headed blackbird

Lesser scaup

Permanent wetlands
(Post Office Lake,
Carty Lake)

Ring-necked duck

Canadian
sandhill crane
(Grus canaden-
Sis rowani)

Tidal wetlands (Boot
Lake, Campbell Lake,
Fowler Lake)

Coho (Lower Columbia ESU), Chinook salmon (Lower
Columbia ESU), geese, herons, shorebirds, all dabbling
ducks, swans

Agricultural Croplands

Canada geese, American wigeon, mallard

Water howellia

Ephemeral vernal

Amphibians

(Federal ponds, Carty Unit
Threatened)
Coastal Riverine/Instream Coho (Lower Columbia ESU), Chinook salmon (Lower
cutthroat trout | habitats (tidally Columbia ESU), Pacific lamprey, western brook lamprey,
(SW WA/ connected—Gee Creek, | steelhead, bald eagle (foraging)
Columbia Campbell Slough)
River ESU)
Willow Early successional Yellow warbler, song sparrow
flycatcher floodplain forest
(willow, red-osier
dogwood)
Swainson’s Mid-late successional Song sparrow, Bewick’s wren, house wren, pileated
thrush floodplain forest (black | woodpecker, downy woodpecker, black-headed grosbeak,

cottonwood, Oregon
ash) (Fraxinus latifolia/
Populus trichocarpa/
Cornus stolonifera/
Urtica dioica)

red-eyed vireo, Pacific-slope flycatcher, tree swallow, great
blue heron, bald eagle

Bewick’s wren

Oregon ash floodplain
forest (Fraxinus latifo-
lia/Carex deweyana/
Urtica dioica)

Slender-billed white-breasted nuthatch, western wood-
peewee, house wren, tree swallow, song sparrow, downy
woodpecker, pileated woodpecker

Slender-billed | Oregon white oak Western pond turtle, Bewick’s wren, western skink,
white-breasted | woodland northern alligator lizard, western gray squirrel, house wren
nuthatch

Orange- Upland mixed forest Rufous hummingbird, Wilson’s warbler, MacGillivray’s
crowned warbler, willow flycatcher, Bewick’s wren, song sparrow,
warbler spotted towhee
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4.2.2 Analysisof Priority Resources of Concern

Wildlife and habitat goals and objectives were designed directly around the habitat requirements of
species designated as “priority resources of concern.” (Resources of concern are called conservation
targets in conservation planning methodologies used by other agencies and NGOs). In developing
objectives, the team followed the process outlined in the Service’s—Identifying Resources of Concern
and Management Priorities for a Refuge: A Handbook (USFWS 2008). While this document was
still in draft form while this CCP was being developed, it had been adopted by the Service as the
process to develop wildlife and habitat goals and objectives for CCPs.

As defined in the Service’s Policy on Habitat Management Plans (620 FW 1), resources of concern
are:

“all plant and/or animal species, species groups, or communities specifically identified in refuge
purpose(s), System mission, or international, national, regional, State, or ecosystem conservation
plans or acts. For example, waterfowl and shorebirds are a resource of concern on a refuge whose
purpose is to protect ‘migrating waterfowl and shorebirds.’ Federal or State threatened and

endangered species on that same refuge are also a resource of concern under terms of the respective
endangered species acts (620 FW 1.4G).”

The Handbook goes on to say that “Habitats or plant communities are resources of concern when
they are specifically identified in refuge purposes, when they support species or species groups
identified in refuge purposes, when they support NWRS resources of concern, and/or when they are
important in the maintenance or restoration of biological integrity, diversity, and environmental
health.” Therefore, resources of concern for a refuge may be a species or species group, or the
habitat/plant community that supports a priority species/species group.

In developing its listing of Priority Resources of Concern, the planning team selected not only
species mentioned in establishing documents for the refuge, but also species that captured the
ecological attributes of habitats required by larger suites of species. The team analyzed the
ecological attributes of habitats that are necessary to meet the life history requirements of ROCs, and
are therefore, critical to sustain the long-term viability of the ROC and other benefitting species.
Ecological attributes of habitats include vegetation structure, species composition, age class, and
seral stage; patch size and/or contiguity with other habitats; hydrologic regime; and disturbance
events (e.g. flooding, fire). These provide measurable indicators that strongly correlate with the
ability of a habitat to support a given species. Tables listing the desired conditions for habitat types
found on the refuge are included in the following sections of this chapter. “Desired” conditions were
based on scientific literature review and team members’ professional judgment. These desired
conditions for specific ecological attributes were then used to help design habitat objectives, as
presented in Chapter 2. However, not all ecological attributes or indicators were deemed ultimately
feasible or necessary to design an objective around. Other factors, such as feasibility and the
refuge’s ability to reasonably influence or measure certain indicators, played a role in determining
the ultimate parameters chosen for each habitat objective. Thus, ecological attributes should be
viewed as a step in the planning process. The ultimate design of objectives was subject to further
discussion and consideration.

Limiting factors were also considered in developing objectives. A limiting factor is a threat to, or an
impairment or degradation of, the natural processes responsible for creating and maintaining plant
and animal communities. In developing objectives and strategies, the team gave priority to
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mitigating or abating limiting factors that presented high risk to ROCs. In many cases limiting
factors occur on a regional or landscape scale and are beyond the control of individual refuges.
Therefore, objectives and strategies may seek to mimic, rather than restore, natural processes. For
example pumps and water control structures may be used to control water levels in wetlands in areas
where natural hydrology has been altered by hydropower operations and dike construction. The
structure of plant communities utilized by ROCs can be created, rather than restoring the original
native species composition. For example, mowing and/or grazing may be used to maintain a
desirable vegetation structure, when restoring native grassland communities may be impractical.

4.3 Waterfowl and Supporting Habitat-l mproved Pasture and
Croplands

4.3.1 Description and L ocation

Thousands of waterfowl use the refuge during fall, winter, and spring. Abundant wintering species
include Canada geese, cackling geese, tundra swan, mallard, American wigeon, gadwall, northern
shoveler, northern pintail, and green-winged teal. The refuge also attracts significant numbers of
diving ducks largely ring-necked duck, lesser scaup, and bufflehead. Tundra swans are also a
wintering species on the refuge with peak populations of up to 3,000 birds observed.

Western Canada geese are the only resident goose on the refuge. All other geese spend the winter
months on the refuge and migrate to nesting areas for the spring and summer. Public use is restricted
on the refuge from October 1 to May 1 to limit disturbance to wintering waterfowl. Informal staff
observations of migrating geese since 1994 have noted arrival, departure, and peak migration dates
for select waterfowl. Annually, these dates have been variable but are subsequently expressed as an
average date to suggest typical dates for migrational events. The average arrival date for cackling
geese has been September 24 and the average departure date has been May 6. The average date for
the peak of goose use on the refuge has been November 1 and again on April 20. Dusky Canada
geese have a slightly shorter wintering period on the refuge. The average arrival and departure dates
for dusky Canada geese are October 11 and April 11, respectively. Tundra swans have a wintering
period that is generally November to March. Arrival and departure trends for other migrating
waterfowl are not monitored and are presumably variable by species, weather patterns, and other
climatic conditions.

The refuge also has several species of duck that nest on the refuge in limited numbers. The most
common nesting waterfowl species include wood duck, mallard, blue-winged teal, and cinnamon
teal. Additionally, nesting has been confirmed for gadwall, American wigeon, northern shoveler,
hooded merganser, common merganser, and ruddy duck. Production levels are not presumed to be
high compared to other breeding areas along the flyway, but there is little data on this aspect.

4.3.2 Condition and Trends

Regular wintering goose surveys were conducted by refuge personnel from 1998 to 2003. Primarily,
these surveys supported regional efforts to obtain information about geese that had been captured and
fitted with coded plastic neck collars. However, data from these surveys were also used to assess
flock compositions, peak populations, average populations, and goose utilization of individual
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wetland/field units. These goose surveys have counted an average of more than 13,000 geese on the
refuge during the wintering periods of 1998 to 2003. Peak numbers occur as geese stage on the
refuge during fall and spring migration. Goose surveys during 1999 and 2000 identified peak geese
numbers of 34,747 in mid-November and 45,500 in mid-April. The composition of the goose flock
was calculated using the older naming convention of one Canada goose species with five subspecies
(cackling, Taverner’s, lesser, dusky, and western) commonly found on the refuge.

Surveys from the winter of 1999 to the spring of 2000 determined the subspecies composition of
geese examined on the refuge to consist of 3.0 percent dusky Canada geese, 2.3 percent Taverner’s
Canada geese, 0.7 percent lesser Canada geese, 79.3 percent cackling Canada geese, 1.3 percent
western Canada geese, and 13.3 percent that were not differentiated between Taverner’s or lesser
Canada geese. With the current naming convention for geese, the cackling and Taverner’s
subspecies are treated under the species of cackling geese. The lesser, dusky, and western subspecies
still belong with Canada geese. Recalculation of this data to represent the new naming convention
would be complicated with the large percentage of undifferentiated lesser and Taverner’s Canada
geese, which are currently considered separate species.

Geese in the lower Columbia River have shown a significant change in wintering habitat use patterns
and distribution. Documents relating to the establishment of the refuge describe dusky Canada geese
as the primary subspecies. An annual narrative from 1970, noted the composition of dusky Canada
geese on the refuge, which consisted of the Carty and River ‘S’ Units, had risen to about 60 percent
in 1970. Refuge surveys from the fall of 1999 to the spring of 2000 determined that dusky Canada
geese comprised approximately 3 percent of the total flock, and cackling geese more than 79 percent.
This data shows that cackling geese are more prevalent on the refuge while dusky Canada geese are
less prevalent. This trend is partly due to the shift in migration patterns by cackling geese. Since the
early 1990s cackling geese shifted from wintering in California and the Klamath basin to wintering in
the Willamette Valley and lower Columbia River (Harb and Trost 1995). Therefore, throughout
western Oregon and Washington, cackling geese now represented a larger proportion of the overall
goose composition largely due to the influx of wintering cackling geese that formerly wintered
elsewhere. Refuge narrative reports also suggest that fewer dusky Canada geese utilize the refuge
than historically recorded. Weekly surveys conducted during the winter of 1970 documented peak
counts of wintering dusky Canada geese of more than 2,000 birds on the refuge, comprising
approximately 3,000 acres. The average number of dusky Canada geese observed during the surveys
of 1998 to 2003 was 267 birds on the refuge, comprising approximately 5,200 acres.

