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Owr Vision for the Future

Lewis and Clark
National Wildlife Refuge

Named for the famed explorers, the landscape and
rich wildlife of this Refuge have changed very little
in the past 200 years. Modern-day explorers visit this
Refuge to experience its wilderness qualities and
enjoy the abundant wildlife resources. Native species
of migratory birds, wild salmon, and other native
plants and animals thrive where natural processes
take precedence within the varied habitats of Sitka
spruce swamps, riparian forest, tidal marshes,
mudflats, and sand bars typical of the Columbia River
estuary today and 200 years ago.

Julia Butler Hansen Refuge
for the Columbian White-tailed Deer

Julia Butler Hansen Refuge for the Columbian White-
tailed Deer is a stronghold for the conservation of this
once nearly extinet population. Columbian White-
tailed deer and other wildlife thrive here in a mosaic of
meadows, wetlands, and riparian forests characteristic
of the lower Columbia River watershed. Natural
processes and management activities support a broad
range of native plants and wildlife from Sitka spruce
swamps to wild salmon. The Refuge staff works closely
with a variety of partners, both on and off the Refuge,
to accomplish Refuge purposes and conservation goals.
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Abstract: We developed alternatives, including preferred and no action alternatives, as required by National
Environmental Policy Act regulations, for each of the following refuges. Two alternatives were developed for
the Lewis and Clark National Wildlife Refuge and three alternatives were developed for the Julia Butler
Hansen Refuge for the Columbian White-tailed Deer (refuges). We compared and assessed issues,
opportunities, and options for managing the refuges in the alternatives. Summaries of the alternatives follow:

Lewis and Clark Refuge

Alternative 1 (No Action). Under Alternative 1 no changes to current management would occur, and we
would: Monitor refuge islands and treat invasive plant infestations as funded; protect wintering and foraging
habitat for migratory waterfowl and bald eagles; and provide hunting, fishing, wildlife observation and
photography.

Alternative 2 (Preferred Alternative). Under Alternative 2 current management would continue, and we
would: Expand partnerships for managing invasive species; recruit graduate students to conduct wildlife and
habitat research; explore options for managing State-owned lands within the refuge’s acquisition boundary;
expand wildlife observation and photography opportunities; initiate a wilderness study for eligible refuge
lands; and develop partnerships to ensure dredge spoil islands provide benefits for wildlife.

Julia Butler Hansen Refuge for the Columbian White-tailed Deer

Alternative 1 (No Action). Under Alternative 1 no changes to current management would occur, we would:
Maintain and protect habitats; establish early successional riparian forest habitat; manage predators January
through April; and provide wildlife-dependent public use programs.

Alternative 2 (Preferred Alternative). Under Alternative 2 current management would continue, and we
would: Close a section of Steamboat Slough to waterfowl hunting to improve public safety; manage predators
year-round as needed to achieve Columbian white-tailed (CWT) deer recovery goals; establish an experimental
CWT deer population upriver; develop two trails; open Crims and Price islands to waterfowl hunting; improve
interpretive media; and initiate a wilderness study for eligible refuge lands;.

Alternative 3. Under Alternative 3 current management would continue, and we would: Conduct predator
management January through August to achieve recovery goals for the CWT deer; develop a bicycle and
hiking trail; open Crims and Price islands to waterfow! hunting; close a small section of Steamboat Slough to
waterfow! hunting to improve public safety; install new interpretive exhibit panels; develop curriculum for the
refuge’s study sites; and initiate a wilderness study for eligible refuge lands.
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Comprehensive Conservation Plans provide long-term guidance for management decisions and set forth goals,
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Chapter 1. Introduction and Background

The Lewis and Clark National
Wildlife Refuge was established
to preserve the vital fish and
wildlife habitat of the Columbia
River estuary.

Photo: Coho salmon stilly /
USFWS

The Julia Butler Hansen Refuge
for the Columbian White-tailed
Deer was established to protect
and manage the endangered
Columbian white-tailed deer.
Photo: Columbian white-tailed
deer buck / USFWS
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Chapter 1. Introduction and Background

1.1 Introduction

From its origin in the Canadian Rockies, the Columbia River flows 1,200 miles through forests,
fields, and mountains until meeting the Pacific Ocean near Astoria, Oregon. The river’s
significance to this country is far-reaching. Native Americans have fished its waters and lived
near its shores for thousands of years. In 1805, the Lewis and Clark expedition journeyed down
the river, seeking a route to the Pacific Ocean. This exploration opened the vast, uncharted
territory of the Columbia River Basin to a westward migration that continues even today. The
grandeur and abundance of the Columbia River are revealed in many ways. Its natural beauty
defines much of who we are in the Pacific Northwest and we are drawn to it for recreation and
renewal. Millions of people depend on the river for employment in water-related industries, for
commerce, and for transportation. Wildlife species also depend upon the river. Thousands of
species swim in its waters, dwell along its banks, and fly and nest in the surrounding heights
(LCREP 1999).