Midwinter waterfowl surveys have been regularly conducted on the refuge since the 1980s. These
surveys count waterfowl populations utilizing the refuge and surrounding area. Since waterfowl are
highly migratory and can change wintering locations quickly and frequently, the data generated from
these surveys represent a snapshot of the numbers of waterfowl using the refuge on that particular
day of survey and do not represent total refuge wintering populations. The cumulative data taken
over the years may provide an index to the numbers of waterfowl the refuge has attracted and their
trend over time. The midwinter waterfowl data set contains considerable detail about distribution of
birds at various scales from specific refuge unit to overall region. Figure 4.2 identifies the overall
number of geese, dabbling ducks, swans, and diving ducks counted on the entire refuge during a
single flight in January of each particular year. The data for 2004 is an anomaly to the data set.
Weather in 2004 kept the aerial survey from occurring. Therefore, the 2004 data set represent a
ground based count which may not have adequately surveyed remote locations of the refuge.
Additionally, it should be noted the data could not be located for the 2005 survey. The midwinter
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waterfowl survey data set shows that the refuge has counted over 33,000 ducks on the refuge during
one flight. Calculating the average number of birds counted since 1998 suggests an average
midwinter population of 1,595 diving ducks, 9,791 dabbling ducks, 8,069 geese, and 1,619 swans.

Midwinter Waterfow! Surveys
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Figure4.2 Midwinter Waterfowl Populations at Ridgefield Refuge. Source: Midwinter
Waterfowl Survey data, 1985-2007

Contribution to Flyway Management Plans. The Ridgefield Refuge contributes to several
waterfowl management plans developed by the Pacific Flyway Council. A summary and the major
goals/objectives of each of the following plans are described in Chapter 1.

e Northwest Oregon/Southwest Washington Canada Goose Agricultural Depredation Plan

(1998)

e Pacific Flyway Management Plan for the Cackling Canada Goose (1999)

e Pacific Flyway Management Plan for the Dusky Canada Goose (2008)

e Pacific Flyway Management Plan for the Pacific Population of Western Canada Geese (2000)

The 2004 Strategic Guidance (NAWMP Committee 2004), a 15-year plan, does contain species-
specific population targets as a step-down from the NAWMP and evaluations of whether the
continental population is currently short or over the target. There are also flyway goals for
production by species. Annually there are population reports available based on the spring breeding
surveys in the northern U.S. and Canada. According to the NAWMP Strategic Plan, pintail and
scaup are decreasing at the flyway level. The western population of tundra swans exceeds the
population objective by about 22,000. Population objectives have not been established for most of
the Pacific Flyway’s Canada geese subspecies. However consistent with the Pacific Flyway
Management Plan for the Cackling Canada Goose (1999), the population objective for cackling
Canada geese in the 2004 Strategic Guidance is 250,000 birds (autumn population). Dusky Canada
geese have no numeric population objective within the 2004 Strategic Guidance. Rather, the stated
objective of the plan is to avoid listing of dusky Canada geese under the Endangered Species Act.
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4.3.3 Habitats Utilized

Wetlands. Waterfowl are a diverse group of birds with widely divergent habitat requirements
throughout the year. Waterfowl utilize both lacustrine and palustrine wetland habitats on the refuge.
(For detailed information on management, habitat conditions and trends of refuge wetlands, see
section 4.5 of this chapter.) Generally, lacustrine habitats support invertebrates and/or submergent
vegetation and are utilized by select diving ducks. Diving ducks can utilize food resources in the
deeper water associated with lacustrine wetlands. Select dabblers may consume invertebrates and
vegetation high in the water column within lacustrine wetlands, but these conditions are not
considered optimal for foraging. With their deep open water, lacustrine wetlands offer long sight
distances and are free of mammalian predators. Therefore, they provide important loafing, resting,
and roosting habitats for wintering waterfowl.

Healthy and productive refuge palustrine wetlands host a rich diversity of emergent wetland plants
including smartweeds, bulrushes, wapato, sedges, rushes, wild millet, bur-reed, cattail, and water
plantain. Additionally, floating aquatics such as duckweed and water fern are valuable waterfowl
food resources produced within palustrine wetlands. Waterfowl both directly consume wetland
vegetation and selectively consume portions of plants including seeds, tubers, rhizomes, and roots.
The detritus and submerged microclimates formed by seasonally flooded, emergent vegetation create
an important substrate for the production of aquatic invertebrates. Consumption of invertebrates for
protein and lipid content is seasonally significant to female ducks for egg development and laying
(Fredrickson and Reed 1988).

Appropriate water depths are important for effective waterfowl management. Geese, especially
dusky Canada geese, frequently forage in shallow wet meadow conditions or sheet water conditions
with less than six inches of water. Management of seasonal wetlands is valuable for producing
emergent wetland vegetation that is a primary food resource for wintering waterfowl. These
wetlands are generally slowly drawn down through the spring, with the intent of creating moist soil
areas where the seeds of annual emergent plants, such as millet and smartweed, can germinate. Once
these plants are mature, the basins are reflooded or allowed to flood naturally with rainwater. Water
depths of 2-10 inches are optimal for foraging by dabblers, allowing them access to seed heads.
Various duck species have preferred foraging depths within this range; for example preferred water
depths for mallards are 2.75-5.5 inches, while northern shovellers prefer depths of 6.3-9.5 inches
(Frederickson 1991).

Swans feed on wapato and other aquatic tubers. For successful feeding, water depths must allow
swans to reach the submerged tubers with their bills. Conversely, divers including ring-necked ducks
and lesser scaup are capable of locating food resources throughout the water column, from near the
surface to depths of many feet.

Managed Pasture. An establishing purpose of the Ridgefield Refuge is to provide migration and
wintering habitat for waterfowl, especially dusky Canada geese. Additionally, the refuge is
identified within several Flyway goose management plans for its role in attracting and supporting
wintering Canada and cackling geese. To meet these goals, a primary strategy at Ridgefield is
managing short pastures or grasslands. Wintering geese frequently graze upon large, short-grass
pastures. Presumably, these conditions afford the geese access to young green plants and forbs,
improved sight distances for predator detection, reduced concealment cover for predators, and clear
flight paths for escape.
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The refuge achieves short grass conditions for wintering geese through multiple strategies including
haying, grazing, and mowing. Haying and grazing are achieved by initiating Cooperative Land
Management Agreements. In exchange for the grazing and haying the refuge, the cooperator repairs
fences, maintains infrastructure, controls weeds, and mows additional fields. Ultimately, the refuge
achieves short grass conditions and additional improvements without the cost of performing these
activities. The amount of grazing and haying is annually variable upon the number of cooperating
farmers participating with the program and their annual business obligations. In all the refuge
manages up to 1,432 acres of pastures within 55 fields on all units of the refuge. Generally, refuge
fields are mowed after July 15 to avoid conflicts with ground nesting birds. While late mowing is
favorable for ground nesting birds, it also leaves heavy residual thatch and coarse stems after
mowing. Eventually the fields green up during the fall and spring, but initially upon the return of
wintering geese the conditions are not optimal for goose browse. Select fields that are considered
core dusky Canada goose wintering habitat are targeted for either grazing or repeat mowing during
the spring and summer. These techniques keep the fields low and green, recycle nutrients into the
field, and reduce heavy thatch accumulations.

Subtle differences exist between the utilization of managed grasslands between cackling geese and
Canada geese. These differences are likely greatest between cackling geese and dusky Canada
geese. Generally, cackling geese use large short-grass pastures. Cackling geese often favor highly
manipulated green fields including cow pastures, golf courses, soccer fields, and open parklands.
These habitats are large open fields with minimal trees and shrubs. In many instances, these areas
are used by cackling geese during poor weather or off hours when the public is absent. At the refuge
cackling geese use large open fields but have acclimated to vehicular traffic. Cacklers will feed in
close proximity to the auto tour route and often will pick grit off of the road when the road is vacant.

Like cacklers, dusky Canada geese will join into mixed flocks of Canada and/or cackling goose
subspecies in large open fields and croplands. However, dusky Canada geese will use small fields in
relatively close proximity to shrub and trees. Duskys frequent habitat highly influenced by water
and water features, such as wet meadow, sheet water, and shorelines. Duskys utilize mosaics of
shallow water and roughly cut vegetation, reed canarygrass, and spikerush stubble, below six inches
in height. In spring, dusky Canada geese can be found in shallow flooded reed canarygrass, and it is
surmised that duskys forage on young green spring growth of canarygrass.

Croplands. A limited amount of croplands are annually planted to provide forage for Canada geese
and sandhill cranes. Generally, the refuge manages approximately 175 acres of croplands, planting
between 50 and 150 acres of crops annually. These crops may include barley, wheat, corn, oats, and
clover. Cropping has included field planting and inter-seeding of small grain into existing pastures.
Interseeded crops are left for geese to consume during the growing season. Field crops, especially
corn, are planted in the spring and allowed to grow into the fall. Corn is then mowed in blocks
during fall and winter allowing geese, ducks, and cranes access to the downed ears. Cropped fields
must be carefully placed on the refuge to avoid baiting violations in both the refuge’s and
surrounding hunt areas. Cropped lands we intend to mow between September and February to
expose waterfowl food must be selected in a manner that does not attract birds to hunted areas.

Cooperative farming was largely practiced on the Bachelor Island and River ‘S’ units until 1996,
with the objective of providing grain and green feed to migrating and wintering waterfowl. In 1996
approximately 718 acres of winter wheat, corn, clover, and alfalfa were planted by cooperative

Chapter 4. Refuge Biology and Habitat 4-27



Ridgefield National Wildlife Refuge Comprehensive Conservation Plan

farmers from the refuge. The crops grown in all the cooperatively farmed fields were mutually
agreed upon by the refuge and farmer, with the refuge receiving shares (usually 20 percent). The
refuge’s shares were made up of grains and green forage, as determined by the refuge to meet
wildlife objectives, while maintaining a viable cooperative agreement. The refuge received
additional wildlife benefits, although not counted as refuge shares, through the availability of waste
grains, green forage, and the growth of understory crops (e.g. clover) following the harvest of the
cooperator’s portion of the crops. Over time the refuge’s farming capacity grew with large
investments in tractors, seeders, sprayers, mowers, tillers, and disks. The refuge also constructed a
bridge to Bachelor Island, eliminating the need to ferry supplies and equipment to the island.
Collectively, the investment in equipment and construction of the bridge allowed the refuge to plant,
manage, and maintain its own pastures and crops. All cropping is now done through force account.
Due to the relatively high cost and inputs required to grow corn, only a small acreage is planted.

4.3.4 Key Ecological Attributes

Table4.2 Habitat Attributes, Indicators, and Condition Parametersfor Water fowl*

Key Ecological
Attributes Indicators Desired Conditions
Upland Food o Green browse o See Table 4.3 below for pasture habitat attributes
Availability e Crops (corn, small grains, | e Mix of corn, small grains, legumes; normal
(Improved legumes) planting, harvest, and post-harvest manipulation
Pasture, e Crops provided off-refuge | e Corn provided on nearby State wildlife areas
Croplands) (Shillapoo, WA; Sauvies Island, OR).
Water depth e Variety of water depths to accommodate swans, dabblers and divers; incremental
and floodup and drawdown to promote waterfowl foraging within entire basin
hydroperiod e Provide managed seasonal wetlands (moist soil units) with water depths of 4-12
inches during initial floodup (Oct-Nov); 24-30 inches late Jan. to May; achieve
drawdown by June 15
e Also see Wetlands Table 4.6 below
Vegetation e Wet meadows with mix of desirable, palatable grasses, sedges and rushes; if reed
Diversity, canarygrass is present, mow to shorter than 6 inches
Structure e Managed seasonal wetlands (moist soil units) with more than 60% cover of moist-

soil annuals (e.g., smartweeds, wild millet, water plantain), wapato, and nutsedges
e Semipermanent and permanent wetlands with less than 40% cover of native
emergent species (e.g., cattail, hardstem bulrush, wapato, bur-reed) and more than
60% open water and native submergent vegetation
e Minimal woody vegetation (e.g. willow, spirea)

Invertebrate e Macroinvertebrate abundance and diversity preferably high; invertebrate diversity

diversity will partially be determined by hydroperiod.

Invasive e Limit or exclude habitat-altering species (e.g. carp, nutria)

plants and o Limit or exclude exotic vegetation (e.g. reed canarygrass, yellow flag iris, purple
animals loosestrife) that form persistent monocultures.

Human e Minimize disturbance to preferred waterfowl feeding, roosting, and nesting areas;
Disturbance provide waterfowl sanctuary area during hunt season

Source: Planning Team, Fredrickson and Drobney 1979, Fredrickson and Reed 1988, Frederickson1991, Korschgen and
Dahlgren 1992

*Note: For the preceding and following tables, not all ecological attributes or indicators were
deemed ultimately feasible or necessary to design a habitat objective around. While the ecological
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attribute identifies a desired condition for most indicators, other factors, such as feasibility and the
ability to reasonably influence certain indicators, played a role in determining the ultimate
parameters and condition levels chosen for habitat objectives (Chapter 2).

Table 4.3 Habitat Attributes, Indicators, and Condition Parametersfor Improved Pasture
(managed for dusky and cackling geese).

Key Ecological

Attributes Indicators Desired Conditions

Community e Average grass height e Shorter than 6 inches by October 1

Structure e Thatch e Minimal

e Shrub cover e No encroaching woody vegetation
e Field/wetland interface | e Short vegetation along interface

Patch Size

-Dusky pasture | e 2-45 acres (duskys)

-Cackler pasture | e 35 acres or more (cackling geese)

Security e Area clear of tall/ e Predator detection width 250 feet (duskys)
woody vegetation to o Predator detection width 450 feet (cackling geese)
allow for predator
detection

e Human disturbance e Minimal disturbance in sanctuary areas Oct 1-

April 1 (duskys)
e Minimal disturbance in sanctuary areas Oct 1-
May 1 (cackling geese)

Connectivity Distance to accessible 400 feet or less (duskys)
wetlands
Plant Species e Mix of desirable e Perennial ryegrass, orchardgrass, fescues, clover
palatable grasses and
forbs
¢ Invasive species e Less than 20% cover of invasive species(e.g.

Canada thistle, buckhorn plantain, tansy ragwort,
teasel); no false indigo or poison hemlock

Source: Planning Team

435 Threats

The lower Columbia River provides important habitat for migrating and overwintering waterfowl
that use the Pacific Flyway. Other threats are associated with breeding and migration areas in
Canada and Alaska, and are treated in detail in other documents. Threats to wetland habitat are
discussed in section 4.5. Threats to waterfowl and their associated habitats in the lower Columbia
River region follow.
e Loss, degradation, or fragmentation of wetland and grassland habitat (see section 4.4 below).
e Development of grasslands or conversion to less suitable or unsuitable agricultural habitats.
e Human disturbance to key foraging and roosting areas.
e Wildlife diseases.

Specific threats to improved pasture on the refuge include:
e Lack of ability to fully utilize prescribed fire or cooperative grazing and haying as

Chapter 4. Refuge Biology and Habitat 4-29




Ridgefield National Wildlife Refuge Comprehensive Conservation Plan

management tools, leading to encroachment by woody plants, thatch accumulation, and
increased prevalence of invasive and noxious weeds that reduce food availability and
palatability for geese; and

e Invasive and noxious weeds, which compete with or exclude desirable grasses and forbs
utilized by waterfowl.

4.4 Native Grassands

4.4.1 Description and Location

Due to changes caused by conversion to agriculture (diking, draining, and logging of bottomlands;
soil disturbance; grazing; and introduction of exotic grasses), grasslands on the refuge are highly
altered from presettlement conditions. Before Euro-American settlement, most of the refuge was
covered by a mosaic of floodplain forest, wetlands, sedge meadows, and wet prairie. Upland (dry)
prairie likely occurred only in small patches of well drained soils in oak woodland, while wet
meadow or prairie likely covered larger tracts of seasonally inundated ground.

Reconstructing the species composition of the refuge’s historic grassland and prairie habitats is
difficult due to their early conversion to agriculture. Early survey notes recorded patches of “wet
prairie or meadow” on lower Columbia River bottomlands. Some of these were likely Columbia
sedge meadows (Christy 2004). Another possible vegetation type was native wet prairie dominated
by tufted hairgrass (Deschampsia cespitosa) (Christy 2004).

Small patches (approximately 10 acres total) of unmanipulated upland (dry) grassland occur as
openings in oak woodland habitat in the Carty Unit. These grassland patches occur on shallow, well
drained soil. Characteristic grasses associated with this habitat type include red fescue (Festuca
rubra) and California oatgrass (Danthonia californica) (Christy 2004, and Altman and Holmes
2000). These small patches are dominated by introduced grasses, for example, poverty brome
(Bromus sterilis) and orchardgrass (Dactylis glomerata); however, native wildflowers such as camas
and Nuttall’s larkspur occur in these grassy openings.

When the refuge was established, much of the area of former riparian forest and wetland had been
converted to pastures, hayfields, and croplands. Many wetlands were restored on the refuge, but
agricultural lands continued to be managed as such. Today, most of these lands are managed as
improved pasture. These pastures are dominated by introduced “tame” pasture grasses such as
perennial ryegrass, orchardgrass, and fescues, and are managed to provide short browse for Canada
and cackling geese. Winter wheat, alfalfa, and/or clover have been planted in select areas as cover
crops to rehabilitate pastures and to provide additional forage for geese and sandhill cranes.
Management emphasis has been to manipulate vegetation structure through mowing, managed
grazing, and other techniques. Ecological attributes, indicators, and condition parameters for
improved pastures and croplands are discussed in Section 4.3 (Waterfowl). Some areas (old fields
and buffers) have been left unmowed to provide nesting habitat for grassland-dependent birds, such
as savannah sparrow and western meadowlark. The refuge currently contains approximately 400
acres of this “old field” habitat (see Table 4.5 below).
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4.4.2 Condition and Trends

Only small remnants of native grassland still exist in western Oregon and Washington. Less than 1
percent of Willamette Valley grassland and savannah habitat remains. In western Washington, only
about 8 percent of the original prairie still supports grassland vegetation and about 2-3 percent is still
dominated by native prairie vegetation (Stinson 2005). More than 99 percent of the prairies in Clark,
Lewis, and Cowlitz Counties have been converted to agriculture and other uses (Caplow and Miller
2004). As is the case elsewhere in the region, little remains on Ridgefield’s native grassland plant
communities. However, there has been some expansion of suitable habitat for grassland birds
through the creation of agricultural grassland habitat where grasslands did not previously exist. This
occurred primarily from extensive wetland draining, which converted wetlands and floodplain forest
into agricultural lands. This also occurred on the refuge; upland grassland has increased as a habitat
type compared to historic conditions due to human modifications of the habitat prior to refuge
establishment (logging followed by diking, draining, introduction of nonnative pasture grasses,
grazing, and cropping). The refuge currently manages these lands as improved pasture (see section
4.3, Waterfowl) with some areas left unmowed as habitat for grassland-nesting birds (see table 4.5
below). Columbia sedge meadows, likely a common refuge habitat type historically, have been
almost completely replaced by nonnative reed canarygrass. These areas are mowed to provide short
browse for geese. There is currently no known occurrence of native wet prairie on the refuge.

In select areas, habitat conditions may favor restoration of native grassland. However, such habitat
restoration would be expensive, limiting the size of restored areas; and maintaining small patches of
native grassland in a “sea” of pasture dominated by nonnative grasses is problematic. Approximately
30 acres of nonnative pasture areas on Bachelor Island were planted to native grasses in 2002.
Wetland 8A (12 acres) and the southern portion of Wetland 8 (3.2 acres) were planted to a native
moist soil grass community; and Smith Lake Field and a small portion of South Warehouse (13.5
acres) were planted in a native dry prairie grass community (blue wildrye 60 percent, red fescue 30
percent, and California brome, 10 percent). (Note: Portions of Wetlands 8 and 8A and Hundred Acre
Field were later included in 8 Spit Field (24 ac), under the “old field” habitat designation.) The
native grass plantings on 8 Spit Field and Smith Lake did not persist and were not replanted. In 2007
experimental plantings of Nelson’s checkermallow, a species native to wet prairie in the Willamette
Valley, were conducted in Smith Lake Field and Hundred Acre Field. Vegetation inventories and
test plantings presented in Chapter 2 Objectives 7.7a and 7.7b, will help identify areas with the best
potential for and feasibility of restoration.