The lower Columbia River estuary is formed where the Columbia River meets the Pacific Ocean.
An estuary is the area where the fresh water of a river meets the salt water of an ocean. In the
Columbia River system, this occurs in the lower 35 river miles. In an estuary, the river has a
direct, natural connection with the open sea. This transition from fresh water to salt water
creates a special environment that supports unique communities of plants and animals, specially
adapted for life at the margin of the sea. Estuarine environments are considered among the most
productive ecosystems on earth (LCREP 1999).

It is within the lower Columbia River estuary that the Julia Butler Hansen Refuge for the
Columbian White-tailed Deer (refuge) and the Lewis and Clark National Wildlife Refuge (refuge
or collectively refuges), become intertwined with the Columbia River. Both refuges are located
in the lower reach of the Columbia River with lands and waters in southwest Washington
(Wahkiakum County) and northwest Oregon (Clatsop and Columbia counties) (Map 1). Since
the early 1970s, both refuges have played important roles in the protection, conservation, and
management of natural resources in an ecologically significant area.

The U.S. Fish and Wildlife Service (Service), an agency of the Department of the Interior (DOI),
is the principal Federal agency responsible for conserving, protecting and enhancing fish,
wildlife and plants and their habitats for the continuing benefit of the American people. The
Service manages the refuges as part of the National Wildlife Refuge System (Refuge System),
which comprises 150 million acres managed on 550 national wildlife refuges and other units of
the Refuge System, plus 37 wetland management districts.

The Lewis and Clark Refuge’s approved acquisition boundary encompasses approximately
33,000 acres of the Columbia River estuary, including 18 named islands and numerous sand
bars, mud flats, unnamed intertidal marshes, and areas of open water in northern Clatsop County,
Oregon (Map 2). The refuge also includes three small parcels in Oregon on the mainland at
Tongue Point, Emerald Heights, and Brownsmead. The Service has acquired 12,167 acres of
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land within the refuge’s approved boundary; the State of Oregon also owns land within the
refuge boundary.

Julia Butler Hansen Refuge was established in 1971 and contains more than 6,000 acres of
pastures, Sitka spruce swamps, brushy woodlots, marshes, and sloughs, in both Washington and
Oregon (Map 3). As the refuge’s name implies, this refuge was set aside specifically to protect
the endangered Columbian white-tailed deer (CWT deer) and its habitat.

1.2 Proposed Action

The Service proposes to develop and implement comprehensive conservation plans for both
refuges. As part of a single planning process, this Comprehensive Conservation Plan and
Environmental Impact Statement (CCP/EIS) covers both refuges. The final documentation will
be separated into individual CCPs for each refuge at the conclusion of this planning process.
The CCPs will set forth management guidance for the refuges for a period of 15 years, as
required by the National Wildlife Refuge System Administration Act of 1966, as amended (16
U.S. Code [U.S.C.] 688dd-688ee), which mandates the Service to address “...significant
problems that may adversely affect the populations and habitats of fish, wildlife and plants and
the actions necessary to correct or mitigate such problems.”

We have developed and analyzed alternatives for managing the refuges. The alternatives address
the major issues and relevant mandates identified in the CCP process and are consistent with
principles of sound fish and wildlife management. The Service evaluated two alternatives for the
Lewis and Clark Refuge and has identified Alternative 2 as the preferred alternative. The
Service evaluated three alternatives for Julia Butler Hansen Refuge and identified Alternative 2
as the preferred alternative.

The preferred alternatives represent the best balanced approach for achieving the refuges’
purposes, visions, and goals; contributing to the Refuge System mission; and addressing relevant
issues and mandates consistent with sound principles of fish and wildlife management. The
preferred alternatives were modified between the draft and final documents based upon
comments received from the public or other agencies and organizations. The Service’s Pacific
Region Regional Director will decide which alternatives will be adopted for implementation.

For details on the specific components and actions making up the range of alternatives, see
Chapter 2.

1.3 Purpose and Need for the CCP

The purpose of the CCP is to provide the Service, the Refuge System, our partners, and the
public with a management plan for improving fish and wildlife habitat conditions and refuge
infrastructure, for wildlife and public use on the Lewis and Clark and Julia Butler Hansen
Refuges over a period of 15 years. An approved CCP will ensure that the Service manages these
refuges to achieve the individual refuges’ purposes, visions, goals, and objectives to help fulfill
the mission of the Refuge System.
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Map 1. Regional Context
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Map 2. Land Status — Lewis and Clark National Wildlife Refuge
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This CCP/EIS was developed to provide reasonable, scientifically grounded guidance for
improving the refuges’ riparian, wetland, Sitka spruce swamp, and grassland habitats, for the
long-term conservation of CWT deer, native plants, and migratory birds. The CCP/EIS identifies
appropriate actions for protecting and sustaining the cultural and biological features of the
estuary islands, the refuges’ wintering waterfowl populations and habitats, the migratory
shorebird populations that use the refuges, 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
refuges. which may include hunting, fishing, wildlife observation, photography, environmental
education, and interpretation.