4.4.3 Associated Wildlife

Birds. About 100 bird species can occur in grassland habitats in western Washington and Oregon.
Of these, 44 species are highly associated breeding species in grasslands (Altman 1997; and Altman
and Holmes 2000). Examples of obligate grassland species include western meadowlark, savannah
sparrow, Oregon vesper sparrow, streaked horned lark, grasshopper sparrow, common nighthawk,
western bluebird, lazuli bunting, northern harrier, western kingbird, killdeer, and short-eared owl.
Many of the species have shown declining trends for decades, and are State listed or candidate
species in Oregon and/or Washington. However, the savannah sparrow has shown an increasing
trend (Altman and Holmes 2000). Many other birds occur in grasslands, but are not dependent on it,
for example, predator birds (red-tailed hawk) attracted by rodents; generalist or edge species such as
song sparrows; or open-country aerial foragers such as barn swallows (Altman 1997).
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Grassland-associated birds known to occur on the refuge are northern harrier, killdeer, short-eared
owl, common nighthawk, western kingbird, streaked horned lark, western bluebird, vesper sparrow,
savannah sparrow, lazuli bunting, and western meadowlark. These species utilize improved pasture
and old fields. Of these species, only northern harrier, killdeer, and savannah sparrow are common
and are known to breed on the refuge. Western meadowlark is uncommon but is a confirmed
breeder. The remaining species are occasional to rare, and breeding has not been confirmed.

Mammals. Limited data is available on mammals occurring in this habitat. The refuge occurs
within the historic range of the Mazama (western) pocket gopher (Thomomys mazama), Brush Prairie
(northern) pocket gopher (Thomomys talpoides douglassii), and gray-tailed vole (Microtus
canicaudus), however, data on their occurrence is lacking. Further work to gather baseline data on
small mammals is needed.

4.4.4 Key Ecological Attributes

Tables 4-4a, b, and 4-5 describe key ecological attributes of grasslands and old fields, and associated
indicators. For each indicator, the conditions that would represent “good” or better are shown.

Table4.4a Upland (Dry) Prairie Ecological Attributes, Indicators, and Condition
Parameters

Key Ecological
Attributes Indicators Desired Conditions
Vegetation e Average grass/forb heights | e Variable grass heights 6-30 in tall
structure e Percent grass/forb cover e More than 50% but variable, with areas of bare or
sparsely vegetated ground and areas of dense (e.g.
more than 80%) grass cover (western meadowlark)
e Percent woody vegetation | e Shrub-tree cover less than 10%
cover
Native plant Roemer’s fescue, red fescue, California oatgrass, California brome, blue wild rye,
composition western bittercress, American vetch, western wood strawberry, spring beauty,
chickweed, Nuttall’s larkspur, camas
Invasive Less than 20% cover of invasive/undesirable nonnative grasses (e.g. poverty brome),
species forbs (e.g., ox-eye daisy, thistle and trefoil), and shrubs (e.g. blackberry)
Soils Well drained soils
Disturbance e Fire intensity e Low
Events e Fire return interval e Frequent (2-5 years) after July 15; fire is the
preferred tool to maintain habitat where feasible
o Grazing o Light to moderate non-uniform grazing to meet
desired conditions
e Human disturbance e Minimize management and recreational activities
during the breeding season, April 15-July 15.
e Delay mowing, haying until after July 15
Patch Size/ e Patch size e Larger than 25 ac
Connectivity e Contiguity with e Larger than 200 ac (western meadowlark)
agricultural grasslands
(e.g., fallow fields,
pastures, hayfields)

Source: Altman and Holmes 2000 (Grassland-Savannah Conservation Strategies, pp. 36-40; Biological Objectives for Western
Meadowlark, pp 40-43; Oregon vesper sparrow, p 50), Christy 2004, USFWS 1993, Wilson et al. 1998a, Altman 1999
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Table4.4b Bottomland (Wet) Prairie Ecological Attributes, Indicators, and Condition

Parameters
Key Ecological
Attributes Indicators Desired Conditions
Vegetation o Average grass/forb heights e Short to medium (6-36 inches); mosaic of
Structure vegetation heights
e Percent grass/forb cover e More than 50%
e Percent woody vegetation e Less than 5%; no willows
cover
Native plant e Native grass and forb species | ® Mix of grasses and forbs including tufted
composition hairgrass, rushes, sedges, camas, Bradshaw’s
lomatium, Nelson’s checkermallow.
o Native shrub/tree species o Scattered shrub component e.g. Douglas’ spirea
Invasive Less than 20% cover of invasive/undesirable nonnative grasses (reed canarygrass),
species forbs, and shrubs
Soilg/ e Poorly drained (hydric) soils
Hydrology e Seasonal flooding; water depths range from moist soil to 4 inches from December
through at least March
Disturbance ¢ Fire intensity e Low
Events e Fire return interval e Frequent (2-3 times every 6 years needed to
maintain viability of Bradshaw’s lomatium
e Grazing e No grazing to light rotational grazing depending
on vegetation and soil conditions. Limit grazing
during spring and early summer in areas where
harriers are nesting to protect nests from trampling
e Human disturbance e Minimize or avoid agricultural field operations
and recreational activities during breeding season;
April 15-July 15. Delay mowing/haying until
after July 15.
e Provide a no activity buffer of more than 400 feet
around harrier nests
Patch Size/ e Patch size ¢ 200 ac (northern harrier, short-eared owl)
Connectivity o Contiguity with wetland, wet | ® Maintain mosaic of wetland, wet meadow and
meadow and old field non-managed field in greater than 400 acre blocks
habitat farther than a quarter mile from human
development or recreational activities

Source: Altman and Holmes 2000 (Grassland-Savannah Conservation Strategies, pp. 36-40; Biological Objectives for northern
harrier, pp 54-56). Christy 2004, USFWS 1993, Wilson et al. 1998b, Altman 1999
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Table4.5 Old Field Ecological Attributes, Indicators, and Condition Parameters

Key Ecological | Indicators Desired Conditions
Attributes
Vegetation e Average grass/forb heights | ® 6-24 inches
structure e Shrub cover e Less than 10%
e Grass/forb cover e More than 80%
e Unmanipulated residual e More than 60% remaining annually (residual duff is
cover preferred for nesting habitat)
Plant species | ¢ Mix of desirable native and/or nonnative grasses (e.g., perennial ryegrass,
composition orchardgrass, fescues) and forbs (e.g. clover)
Invasive e Less than 30% cover of invasive species (e.g. Canada thistle, buckhorn plantain,
species tansy ragwort, teasel); no false indigo or poison hemlock
Disturbance e Fire intensity e Frequent
Events ¢ Fire return interval e 2-5 years
e Mowing/Grazing e May be used as management tool after nesting

season; no mowing before July 15; light to moderate
rotational grazing

e Human disturbance e Minimize or avoid agricultural field operations
(mowing, tilling, spraying) and recreational activities
during breeding season; April 15-July 15.

Patch Size/ e Minimum Patch Size e 5ac
Connectivity e Connectivity e Within or adjacent to managed pasture, croplands, or
wetlands
Contiguity with wetland or | ¢ Within 200 acre contiguous mosaic of native and
agricultural grasslands agricultural grasslands
(fallow fields, pastures,
hayfields)
Source: Planning Team, Altman and Holmes 2000
4.45 Threats

The following threats to native prairie and agricultural grassland habitat are summarized from
Altman and Holmes (2000):

e Direct habitat loss from urban, residential, and agricultural development;

e Altered fire regimes and intensities, leading to habitat issues such as encroachment by woody
plants, thatch accumulation, and increased prevalence of exotic plant species;

e Invasion by introduced plant species, which compete with or exclude native plants and alter
vegetation structure (e.g., percent cover, vegetation height);

e Conversion of agricultural grasslands (e.g., fields dominated by exotic grasses and usually
managed for a crop or for grazing) to less suitable or unsuitable agricultural habitats;

e Habitat fragmentation of remaining grasslands to sizes that may be insufficient to maintain
healthy populations of birds;

e Proximity to agricultural and residential areas that may have a high density of nest parasites
(brown-headed cowbird), exotic nest competitors (European starling) and predators
(opossums), and domestic predators (cats), and may be subject to high levels of human
disturbance; and

e Timing and extent of agricultural practices (e.g. mowing, haying, grazing, tilling, pesticide
application) that results in direct and indirect reproductive failures of grass-land-nesting birds.
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4.5 Wetlands and Deepwater Habitats

For the purposes of the CCP, wetlands are defined according to the classification system (Cowardin
et al. 1979) used by the National Wetlands Inventory (NWI), but exclude all riparian habitats which
might be included under this classification, that is, those areas dominated by woody perennial shrubs
or trees. Deepwater habitats are permanently flooded lands lying below the deepwater boundary of
wetlands. According to Cowardin et al. (1979) wetlands are lands transitional between terrestrial and
aquatic systems where the water table is usually at or near the surface, or the land is covered by
shallow water. A positive indicator of wetland status requires the presence of one of the following:

e hydrophytic plants;

e hydric soils; or

e saturated or flooded soils during part of the growing season.

The key divisions of the NWI classification relevant to the refuge include the lacustrine, palustrine,
and riverine systems. Lacustrine wetlands are generally permanently flooded and are identified as
those areas lacking trees, shrubs, or emergent vegetation with greater than 30 percent areal coverage
and measuring greater than 20 acres. Smaller areas can be defined as lacustrine if the water depth in
the deepest part of the basin exceeds 6.6-feet at low water. Palustrine areas may or may not be
permanently flooded, but they are typically recognized by the presence of trees, shrubs, or
herbaceous emergent vegetation. Under the NWI classification, shallow marsh includes the
following palustrine types:

e (lass = Aquatic bed (water regime modifier = permanently flooded)
Class = Aquatic bed (water regime modifier = semipermanently flooded)
Class = Emergent wetland (water regime modifier = semipermanently flooded)
Class = Emergent wetland (water regime modifier = seasonally flooded)
Class = Emergent wetland (water regime modifier = temporarily flooded)
Class = Emergent wetland (water regime modifier = seasonal-tidal)

Aquatic bed wetlands are wetlands that are dominated by vegetation that is floating and/or
submerged and can be either palustrine or lacustrine; however, the refuge contains only the palustrine
type. See the glossary for a complete definition of these three system types according to the NWI.