The CCP is needed for a variety of reasons. Primary among these is the need to improve the
refuges’ riparian, wetland, and Sitka spruce swamp habitats, some of which are degraded by
invasive plants and animals. The CCP/EIS also recognizes and identifies threats to the
endangered CWT deer, including predation of fawns, competition for food resources with elk,
and impacts to habitat from invasive species. There is a need to address the refuges’
contributions to conservation efforts for listed salmon species that migrate through the water and
use certain refuge habitats for rearing. The refuges’ wildlife-dependent priority public uses were
analyzed, to determine what improvements or alterations could be made in the pursuit of higher
quality programs (see Chapter 5). We determined whether and how the refuge should consider
other nonwildlife-dependent uses, including commercial guiding activities and camping. We
also described our strategies for better protecting the refuges’ habitats and wildlife and the steps
that should be taken to accomplish our goals.

1.4 Content and Scope of the CCP

This CCP/EIS provides guidance for management of the refuges’ habitats and wildlife and
administration of public uses on refuge lands and waters. Information provided in this CCP/EIS
includes the following topics.

e An overall vision for the refuges and their role in the local ecosystem (Chapter 1).

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

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

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

e An overview of the refuges’ public use programs and facilities, a list of desired future
conditions for each refuge program, and other management considerations (Chapter 5).

e An evaluation of the environmental consequences of implementing the alternatives
(Chapter 6).

e Evaluations of existing and proposed public and economic uses for compatibility with
each refuge’s purposes (Appendix B).

e An outline of the projects, staff, and facilities needed to support the alternatives
considered.

e Information regarding current state and Federal wildlife species listing status, and
identification under relevant ecosystem plans.
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This CCP/EIS is intended to comply with both the National Wildlife Refuge Administration Act
and the National Environmental Policy Act (NEPA), as amended (42 U.S.C. 4321-4347).

1.5 National Wildlife Refuge System Laws and Directives

1.5.1 Planning and Management Guidance

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

1.5.2 U.S. Fish and Wildlife Service Mission

The mission of the Service is “working with others, to conserve, protect and enhance fish and
wildlife and their habitats for the continuing benefit of the American people.” National natural
resources entrusted to the Service for conservation and protection include migratory birds,
endangered and threatened species, interjurisdictional fish, wetlands, and certain marine
mammals. The Service also manages national fish hatcheries, enforces Federal wildlife laws and
international treaties regarding importing and exporting wildlife, assists with state fish and
wildlife programs, and helps other countries develop wildlife conservation programs.

1.5.3 National Wildlife 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 150 million acres managed on 550 national wildlife
refuges located in all 50 states and waterfowl production areas in 10 states. More than 40 million
visitors annually fish, hunt, observe, and photograph wildlife, or participate in environmental
education and interpretive activities on national wildlife refuges.
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1.5.4 National Wildlife Refuge System Mission and Goals

The mission of the Refuge System is:

“to administer a national network of lands and waters for the conservation, management, and
where appropriate, restoration of the fish, wildlife, and plant resources and their habitats within
the United States for the benefit of present and future generations of Americans.”

(National Wildlife Refuge System Administration Act of 1966, as amended).

Wildlife conservation is the fundamental mission of the Refuge System. The goals of the Refuge
System, as articulated in our Mission, Goals and Purposes Policy (601 FW1) follow.

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

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

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

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

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

1.5.5 National Wildlife Refuge System Administration Act

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

The Refuge Administration Act states that the Secretary shall provide for the conservation of
fish, wildlife and plants, and their habitats within the System as well as ensure that the biological
integrity, diversity, and environmental health of the System are maintained. House Report 105—
106 accompanying the Improvement Act states “...the fundamental mission of our System is
wildlife conservation: wildlife and wildlife conservation must come first.” Biological integrity,
diversity, and environmental health (BIDEH) are critical components of wildlife conservation.
As later made clear in the Biological Integrity, Diversity, and Environmental Health Policy
section, “the highest measure of biological integrity, diversity, and environmental health is
viewed as those intact and self-sustaining habitats and wildlife populations that existed during
historic conditions.”
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Under the Refuge Administration Act, each refuge must be managed to fulfill the Refuge System
mission as well as the specific purposes for which it was established. The Refuge
Administration Act requires the Service to monitor the status and trends of fish, wildlife, and
plants on each refuge.