4.5.1 Description and L ocation

Permanent Wetlands. Permanently flooded wetlands occupy approximately 600 acres of the
refuge. Three of these wetlands fall into the Lacustrine System under the NWI based on size (larger
than 20 acres), and lack of persistent woody or emergent vegetation (less than 30% cover):

e Campbell Lake (189 acres) on the Roth Unit;

e Post Office Lake (74 acres) on the Ridgeport Dairy Unit; and

e Fowler Lake (36 acres) on the Carty Unit.

Lacustrine habitats support fish, aquatic invertebrates and/or submergent vegetation and are utilized
by diving ducks and various fish-eating birds. With their deep open water, lacustrine wetlands offer
long sight distances and are free of mammalian predators. Therefore, they provide important loafing,
resting, and roosting habitats for wintering waterfowl. Other permanent wetlands fall into the
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Palustrine category based on vegetation types. These include Carty Lake (52 acres) on the Carty
Unit and Wigeon Lake (25 acres) on the Bachelor Island Unit. Two other large permanent palustrine
wetlands on Bachelor Island, Canvasback Lake and Turtle Lake, lie mostly or entirely off Service-
owned lands.

Approximately 450 acres of permanent wetlands lie outside the dikes on the Roth, Ridgeport Dairy,
Carty, and Bachelor Island units, and therefore, are tidally influenced. The refuge has no
management control of water levels in these wetlands. These include Campbell Lake (189 acres) and
Campbell Slough (30 acres) on the Roth Unit; South Campbell Lake (15 acres) on the Ridgeport
Dairy Unit; wetlands in the Gee Creek system on the Carty Unit (approximately 100 acres total); and
Canvasback Lake-West (52 acres) and Wigeon Lake (25 acres) on Bachelor Island. All of these
wetlands have an unconsolidated bottom, with the exception of Wigeon Lake which is classified as
an aquatic bed in the NWI.

Campbell Lake is a floodplain wetland with direct connection to the Columbia River via Campbell
Slough. Campbell Slough is considered a permanent tidal riverine system in the NWI. Wigeon Lake
and Canvasback Lake West are connected to the Columbia River via Canvasback Lake. Gee Creek
winds through the Carty Unit in a network of sloughs, channels and open lakes before emptying into
the Columbia River. The larger wetlands in this unit include Fowler Lake (36 acres), Beaver Pond
(18 acres), Middle Lake and its channel (19 acres), and Quarry Lake (20 acres). The degree and
timing of inundation of these wetlands depends upon tides, river levels, and rainfall.

Permanent nontidal wetlands on the refuge include approximately 150 acres of wetlands and slough
remnants historically connected to the Columbia River, but cut off from the river by dikes and/or
cessation of major flooding events. These wetlands currently include Post Office Lake (74 acres) on
the Ridgeport Dairy Unit, Carty Lake (52 acres) on the Carty Unit, and Bower-Mallard Slough on the
River ‘S’ Unit. Bower Slough was originally a backwater slough of the Columbia River, but was cut
off from the river by diking and is now filled through precipitation and pumping. It is part of the
water delivery system for managed wetlands on the River ‘S’ Unit. Post Office Lake formerly had a
tidal connection to the Columbia River, but this ceased when a stop log structure was installed in the
mid 1990s. However, the County-owned dike separating Post Office Lake from the Columbia River
is deteriorating and will likely breach in the next major flood event.

The refuge may or may not have some minimal water management capabilities on these permanent,
nontidal wetlands. These wetlands rarely dry completely via evaporation during the summer, though
significant reduction in surface area and depth may occur. It appears that water retention in these
wetlands is in part a function of the current water levels within the Columbia River system, probably
due to seepage/ground water levels. Post Office Lake has partial water management capabilities in
that it has a water control structure on its drain. Post Office Lake was also fitted with a ‘duckbill’
tide gate in 1999, to prevent floodwater from backfilling into the basin and avoid fish entrapment
within the wetland. The Service’s ability to manage Post Office Lake is limited because a portion of
the lake is privately owned. Outside of their extensive use by waterfowl and other migratory birds,
little is known about the submerged vegetation and other aquatic species inhabiting Carty and Post
Office Lakes. Bower Slough contains abundant woody debris and gets heavy use by hooded
mergansers, wood ducks, and waterfowl broods. It is a summer refugium for painted turtles and
amphibians.
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Semipermanent and Seasonal Wetlands. Most semipermanent and seasonal wetlands on the
refuge are classified as palustrine emergent wetlands in the NWI. Timing and depth of inundation
depends on basin depth, rainfall, soil characteristics, and water delivery capabilities. Semipermanent
and seasonal wetlands occupy approximately 1,100 acres of the refuge and offer high habitat values.
These values include productive foraging habitat for seed-eating waterfowl, breeding habitat for
waterfowl, and in the spring, muddy exposed substrates which support shorebirds. These wetlands
can be highly productive for various invertebrates because of temperature and water fluctuation
cycles and decaying vegetation. They include approximately 650 acres of managed seasonal and
semipermanent wetlands (mostly on the River ‘S’ Unit), 150 acres of nonmanaged seasonal wetlands
(mostly on Bachelor Island), and 300 acres of wet meadow (mostly on the River ‘S’, Roth, and
Ridgeport Dairy Units).

Managed Seasonal and Semiper manent Wetlands. Refuge waters inside diked areas of the River
‘S’, Bachelor Island, and Ridgeport Dairy units are managed to mimic natural disturbance
mechanisms, providing and maintaining the cyclical aging and renewal processes of wetlands over
time. By maintaining open shallow marsh through artificial means such as mechanical and
hydrological operations, the refuge can provide a diversity of early successional vegetation stages
that increase overall biodiversity and prevent wetland loss over time. Managed seasonal and
semipermanent wetlands have existing infrastructure (pumps, culverts, water control structures) to
manipulate water levels on a seasonal basis, relatively independent of water conditions in the
surrounding watershed. Because of the widely divergent habitat requirements of waterfowl and
waterbirds throughout the year (see section 4.3.3 above), refuge wetlands are managed to provide a
range of water depths. Water depths, surface area, and hydroperiods within these managed wetlands
can generally be independently regulated with a network of pumps, ditches, and water control
structures. In all, the refuge has the ability to manipulate water within 48 individual wetland basins
and over 971 surface acres. Generally, managed wetlands are irrigated in the fall and winter to
desired depths and surface areas. These elevations are maintained until spring. Periodically, spring
water depths within managed wetlands are increased to negatively impact reed canarygrass. Select
basins may be dewatered in early spring to facilitate management actions including dike repair, or
invasive species control measures.

Most of the River ‘S’ wetlands are seasonally flooded with water pumped from Bachelor Slough,
which serves as the reservoir for filling most of the wetlands. Water availability can be limited
during low tides. In recent years, water has been pumped into the wetlands to achieve desired water
depths for the waterfowl hunting program by mid-October. When winter rains commence, the
wetlands can become over-full and water must be pumped off the unit. Since the River ‘S’ Unit is
generally sloping from south to north, water is expulsed from pumps on the north end of the unit.
(For detailed information on water control infrastructure, see Chapter 5). The largest wetland on the
River ‘S’ Unit, Rest Lake (86 acres) is classified as a semipermanent emergent wetland, but has
generally been managed as a permanent wetland. However, it may be drawn down when needed for
management purposes (for example, it was drawn down in 1999 for restoration and disking).

The River ‘S’ Unit contains most of the refuge’s managed seasonal wetlands, which provide food for
migrating and overwintering waterfowl. Managed seasonal wetlands are generally slowly drawn
down through the spring to create moist soil areas where the seeds of annual emergent plants (e.g.,
smartweeds, wild millet, and water plantain) can germinate in summer. In fall, the wetland basins
are reflooded or allowed to flood naturally with rainwater. Water depths of 2-10 inches are optimal
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for foraging by dabbling ducks. Preferred water depths for foraging waterfowl range from 2.75 to
5.5 inches for mallard and 6.3 to 9.5 inches for northern shoveller (Frederickson 1991).

The wetland system on Bachelor Island was largely redesigned in 1998. New wetlands were created,
other wetland basins were expanded, and several steep banked wetlands were recontoured.
Additional improvements were made to the water delivery and control systems. There are 21
wetland basins on Bachelor Island with water management potential. At full capacity, the refuge
could manage nearly 400 acres of wetlands on Bachelor Island. However, due to a soil structure of
alternating sandy and clayey layers, some wetland basins only hold water during high river levels,
when water can percolate through the sand layers. When river levels are low, water percolates out
through these same layers, draining the wetlands. The cost of pumping water into these wetlands is
prohibitive. Therefore, active irrigation on Bachelor Island is reserved for wetlands with proven
water retention capabilities, and where good water control capability exists. Most Bachelor Island
wetlands are not actively managed (see below, “Nonmanaged Seasonal Wetlands”).

Wetland improvements were initiated on the Ridgeport Dairy Unit in 1998 with the recontouring and
disking of the Hillocks, Fingers, and Dusky marshes, and the installation of a pump station and water
delivery system for these marshes. These three basins, totaling 80 acres represent the managed
wetlands of the Ridgeport Dairy Unit. A water control structure on the south end of Campbell Lake
facilitates drainage for the Hillocks and Fingers marshes. These shallow wetlands are classified as
wet meadow.

Nonmanaged Seasonal Wetlands. Unmanaged or nonmanaged seasonal wetlands are those that are
typically dry in summer (June-September) and fill with rainwater in fall. Most of this wetland type
(approximately 120 acres) occurs on the Bachelor Island Unit. Some small seasonal wetlands
(approximately 20 acres total) occur on the Carty Unit, and one 16-acre seasonal wetland is on the
Carty Unit (River ‘S’ Point). Seasonal wetlands on Bachelor Island are generally not supplemented
with pumped water, and there are no capabilities to supplement wetlands on the Carty Unit. The
small seasonal wetland basins in the Carty Unit may be inundated during unusually high water events
(Columbia River floods) but otherwise are disjunct from the daily fluctuations of the Columbia River
and Gee Creek wetland systems.