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

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

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

Generally, an appropriate use is one that contributes to fulfilling the refuge purpose(s), the
Refuge System mission, or goals or objectives described in a refuge management plan (see
Appropriate Uses policy found at 603 FW 1). A compatible use is a use that, in the sound
professional judgment of the refuge manager, will not materially interfere with or detract from
the fulfillment of the mission of the Refuge System or the purposes of the refuge. Updated
appropriate use and compatibility determinations for existing and proposed uses for the Lewis
and Clark and Julia Butler Hansen Refuges are in Appendix B of this CCP/EIS.

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

1.5.6 Relationship to Previous and Future Refuge Plans

Planning has been part of the refuges’ operations since they were established. A considerable
number of plans have been completed over the years to guide refuge managers. In recent history,
additional smaller “step-down” plans and or management agreements (plans addressing one
program or resource) have been developed for one and or both refuges. A list of current

1-12 Chapter 1. Introduction and Background



Lewis and Clark and Julia Butler Hansen National Wildlife Refuges CCP/EIS

management plans for the Julia Butler Hansen and Lewis and Clark refuges and the year they
were completed follows.
e Highly Pathogenic Avian Influenza Disease Contingency Plan (2006)
Fire Management Plan (2004)
Station Safety Plan (2004; with annual updates current to 2008)
Elk Management Plan (1986; updated 2004)
Julia Butler Hansen Habitat Management Plan (1987)
Julia Butler Hansen Public Use Management/Development Plan (1983)
Columbian White-tailed Deer Recovery Plan, (1976; updated 1983)
Julia Butler Hansen Migratory Bird Hunting Plan (1985)
Julia Butler Hansen Animal Control Plan (1989)
Habitat Management Summary (annually)
Julia Butler Hansen Sport Fishing Plan (1985)
Lewis and Clark Refuge Hunting Plan (1985)
Lewis and Clark Refuge Management Plan (1986)
Lewis and Clark Refuge Public Use Management/Development Plan (1984)

1.5.7 Future Planning

The final CCP will be revised every 15 years or sooner if monitoring and evaluation findings
determine that changes are needed to achieve the refuges’ purposes, visions, goals, or objectives.
The CCP provides guidance in the form of goals, objectives, and strategies for refuge programs
areas but may lack some of the specifics needed for implementation. Step-down management
plans will, therefore, be developed for individual program areas as needed, following completion
of the CCP. Step-down plans may require appropriate NEPA and other compliance.

1.6 Refuge Establishment and Refuge Purposes

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

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

Refuge purposes are also the driving force in the development of a refuge’s vision statements,
goals, objectives, and strategies in a CCP, and are critical to determining the compatibility of all
existing and proposed refuge uses. The purposes for the Lewis and Clark and Julia Butler
Hansen Refuges follow.

1.6.1 Lewis and Clark National Wildlife Refuge Purposes and Acquisition
History

On January 5, 1971, the Service identified a 33,000-acre acquisition boundary for what was
called at the time the Columbia River Islands Refuge. Initially, this refuge included some 15,000
acres of county lands, 14,000 acres of state lands, and 3,168 acres of private lands.

On September 21, 1971, the Migratory Bird Conservation Commission (MBCC), under the
authority of the Migratory Bird Treaty Act of 1929, approved the purchase price for 3,110 acres
of private property, including an agreement with Clatsop County to manage 4,990 acres for a
total of 8,100 acres to be included in the Lewis and Clark Refuge. This acreage was identified as
important habitat “To preserve an important wintering and feeding area for migratory waterfowl
in the Pacific Flyway” in MBCC Memorandum #2. The memorandum also specified numbers
for migratory bird populations, including 3,000 whistling swans, 2,000 dusky Canada geese, and
50,000 ducks. It also specifically mentioned the protection of “other water and shore birds, band
tailed pigeons, bald eagles, Columbian white-tailed deer, and various kinds of small fur-bearing
animals.” The importance of this rich estuarine habitat was recognized as “irreplaceable” not
only for its importance to waterfowl, but also as a transition area for migrating and juvenile
salmon.

On April 19, 1972, the Service signed a 25-year agreement with Clatsop County, Oregon,
entitled “Refuge Use and Cooperative Agreement Lewis and Clark National Wildlife Refuge
Astoria, Oregon.” The agreement, which established the refuge, was authorized under the Fish
and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et seq.), it stated the
following:

e “WHEREAS it is the desire of the parties to this agreement to cooperate in the
preservation and enhancement of a portion of the Columbia River’s islands, estuaries and
tidelands constituting a broad ecological unit located in Clatsop County, Oregon,
supporting fish and wildlife in Natural habitat for the benefit of the public.”

e Section 1 of the agreement specified “For the purpose of establishing the Lewis and Clark
National Wildlife Refuge as authorized to be operated and administered under the
applicable statutes and regulations for migratory birds, fish and other wildlife...”

e In Section 9 the agreement stated “The commercial fishery is one of the public rights to
be continued and preserved within the refuge...” It further stated that it “includes but is
not limited to the actual harvesting of fish, the control of seal and sea lions in accordance
with State and Federal rules and regulations and the clearing, preservation and
maintenance of the fishing grounds.”
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e Section 7 of the agreement was later amended in July 1975, to give the Service
management authority to regulate hunting and to close County lands to hunting with the
County’s concurrence. The amended section reaffirmed that “Public and commercial
fishing shall continue in accordance with established custom and usage...” and that
“other recreational uses shall be as prescribed by the U.S. Fish and Wildlife Service.” In
May 2004, Clatsop County donated these lands to the Service. The deed states the lands
to be subject to “Public Waterfowl hunting, recreational fishing, and commercial fishing,
in accordance with established custom and usage in accordance with State and Federal
rules and regulations.”

The MBCC’s meeting notes and Memorandum #7 (dated May 1974) re-approved the purchase
price for 1,595 acres. The justification for this acquisition was “Wintering area for migratory
waterfowl.” It further identified the refuge as “extremely important estuarine environment for
marine animals, and a transition zone for hundreds of thousands of migrating salmon.”

During December 1974, Oregon Department of State Lands (ODSL) entered into a 50-year
agreement with the Service entitled “Refuge Use and Cooperative Agreement Lewis and Clark
National Wildlife Refuge.” This agreement specified the management of state lands inside the
refuge acquisition boundary as “...to cooperate in the preservation, enhancement and
management of a portion of the Columbia River’s island and submerged and submersible lands,
located in Clatsop County, Oregon, which constitute a broad and irreplaceable ecological unit
supporting fish and wildlife in natural habitat for the benefit of the public.”

The Service recognized an opportunity to acquire habitat near the Lewis and Clark Refuge’s
boundary, which was available through the government excess process from the U.S.
Department of Labor (DOL). Formerly, these units were part of the Tongue Point Naval Station;
a portion of the area is now part of the Tongue Point Job Corps Center. The first parcel was
transferred during March 1979; the DOL under the authority of Section 1 of Public Law (P.L.)
537, 80th Congress (Federal Property and Administrative Service Act 1949) transferred 41.76
acres of the east shore at Tongue Point to the Service for “...wildlife conservation purposes.”

In 1989 the Service received a 47.83-acre parcel of land from the Farmers Home Administration.
In a letter dated May 26, 1989, it states that the land is “for conservation purposes.” This parcel
is called the Brownsmead Unit; the refuge has an agreement with the local VVolunteer Fire
Department, which operates a fire station on a small portion of the property.

In May of 1990, the DOL transferred an additional 89.38 acres (Emerald Heights) to the refuge
in order to “...maintain existing habitat for the threatened bald eagle, as well as support its
eventual recovery.” In the Categorical Exclusion for the property transfer, the Service
specifically stated its objectives for acquiring the property “The lower Columbia River estuary is
important resident bald eagle habitat. Acquisition of this parcel would secure three of the four
nest sites which constitute the Mill Creek bald eagle nesting territory.” It also described how the
“....mature forest supports cavity nesters and other wildlife species that depend on the presence
of large trees and snags.”
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During April 1992, 83 acres were also transferred from the DOL and added to the refuge at
Tongue Point, including 9 acres of tidelands around the base of Tongue Point. Habitat
descriptions include “...patchy stand of mature western hemlock up to 36 inches in diameter.
Younger stands of hemlock predominate interspersed with Douglas fir. The understory is
primarily sword fern with salmonberry and devil’s club. Red alder, western red cedar, willow
species, mosses, sedges, yellow monkey flower and celery-leaved buttercup are associated with
many small drainages.”

In 1993, the State of Oregon terminated a 50-year agreement with the Service entitled “Refuge
Use and Cooperative Agreement Lewis and Clark National Wildlife Refuge.” This agreement
was cancelled due to a conflict with State laws, and subsequently the State issued a one-year
license based upon existing law. A decision was made to allow the license agreement to expire
in 1994 as a result of decreasing land values.

The South Tongue Point Land Exchange and the Marine Industrial Park Development Project
Record of Decision were approved on June 20, 1994. The decision stated that the excess lands
were set up to enhance habitat and wildlife protection on the refuge. The development
component of the land exchange created real property assets for the State of Oregon’s Common
School Fund; it also encouraged new industrial employment within the area. Initially, the Job
Corps conveyed 130 acres to ODSL for the development of a marine industrial site. In
exchange, the ODSL conveyed 3,930 acres of State land within the approved Lewis and Clark
Refuge boundary to the Service to become part of the refuge.

On May 20, 2004, Clatsop County donated 4,535 acres in fee title to the Service. As it was
noted in the earlier agreement from April 19, 1972 (the Service’s 25-year management
agreement with Clatsop County), these deeded lands are “Subject to; Public waterfowl hunting,
recreational fishing, and commercial fishing, in accordance with established custom and usage in
accordance with State and Federal rules and regulations.” Map 2 shows the approved refuge
boundary and ownerships within it.