Most of Bachelor Island is maintained as managed pasture, however, a series of linear, generally
north-south trending basins contain seasonally flooded emergent wetlands. Formerly, these were
filled by spring floods from the Columbia River and by rainwater in winter. These basins are
shallower at present than they were historically. In the 1940s and 1950s the low ridges between the
basins were partially leveled to facilitate farming. Soil from the ridge tops was used to partially fill
the basins. This decreased the depth of seasonal wetlands on Bachelor Island and probably affected
their water-holding capabilities as well. Because the cost of pumping water into these wetlands is
prohibitive, the Columbia River’s level, seasonal rainfall, and soil characteristics of each wetland
basin dictate the overall acreage of wetlands on Bachelor Island. Most wetland basins on Bachelor
Island collect water from seasonal rainfall, with approximately 250 acres of wetlands by mid-winter.

Wet Meadows. Wet meadows are shallowly flooded wetland edges with little to no slope. On the
refuge they occur within both managed and unmanaged units. Due to the generally short duration
and shallow flooding of these sites, reed canarygrass proliferates, and little if any native wet meadow
vegetation (e.g. Columbia sedge) persists. However, wet meadow is a favored habitat of dusky
Canada geese, and high use of these areas has been documented despite the dominance of reed
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canarygrass. The largest contiguous tracts of wet meadow are on the Roth Unit (113 acres) and the
Ridgeport Dairy Unit (60 acres). As noted above, the refuge has water management capabilities on
the Ridgeport Dairy wetlands. The River ‘S’ Unit contains about 85 acres of wet meadows, broken
up among several small (10 acres or less) tracts. There is also about 20 acres of this habitat on the
Carty Unit, in the overflow plain north of Carty Lake, but this area receives little goose use.

Howellia Wetlands. Howellia wetlands are generally small, isolated basins that fill with rainwater
in fall and dry during the summer months, providing habitat for the endangered water howellia
(Howellia aquatilis). Drying to a mudflat stage in the late summer or early fall is essential for
successful germination of howellia seed. These wetlands cannot be supplemented with pumped
water or artificially dewatered. The Carty Unit contains several small (less than 1 acre) perched
wetlands that contain water howellia. These small wetlands generally contain open water (shallower
than 1 foot) from November through June, with sparse emergent and submergent vegetation, e.g.
aquatic grasses, sedges, pondweeds, and burreeds. The refuge’s howellia ponds occur in a matrix of
dense forest vegetation, typically Oregon ash with a well-developed shrub component of red-osier
dogwood and Douglas’ spirea. Howellia does not persist in wetlands overgrown with emergent
vegetation or woody plants. Deeper ponds that remain wet for the majority of the growing season
may undergo succession to cattail, which eventually excludes howellia; where howellia occurs with
cattail, populations are less vigorous (Shelly and Moseley 1988). With increasing sedimentation and
accumulation of organic matter, and the lowering of the water table, shallower ponds eventually
develop into seasonal emergent wetlands dominated by sedges and grasses, and howellia is not
present. Because howellia habitat is ephemeral, the availability of clusters of closely adjacent ponds
in a variety of successional stages, with corridors between ponds for animal movement to facilitate
seed dispersal, is essential for the persistence of this species (Roe and Shelly 1992).

45.2 Condition and Trends

Construction of dams and levees caused several significant changes in wetland habitats along the
lower Columbia River. Natural fluvial processes that occurred along the river were lost, such as
seasonal flooding and scouring that helped maintain river-associated wetlands by setting back
succession. The timing of seasonal flows were also severely altered, which prior to the dams,
included high water flows during spring and summer and low flows during fall and winter (see
Chapter 3). Under this highly altered system, refuge wetlands lack natural renewing processes and
will age in terms of succession, unless they are actively managed to set back succession. Diversity in
vegetation structure (e.g. a mix of submergent and emergent plants) will gradually give way to
dominant monocultures of tall, persistent emergent plants, that when combined with sedimentation,
causes the infill and eventual loss of shallow wetlands.

Permanent Tidal Wetlands. Although some wetlands at the refuge retain tidal connections to the
Columbia River, water levels are lower than they were historically due to lower river levels and
altered flooding regimes. The presence of nonnative fish, especially carp, has decreased water
quality for native salmonids that use these habitats for rearing, and has probably negatively impacted
the native mussel community. The decline of wapato in permanent wetlands is probably due to a
combination of altered hydrology and the foraging activities of carp and nutria.

Campbell Lake and Slough (Roth Unit). Campbell Lake supports large numbers of migratory and
overwintering waterfowl, as well as being an important roost for migrating sandhill cranes. Carp
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enter Campbell Lake via Campbell Slough by the thousands during the breeding season. However,
despite the presence of carp, Campbell Lake still supports a reasonably high-quality native plant
community and receives high waterfowl use. Average year-round water levels within Campbell
Lake appear to be consistently lower since the 1996-1997 flood seasons, when Campbell Lake was
predominantly a nonvegetated, exposed mudflat. Since then, tall emergent plants have colonized
much of the shallow wetlands and mudflats once utilized by roosting cranes. The middle and
southern portions of the lake are still relatively open; however, water levels may be too deep for
roosting. This habitat change in Campbell Lake may account for the shift in roosting to Canvasback
Lake on Bachelor Island from 2003 on. If the current vegetation trend continues, the site may lose its
value as roosting habitat.

Canvasback Lake (Bachelor Island Unit). Historically, Canvasback Lake was a large, shallow lake
heavily used by mallard and other dabbling ducks (Jewett 1927). The lake retains some hydrologic
connection to the Columbia River; however, with lower average river levels and cessation of annual
spring flooding, the condition of the lake has been gradually deteriorating. The deepest area of the
lakebed holds water year-round, and lies on private land. The shallower south end of Canvasback
Lake (approximately 60 acres total) is on refuge land. Because most of the lake, and a small dike and
water control structure, is on private land, the Service does not have management control of this lake.
Without the ability to control water levels, the southern portion is now becoming a water smartweed
(Polygonum amphibium) monoculture, and yellow flag iris has begun to invade. The southernmost
portion of the wetland is currently in a degraded, weedy condition. Habitat improvement,
specifically the creation of shallow open water areas, could increase waterfowl and crane use.

Wigeon Lake (25 acres) is connected to Canvasback Lake and is dependent on Columbia River
levels. It is not actively managed at this time. Although it has an independent water delivery system,
a hydraulic and topographic survey is needed. The primary vegetation is water smartweed and
spikerushes. The area surrounding Wigeon Lake is currently in degraded, weedy condition.

Permanent Nontidal Wetlands. Due to the loss of connection permanent nontidal wetlands once
had with the Columbia River system, their functionality has been reduced, particularly with respect
to anadromous fish rearing habitat, wapato beds, and native mussel beds.

Post Office Lake (Ridgeport Dairy Unit). For many years Post Office Lake was managed as a
permanent wetland with little submergent vegetation. A “duckbill” tide gate was installed in 1999,
and in 2000 the lake was drawn down to control carp and other rough fish. It was hoped that this
would allow submergent vegetation to re-establish and improve habitat quality for swans, diving
ducks, and wading birds. A biological survey is needed to determine the success of the restoration
effort. Formerly, the lake was grazed to the shoreline, which had negative impacts to water quality
but the short, grazed grass did encourage heavy wigeon use. Currently, the lake is surrounded by a
“fence” of tall vegetation which makes the lake less attractive to waterfowl and cranes.

Carty Lake (Carty Unit). Carty Lake formerly contained a large wapato bed; currently, wapato is
confined to small areas of the lake. As with other permanent wetlands on the refuge, water quality
and aquatic plants have been negatively impacted by carp. Restoring a tidal connection could
improve habitat conditions; however, contaminants present in sediment (see Chapter 3) limits
management options.
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Managed Seasonal and Semiper manent Wetlands. Between 1998 and 2000, many refuge
wetlands on the River ‘S’, Bachelor Island, and Ridgeport Dairy units were restored. Basins were
recontoured, and water control infrastructure was repaired or added. An improved water control
infrastructure enhanced the refuge’s ability to manage for desirable, moist-soil plants, and also
control reed canarygrass, which had been a persistent management issue since the refuge was
established. The most effective control techniques for reed canarygrass involve dewatering wetland
basins, followed by disking and multiple herbicide treatments. Extensive disking of wetland basins
was conducted to control reed canarygrass between 1999 and 2002, including 450 acres on the River
‘S’ Unit. In many cases, wetland basins responded positively with decreased reed canarygrass cover
and an increase in desirable moist-soil plants.

The accidental introduction of ricefield bulrush forced the refuge to change the reed canarygrass
control regime. After ricefield bulrush was discovered in 2002, disking was discontinued in most of
the refuge’s managed wetlands (including most wetlands on the River ‘S’ Unit) to prevent the spread
of this plant. Water management was also changed to prevent the spread of bulrush seed through
delivery/drainage ditches. Where possible, water was not pumped off but rather allowed to recede
only through evaporation, transpiration, or ground water seepage (USFWS 2003). To control reed
canarygrass, water was held in wetland basins for extended periods (until at least June). While this is
an effective control method, it also creates deeper water conditions unfavorable for the production of
moist-soil plants.

In addition, water was pumped onto the managed wetlands of the River ‘S’ Unit in early fall
(September) to ensure that hunt units were flooded by mid-October. As winter rains added more
water to these wetlands, it was necessary to pump the water off to avoid flooding refuge roads, and
other infrastructure. Because out-pumping generally could not keep pace with inflow from rains, this
pumping regime created relatively deep-water conditions for most of the fall through spring season.
These depths are not conducive for most foraging waterfowl. The combined effects of water
management for the waterfowl hunt program and invasive species control have made conditions less
favorable for dabbling ducks. This has been reflected in an increase in species that prefer deeper
water for foraging or are adept at gleaning food from the water’s surface (e.g. northern shoveller,
green-winged teal, American coot, and ringneck ducks) and a decrease in dabbling ducks that prefer
shallower water (e.g. mallard, American wigeon).

Nonmanaged Seasonal Wetlands. Since these wetlands vary in water-holding capability and are
not actively managed, habitat conditions vary. In general, those with fair to poor water holding
capability have a higher abundance of reed canarygrass, while those that hold water for longer
periods have a higher abundance and diversity of moist soil plants. Four Bachelor Island wetlands
with very poor water retention are now classified as wet meadows (see below) and two (Wigeon No
Man’s Land and Canvasback Lake south) are classified as old fields and are in rank, weedy
condition. In some cases, shallow wetland benches are undergoing succession to riparian forest.
Ricefield bulrush was introduced to Wetland 11 on Bachelor Island in 1999 and discovered in 2002;
since then the wetland has been managed as a semipermanent wetland.

Wet Meadows. Due to the generally short duration and shallow flooding of these sites, reed
canarygrass proliferates and little if any native wet meadow vegetation persists. However, areas of
short mowed or grazed reed canarygrass do receive high use by dusky Canada geese. Three seasonal
wetlands on the Ridgeport Dairy Unit (the Hillocks, Fingers, and Dusky Marshes, 60 acres) have
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water management capabilities, but hold water poorly at low river levels. The Dusky and Fingers
marshes quickly become dominated by reed canarygrass without frequent disking and rototilling
treatments, while native wetland plants (e.g. knotgrass and nodding beggartick) remain common in
Hillocks. Ricefield bulrush was introduced into Fingers Marsh in 1999; subsequent control efforts
favored the dominance of reed canarygrass. The Dusky and Hillocks marshes have been important
loafing and foraging areas for dusky Canada geese in recent years. Several Bachelor Island wetlands
(approximately 30 acres total) with shallow basins and poor water holding capacity are currently
classified as wet meadows; reed canarygrass dominates in these wetlands.

Howellia Wetlands. Currently, one of the refuge’s four howellia ponds has been largely taken over
by reed canarygrass. Woody vegetation (Douglas’ spirea) is encroaching on another pond.

45.3 Associated Wildlife

Birds. Thousands of waterfowl representing more than 30 species use the refuge during winter or as
stopover sites during spring and fall migrations. Twelve species of waterfowl breed on the refuge.
The deeper semipermanent wetlands on the River ‘S’ Unit (Rest Lake and Mantrap Lake) are well
known foraging and roosting sites for tundra swans (For detailed information on waterfowl use of
wetlands, see section 4.3 of this chapter).

Campbell Lake on the Roth Unit is a regionally significant roosting site for sandhill cranes; as many
as 1,500 cranes may use this site in early fall (see section 4.9.2). Refuge wetlands provide both
nesting and foraging habitat for marsh birds such as pied-billed grebe, American bittern, American
coot, Virginia rail, and sora. Common songbirds breeding in refuge wetlands include marsh wren,
common yellowthroat, red-winged blackbird, and yellow-headed blackbird. Refuge wetlands get
limited use by migrating shorebirds (dunlin, western and least sandpipers, yellowlegs, and long-billed
dowitcher). However, killdeer, black-necked stilt, spotted sandpiper, common snipe, and Wilson’s
phalarope are known breeders on the refuge. Other common waterbird species that use refuge
wetlands primarily for foraging and/or resting include double crested cormorant, great blue heron,
great egret, ring-billed gull, California gull, Thayer’s gull, and glaucous-winged gull.

Fish. A number of nonnative warmwater fish are present in the refuge’s permanent wetlands. They
enter Campbell Lake through Campbell Slough, and are also common throughout the Gee Creek
system in the Carty Unit. Common introduced fishes include common carp, largemouth bass, brown
bullhead, mosquitofish, black crappie, white crappie, bluegill, and yellow perch. It is likely that
refuge lakes with tidal connections were historically used as rearing habitat by juvenile salmonids. A
recent survey (June 2007) found juvenile Chinook salmon (most without fin clips, indicating a wild
origin) in Campbell Slough.

Mammals. American beaver (Castor canadensis), muskrat (Ondatra zibethicus), mink (Mustela
vison), and river otter (Lutra canadensis) inhabit wetlands on the refuge. Nonnative nutria
(Myocastor coypus) are the most commonly observed mammal on the River ‘S’ Unit and cause
considerable damage to dikes.

Reptilesand Amphibians. Species known to occur in suitable habitat include the nonnative
bullfrog (Rana catesbeiana), northern red-legged frog (Rana aurora), western chorus frog
(Pseudacris regilla), northwestern salamander (4dmbystoma gracile), long-toed salamander
(Ambystoma macrodactylum), and western painted turtle (Chrysemys picta). Red-legged frogs
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require relatively long wetland inundation (November-June) while long-toed salamanders and
western chorus frogs utilize wetlands with a shorter hydroperiod (3-4 months inundation).

Wapato is a good indicator of suitable red-legged frog breeding habitat since it requires a similar
water depth and hydroperiod. Permanent wetlands could provide suitable habitat, however, habitat
value is limited by the presence of nonnative warmwater fish, e.g. bluegill and pumpkinseed, and
bullfrogs. Three wetlands on the River ‘S’ Unit have been historically significant in terms of
amphibian production: Southeast Lake, a 14-acre managed semipermanent wetland; Bull Lake, a 15-
acre managed seasonal wetland; and Middle Lake, a 23-acre managed seasonal wetland (USFWS
2004). Southeast Lake is well known for producing large numbers of red-legged frog egg masses.
Bull Lake has produced northwestern salamanders and red-legged frogs, although northwestern
salamander breeding was low as of 2000 (Beale and Akins 2001).

Painted turtles use permanent ponds and waterways on the refuge; however, they require sandy areas
with good sun exposure for nesting. Therefore, scouring events are important in maintaining turtle
nesting habitat. Currently, most western painted turtle nesting occurs on Turtle Lake on Bachelor
Island, which is owned by WDNR.

Plants. The refuge’s large permanent and semipermanent wetlands support stands of persistent
emergent vegetation such as cattail and softstem bulrush. Wapato was formerly abundant in refuge
wetlands but habitat conditions do not favor this species at its former abundance. Some stands of
wapato can be found in permanent and semipermanent wetlands, including Carty Lake and other
Carty Unit wetlands, and Mantrap Lake on the River ‘S’ Unit. Common and widespread species in
the refuge’s shallower seasonal wetlands include spikerushes (Eleocharis acicularis, E. palustris, E.
ovata), water smartweed, swamp smartweed, nodding beggartick, Mexican mosquitofern, and
common duckweed. Common species in particular wetland basins include (introduced species are
noted with an *): American waterplantain, common mare's-tail, toad rush, knotgrass, spotted
ladysthumb*, bur-reed, spike bentgrass*, wild millet*, rice cutgrass, western marsh cudweed, marsh
cudweed*, skullcap (or marsh) speedwell, creeping jenny (or moneywort)*, and marsh seedbox (or
false loosestrife). Good quantified information on submerged plants is lacking.

45.4 Key Ecological Attributes

Table4.6a Wetland Ecological Attributes, Indicators, and Condition Parameters

Key Ecological
Attributes Indicators Desired Conditions
Hydrology e Natural fluvial cycle approximating natural hydrograph (annual spring flooding with

overbank flows; flood waters peaking in June) or direct artificial manipulation that
mimics this cycle

e Major flood events every 10+ years deposit sediment or rework sediment to create
depressions or use of mechanical techniques (e.g., drawdown, disking, mowing) to
set back succession

Water depth e Wet meadows ¢ Moist soil to shallow sheet water (0-4 inches) Dec-March
and _ e Seasonal wetlands | e Early-season flooding and summer drying (June-Sept.).
hydroperiod Incremental floodup; 4-12 inches during initial floodup

(Oct.-Nov.); winter depth 4-18 inches over 75% of wetland;
drawdown by June 15
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Key Ecological
Attributes Indicators Desired Conditions
e Semi-permanent o Seasonal fluctuations in water levels; 24-30 inches by late
wetlands Jan; summer depths several inches; no more than 60-80% of
wetland bottoms dry by Oct. 1.
e Permanent wetlands | ¢ Maximum water depths 24-36 inches with potentially
(nontidal) increased depths in winter due to precipitation; natural
drying in summer may reduce depth and area of wetlands
e Permanent wetlands | ® Perennial water flows, wetlands connected to Columbia
(tidal) River irrigated by daily freshwater tides; hydroperiod and
depth variable with river.
Vegetation o Wet meadows e Native grasses and forbs, e.g. Columbia sedge, tufted
Diversity, hairgrass, camas; less than 5% cover of native shrubs; less
Structure than 20% cover of invasive plants (other than mowed/grazed
reed canarygrass); reed canarygrass if present is mowed
(preseason) to shorter than 6 inches.
e Seasonal wetlands | ¢ More than 60% cover of moist-soil annuals (e.g., smart-
weeds, wild millet, water plantain), wapato, and nutsedges;
less than 20% cover of tall persistent emergent species (e.g.,
cattail, hardstem bulrush)
e Semi-permanent e 60%-80% cover of desirable and native wetland plants
wetlands including moist-soil annuals and submergent plants (e.g.,
pondweeds); 20%-40% cover of tall persistent emergent
species (e.g., cattail, hardstem bulrush, wapato, bur-reed)
e Permanent wetlands | ¢ Open water and native submergent vegetation covering more
(nontidal, tidal) than 70-75% of wetland basin during peak water elevations;
less than 25% cover of native emergent vegetation
e Minimal woody vegetation (e.g. willow, spirea)
e All types e Avoid monocultures of tall persistent emergent vegetation
and aggressive smartweeds (e.g. Polygonum amphibium)
Optimal patch | e Maintain mosaic of wetland, wet meadow and non-managed field in greater than
sizeor 400-acre blocks.
contiguity o Wet meadow patch size ranges from 2 to 45 acres with a minimum predator-
with wetland/ detection width of 250 feet.
rive_r ine o Barrier-free fish passage between permanent tidal wetlands and Columbia
habitat River/main sloughs
Invertebrate e Macroinvertebrate abundance and diversity preferably high; invertebrate diversity
diversity will partially be determined by hydroperiod.
Invasive e Limit or exclude habitat-altering species, e.g. carp, nutria. Carp in permanent
plants and wetlands less than 200 Ibs/acre.
animals e Less than 40% cover of invasive plants (e.g., reed canarygrass, ricefield bulrush) in
wet meadows and seasonal wetlands.
e Less than 20% cover of undesirable/invasive plants (e.g., reed canarygrass, ricefield
bulrush) in semipermanent wetlands.
e Less than 10% cover of invasive plants (e.g., reed canarygrass, milfoil) in permanent
wetlands.
e No purple loosestrife and false indigo present.
¢ Limit or exclude exotic vegetation (e.g. reed canarygrass, yellow flag iris) that form
persistent monocultures.
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(permanent tidal
wetlands)

e Turbidity
(permanent tidal

Key Ecological
Attributes Indicators Desired Conditions
Water quality | e Water temperature |  7-DAD Max temperature <22°C (71.6°F) and the 1-day

maximum (1-DMax) temperature of 23°C (73.4°F) or less to
protect juvenile salmonids from acute lethality™.