1.6.2 Summary of Purposes and Management Direction for the Lewis and
Clark Refuge

The purposes for the Lewis and Clark Refuge have been identified in legal documentation
establishing and adding refuge lands. Because the refuge was originally established to preserve
important wintering and foraging habitat for migratory waterfowl in the Pacific Flyway, this
purpose represents a priority for refuge management. Protecting nesting and roosting habitat for
the bald eagles is also a management priority.

Refuge authority and management is primarily limited to the islands; the State maintains
jurisdiction over the open waters of the Columbia River. In accordance with the National
Wildlife Refuge System Administration Act of 1966, as amended (16 U.S.C. 688dd-688ee), all
lands acquired since the original establishment of the refuge retain this purpose. Along with
managing for migratory waterfowl to achieve refuge purposes, legal documentation for the
inclusion of additional refuge lands identified the following habitats as management priorities, to
support a diverse assemblage of native fish, wildlife, and plants, and their habitats.
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Columbia River bottomlands.

Island, estuaries, and tidelands.
Forested habitats.

Recreational and commercial fishing.
Public waterfowl hunting.

American bald eagle.

1.6.3 Julia Butler Hansen Refuge for the Columbian White-tailed Deer
Purposes and Acquisition History

The Julia Butler Hansen Refuge contains over 6,000 acres of pastures, forested tidal swamps,
brushy woodlots, marshes, and sloughs in both Washington and Oregon (Map 3). The refuge is
located along the Columbia River from river mile 33 to river mile 56. Virtually all refuge lands
were originally intertidal wetlands; some areas were diked, drained, and converted to uplands
early in the twentieth century.

The early planning history for protection of the CWT deer began in January 1940, with a report
and a plan for the protection of CWT deer habitat by J. Burton Lauckhart, a Service game
biologist. The brief report included purchasing lands for the protection of deer habitat. Nearly
25 years later, a formal discussion to preserve these lands within the Refuge System began in a
letter (October 28, 1966) from the Service’s Acting Regional Director, John Findlay, to John
Biggs, Director of Washington’s Department of Game, in it he stated “On October 15, 1966, the
President signed the endangered species bill (P.L. 89-669) which authorizes the purchase of land
for various endangered species of fish and wildlife.” Public Law 89-669 was the Endangered
Species Preservation Act, the precursor to the Endangered Species Act of 1973. Findlay’s letter
also stated “Our Region is being programmed $350,000 in fiscal year 1968 for acquisition of the
proposed Columbia white-tailed deer area.” This letter set the stage for cooperation in
establishing protection for CWT deer habitat.

During the following year, the Service completed an Estimated Land Acquisition report under
the funding authority of P.L. 88-578 (Land and Water Conservation Fund). The report proposed
the purchase of 1,970 acres to create the “Columbia White Tailed Deer Sanctuary” and stated
“The lands proposed for acquisition are essential to the preservation of the endangered Columbia
white-tailed deer, Odocoileus virginianus leucurus (Douglas).” The report also describes past
estimates of suitable habitat from the 1940s of “9,000 acres in Washington and 14,000 in
Oregon.” At the time of the report (1967), the total estimated acreage of “quality white-tail
habitat remaining is less than 2,000 acres.” A short description on needed habitat was identified
as “A varied pattern of timber, brush and cropland seems to provide optimum habitat.”

The first parcel (totaling 845 acres) was purchased during December 1971, establishing the
“Columbia White Tailed Deer Sanctuary.” By July 1972, the sanctuary had gained over 1,900
acres and was renamed the Columbian White-tailed Deer National Wildlife Refuge.

During May 1973, a Final Environmental Statement entitled “Proposed Additions to and
Operation of the Columbian White-Tailed Deer National Wildlife Refuge, Oregon and
Washington” was completed. The Environmental Statement described the need for acquisition
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of 5,230 acres in Clatsop County, Oregon, and Wahkiakum County, Washington, as a national
wildlife refuge with the following statements:

e “The objective for acquiring and managing this area is to preserve the Columbian white-
tailed deer in its natural habitat for future generations to see and enjoy.”

e Itidentified a secondary purpose as “...providing viewing opportunities for the public to
see this animal.”

e This report also identified other wildlife values: “...waterfowl, band-tailed pigeons, and
numerous other wildlife species associated with a river environment.”

e Wintering waterfowl estimates for the refuge and proposed acquisition included “1,000
whistling swans and 200 dusky Canada geese along with several thousand mallards,
American widgeon and pintails.” The report stated its significance as “...a waterfowl use
area, this refuge will be a part of the overall Columbia River wintering area, which plays
a major role in winter for the Pacific Flyway.”

e A description of the wildlife benefits to preserving the river bottom habitat was specified
as “...mammals such as mink and beaver, and birds ranging from grebes to numerous
hawks and owls and passerine species. Bald eagles and red-tailed hawks are among the
most abundant species.”

e The report also mentioned muskrats, nutria, river otter, coyotes, raccoons, and red fox.

e It also described historic, current and proposed management practices for the refuge.
General descriptions included “Vegetation on the islands consists of thick stands of
willow, black cottonwood, Sitka spruce, red alder, red osier dogwood, elderberry,
salmonberry, and other species.”

e A description of the fishery identified “Cold water species taken include Chinook and
coho salmon and steelhead.”

e The sloughs within the acquisition area were characterized by “...populations of warm
water game fish including bass, black and white crappies, bluegill, yellow perch, etc., and
various catfishes...”