e Maximum turbidity less than 70 NTU (Threshold for

avoidance by juvenile coho salmon).

wetlands) e Toxic substances below levels that would cause acute or
e Toxics (all chronic toxicity to the most sensitive biota
wetlands)

Source: Planning Team, Frederickson1991, Fredrickson and Drobney 1979, Fredrickson and Reed 1988, Kilbride and Paveglio
1999, Christy 2004, Altman 2000, Wilson 1998, Washington Dept. of Ecology 2006
**WDOE Ceriterion in water bodies designated for salmonid spawning, rearing and migration unless otherwise specified

Table4.6b Ecological Attributes, Indicators, and Condition Parametersfor Ephemeral

Ponds (Howellia ponds)
Key Ecological
Attributes Indicators Desired Conditions
Hydrologic e Small (<1 acre) perched wetlands (pothole ponds)
Regime e Ephemeral ponds filled by rain; Water depths range from saturated soils to 20
inches in winter (November-June); dry in late summer/early fall
e Depth generally <36” in spring, but occasionally up to 6 ft (2 m) deep
Plant e Cover: water e Open water without dense emergent vegetation (e.g. cattail)
Community ratio o 80% open water with Howellia and other native submergent
Structure and plants, e.g. pondweeds; less than 20% cover of emergent
Composition wetland plants, e.g. cattail, aquatic grasses, sedges, and
burreeds; minimal woody species (e.g., spirea) within ponds
e Canopy cover o Greater than 30% canopy cover, predominately Oregon ash
with well-developed shrub component (e.g. red-osier
dogwood, Douglas’ spirea); maintain forested buffers of 300
feet around ponds
Disturbance e Fire o Fire early in the growing season may offset organic mat
Events build-up in ponds, benefiting the population.
e Qrazing e No grazing
e Logging, Brush | e Minimize logging and vegetation disturbing activities within
Clearing 300 feet of ponds
Invasive No noxious weeds, e.g. purple loosestrife, reed canarygrass
species
Habitat e Maintain clusters of closely adjacent ponds in a variety of successional stages
connectivity e Create and maintain corridors between ponds for animal movement to facilitate

seed dispersal between ponds

Source: Planning Team, Shelly and Moseley 1988, Roe and Shelly 1992, Lesica 1992, USFWS 1994, 1996, Washington Natural
Heritage Program 1999, Center for Plant Conservation 2009
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455 Threats

Because of the numerous dams along the length of the Columbia River, and the construction of
levees to protect private landowners along the lower Columbia River, the natural fluvial processes of
a free-flowing riverine system have been eliminated. Diking and filling, in conjunction with
agricultural development, have been a primary cause of decreases in tidal wetland area in the
Columbia River estuary. These actions eliminated most of the natural, tidal exchange of water,
materials, and organisms between the Columbia River and the adjacent floodplain forests and
shallow overflow lakes; however, limited exchange occurs through tide gates. An estimated 90
percent of tidally influenced freshwater wetlands in the lower Columbia River region have been lost
(Floberg et al. 2004). Exchange is important not only for the access and use of these habitats by fish,
but also for maintenance of habitat-forming processes such as sedimentation and erosion. Even
where tidal connections persist, water levels in refuge wetlands are lower than they were historically
due to lower river levels and altered flooding regimes.

Altered plant and animal community composition was identified as a very high stress to refuge
wetland systems. Invasive plants limit native plant production and cause impacts to food, nesting,
and cover for wildlife. Invasive plants in wetlands reduce waterfowl food availability during the
migration and wintering periods. Reed canarygrass, in particular, out-competes native wetland
vegetation in seasonally flooded areas, often forming dense monotypic stands (see page 15). Lack of
staffing and funding to contain the expansion of invasive species and reduce infested acreage has
been an ongoing issue with all wetland habitats on the refuge.

Carp, which are widespread in permanent wetlands on the refuge, are a high threat to the ecological
functions of the wetland system, due to their impacts on submergent vegetation and water quality.
Carp uproot and eliminate submerged vegetation, increase turbidity, and decrease the overall
abundance and diversity of the invertebrate community (Miller 2006). Some invasive mollusks (e.g
Asian clam) have been present in the Columbia River basin for decades and have probably decreased
the abundance or species richness of native mollusks. Other species, such as zebra and quagga
mussels, have not been reported to date but represent a serious potential threat in the Columbia River
basin.

4.6 Riparian and Floodplain Forests

4.6.1 Description and L ocation

Riparian and floodplain forest habitats occupy the edges of some wetlands and sloughs, the Columbia
River shoreline of the refuge, and most of the Roth Unit. These habitats total approximately 1,060
acres of the refuge. Oregon ash (Fraxinus latifolia), black cottonwood (Populus trichocarpa),
Pacific willow (Salix lasiandra ssp. lucida), other willows (Salix spp.), red-osier dogwood, red alder,
Nootka rose, cascara, western red cedar, snowberry, rose (Douglas’) spirea, and red elderberry are
the primary tree and shrub species. The three major types include early successional floodplain
forest dominated by Pacific willow and other willow species (willow flycatcher was selected as the
ROC for this habitat); mid to late successional floodplain forest dominated by Oregon ash and black
cottonwood (Swainson’s thrush was selected as the ROC); and Oregon ash floodplain forest
(Bewick’s wren was selected as the ROC).
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The CCP team identified several blocks of riparian and floodplain forest habitat on the refuge that
merit high consideration for conservation and restoration during the life of the CCP. Criteria for
consideration included adjacency to other blocks of riparian habitat; being able to establish
contiguous riparian corridors; contribution to stream conditions that enhance salmonid habitat;
structural condition; size or width; and/or degree of exotic invasion.

4.6.2 Condition and Trends

Woody riparian habitats, interspersed with sloughs, overflow lakes, sedge meadows, and wet prairie
originally covered a large portion of the lower Columbia River floodplain. Prior to 1900, riparian
and floodplain habitats occupied a large percentage of bottomlands in the Portland-Vancouver Basin
and Willamette Valley (Christy 2004). Clearing, diking and draining for agricultural development
are primarily responsible for the decline (Altman and Holmes 2000). Likewise, riparian and
floodplain forests occupy a smaller portion of the refuge than they formerly did, due to agricultural
development prior to refuge establishment.

The condition of the remaining riparian habitat and floodplain forest on the refuge has deteriorated
compared to historic conditions. Most stands on the refuge are second growth following clearing,
although some Oregon ash trees are unquestionably older. Historically, Columbia sedge (Carex
aperta) and stinging nettle (Urtica dioica) were dominant understory species in Oregon ash
floodplain forests; these have been almost entirely replaced by reed canarygrass (Christy and Putera
1993). Stands of Oregon ash and black cottonwood suffer from poor recruitment due to the
diminishing of flood events caused by dam operations, and therefore, the dynamic changes that occur
in natural fluvial systems are being reduced. As a result, ash and cottonwood are represented mainly
by dense, even-aged stands. Cottonwood recruitment requires new mineral soil deposited by
flooding events (Braatne and Jamieson 2001), but can be stimulated by other means. For example,
cottonwoods and willows recruited naturally in Wetland 008 on Bachelor Island (28 acres), following
soil disturbance (disking associated with a wetland restoration project in 1999).

Early successional floodplain forest has also regenerated in the area west of Wigeon Lake South
(“Wigeon Scrub” approximately 20 acres). North Rookery Field (33 acres) was a thick
cottonwood/ash/ willow forest in the 1960s but was cleared prior to acquisition by the Service. By
2004 the extreme western portion had reverted to forest. Smaller areas of regeneration on Bachelor
Island have occurred in Shop Pond, the south and east side of Wetland 11, and the northwest edge of
Wetland 12. Natural regeneration and high survivorship of willow was noted in the Sand Pit Ponds
(14.4 acres) on the Ridgeport Dairy Unit in 2004. Intensive wetland and pasture management on the
River ‘S’ Unit has largely precluded riparian from establishing, however, the nonmanaged River ‘S’
Point wetland (16 acres) has been undergoing succession to forest. Willows regenerated naturally in
Long Lake after a 2000 drawdown. A small willow stand has established in North Quigley Lake, and
ash trees established naturally in the southwest section of West Hall Pasture, near the Millet Marsh
levee, in 2003-2004.

The refuge has also undertaken a number of riparian and floodplain forest restoration projects since
1995. The purposes of these projects have included bank stabilization along Bachelor Slough and
Wapato Portage; expanding riparian corridors along Gee Creek, Lake River, and the Columbia River;
expanding nesting habitat for great blue herons and bald eagles; and buffering public use areas.
Successful plantings include Wetland 14 and Great Horned Owl Field on Bachelor Island; North
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River Pasture, Borrow Field, Sora Marsh East and Teal Marsh on the River ‘S’ Unit; and Gee Creek
on the Carty Unit. The largest tract of Oregon ash floodplain forest is in the Roth Unit, it is
approximately 300 acres. The Oregon ash on the refuge are second growth and not especially old,
but if current trends continue, it is likely that older mature trees will not be replaced by new growth.
At higher elevations there is a well developed understory of native shrubs, e.g. snowberry, Nootka
rose, and oceanspray, with some nonnative blackberry invading the margins (USFWS 2004).
However, due to past grazing practices, the understory of lower areas is dominated by reed
canarygrass (Phalaris arundinacea), which has almost completely replaced native understory
vegetation.

4.6.3 Associated Wildlife

Birds. The refuge’s riparian and floodplain forests host large numbers of breeding landbirds.
Common breeding species in these habitats include downy woodpecker, northern 