The lands proposed for purchase were located on the Mainland Unit, Price Island, and Hunting
Island. These lands were later purchased under the authority of the Fish and Wildlife Act of
1956 and the Endangered Species Act of 1973.

During 1988, the refuge was renamed the Julia Butler Hansen Refuge for the Columbia White
Tail Deer (P.L. 100-446, September 27, 1988) to recognize a prominent local legislator who was
instrumental in establishing the refuge.

An environmental assessment (EA) was completed during June 1993, entitled “Proposed
Additions to Julia Butler Hansen Refuge for the Columbia White-tailed Deer, Clatsop and
Columbia Counties, Oregon.” This EA stated that the Service “...proposes to ensure the
preservation of essential habitat for the Westport, Oregon subpopulation of the endangered
Columbia White-tailed Deer.” The EA also stated “The proposal would also serve to protect a
portion of the dwindling wetland and riparian habitats along the lower Columbia River.” This
Columbia River addition approved under the authority of the Endangered Species Act of 1973,
included 4,484 acres within the approved boundary. All of the units are located in Columbia
County, Oregon. Some of these lands were later purchased under the authorities of the Fish and
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Wildlife Act of 1956, and the Endangered Species Act of 1973, using the Land and Water
Conservation Fund’s funding authority.

During 1998, the addition of the Willamette Industries property to the refuge was approved
under the authority of the Fish and Wildlife Act of 1956. The purpose for this addition was
specified as “...to preserve native spruce swamp habitat for the Endangered Columbian white-
tailed deer.”

In 2001, the Service modified the approved refuge boundary to include the addition of the
Moores-Wright Tracts which included an estimated 264 acres. These lands were not purchased,
yet are included in the refuge acquisition boundary for future consideration if they are made
available for purchase. The purpose for this addition to the refuge boundary was specified to
complement and facilitate ongoing refuge management activities for endangered species,
anadromous fish, and migratory birds.

A memorandum of agreement was signed in August of 2003 between the Bonneville Power
Administration (BPA), Columbia Land Trust, and the Service for the “Acquisition and
Management of a Portion of Crims Island.” This document stated that the purpose of the
agreement is to “permanently protect, mitigate, and enhance fish and wildlife and their habitats,
and to manage these resources in a manner consistent with the council’s program in accordance
with the goals and objectives established by the refuge to help fulfill BPA’s obligations,
particularly those under the Northwest Power Act and the Endangered Species Act, and other
laws as appropriate. The desired future condition of the property is one of naturally self-
sustaining native habitat that minimizes the need for future human intervention to achieve the
purpose of the project.” Ultimately, the Service will assume all management responsibilities of
this land. In May 2004, the Service received a large portion of Crims Island in fee title;
approximately one-third of the island is held in private ownership. Map 3 shows the approved
refuge boundary and ownerships within it.

1.6.4 Summary of Purposes and Management Direction for the Julia Butler
Hansen Refuge

In summary, purposes for the refuge have been identified in legal documentation establishing
and adding lands. Because the refuge was originally established for the preservation and
management of the endangered CWT deer, this purpose represents the highest priority for refuge
management. In accordance with the National Wildlife Refuge System Administration Act of
1966, as amended (16 U.S.C. 688dd-688ee), all lands acquired since the establishment of the
refuge retain this purpose for preservation of the deer and its habitat. Along with the CWT deer,
legal documentation for inclusion of additional lands to the refuge identified the importance of
the following resources, also essential to achieving refuge purposes:

e Wetlands — aquatic migratory birds.
Deepwater channels and slough — native fish including steelhead and Chinook.
Columbia River bottomlands — diversity of native fish, wildlife, plants and their habitats.
Native spruce swamp habitat.
Wintering waterfowl habitat.
Public viewing opportunities for CWT deer.
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1.7 Relationship to Ecosystem Management Goals

One of the major purposes of this CCP is to ensure that refuge management is focused on
achieving not only the refuge’s purposes, but also national, regional, state, and watershed goals
for the preservation and enhancement of wildlife and habitats. These goals are stated in various
plans that pertain to the Pacific Northwest and especially the Columbia River Basin. A brief
summary of the major plans considered during development of this CCP/EIS follows.

1.7.1 Lower Columbia River Estuary Partnership Comprehensive
Conservation and Management Plan

The Lower Columbia River Estuary Partnership (LCREP) is part of the National Estuary
Program (NEP). The NEP was established to coordinate the protection of estuaries of national
significance that are threatened with ecological degradation resulting from human activities. The
estuary partnership focuses its efforts on the tidally influenced portion of the Columbia River,
which reaches from the river’s mouth to Bonneville Dam.

In response to an agreement between the governors of Oregon and Washington, and the U.S.
Environmental Protection Agency, the estuary partnership prepared the Comprehensive
Conservation and Management Plan for the estuary (LCREP 1999). The plan embodies the
efforts of many committed citizens who represent environmental groups, local governments,
state and Federal agencies, ports, tribal governments, industry, labor, agriculture, recreational
users, commercial fishing, the Northwest Power Planning Council (now known as the Northwest
Power and Conservation Council, or NPCC), and citizens-at-large. The goals of the plan include
the following:

e Increase habitat and habitat functions.

e Prevent toxic and conventional pollution.
Improve land use practices to protect ecosystems.
Monitor the river for long term impacts and evaluate impact of actions.
Strengthen coordination between the states in water quality and species issues.
Enhance education opportunities regarding the lower river and estuary to build
stewardship among all citizens: individual, municipal, corporate.

For each of the plan’s goals, there are specific actions that may be taken to accomplish the goal.
The refuges play an important role in achieving many of the plan’s 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 Restore 3,000 acres of tidal wetlands along the lower 46 river miles to return tidal
wetlands to 50 percent of the level present in 1948.

e ldentify and increase points of public access to the river. Ensure that access does not
cause further loss of habitat, increased erosion, loss of riparian vegetation, or degradation
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of water quality.

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

1.7.2 Oregon Natural Heritage Plan

The Oregon Natural Heritage Plan (2003) is a product of the Oregon Natural Heritage Program,
whose mission is to conserve the full range of Oregon’s native plants, animals, and ecosystems
through voluntary and cooperative action. The program uses science to identify high quality and
representative examples of native Oregon habitats and species and works to protect these natural
treasures through voluntary and cooperative habitat conservation agreements. The Oregon
Natural Heritage Plan has three roles:

e Describe the components of Oregon's natural heritage;

e ldentify natural areas of exceptional value for conservation; and

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

Areas of Critical Environmental Concern, Wilderness Areas, National Monuments, local
preserves and other public lands with management plans that adequately protect Oregon’s natural
heritage are now included with Research Natural Areas and preserves as providing complete or
partial protection for some ecosystems and species. For national wildlife refuges, the plan
recommends that Research Natural Areas be established to protect natural areas of exceptional
value (particularly those areas that are unique, and have no similar examples protected
elsewhere). Freshwater tidal marsh at Russian Island (Lewis and Clark Refuge) and
cottonwood/willow-creek dogwood tidal swamp at Tenasillahe Island (Julia Butler Hansen
Refuge) are identified in the plan as desirable sites for Research Natural Area designation.

1.7.3 Oregon and Washington Comprehensive Wildlife Conservation Strategy

The Oregon Department of Fish and Wildlife (ODFW) and Washington Department of Fish and
Wildlife (WDFW) prepared Comprehensive Wildlife Conservation Strategies (CWCSs) (ODFW
2006; WDFW 2005) in response to two Federal programs—the Wildlife Conservation and
Restoration Program and the State Wildlife Grant Program. The CWCSs included 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 Federal, state,
tribal, and local agencies, and the public. The CWCSs emphasized proactive measures to
conserve declining species and habitats, and to maintain the status of common species. At least
24 species that were identified as priority species in the CWCSs occur on the refuges, including
CWT deer; bald eagle; band-tailed pigeon; Chinook, chum, and coho salmon; and steelhead.

1.7.4 Mainstem Lower Columbia River and Columbia Estuary Subbasin Plan

The 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 ensuring an adequate power supply. The NPCC established the
Columbia River Fish and Wildlife Program to guide efforts to protect, mitigate, and enhance fish
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and wildlife resources. Through the Fish and Wildlife Program, the Columbia Basin was divided
into 62 subbasins for planning purposes. A subbasin plan was then developed for each subbasin.
These plans contain the strategies that drive the implementation of the Council’s fish and wildlife
program.

The Julia Butler Hansen Refuge’s Mainland and Hunting Island units are within the Elochoman
Subbasin of the Lower Columbia Province. The Elochoman Subbasin Plan is part of the Lower
Columbia Salmon Recovery and Fish and Wildlife Subbasin Plan. Thus, there are three plans
that apply to the refuges. It is the Mainstem and Estuary Subbasin Plan (NPCC 2004) that
pertains most directly to the refuges.

The Mainstem Lower Columbia River and Columbia Estuary Subbasin Plan identities the
following focal species: CWT deer; bald eagle; chum, Chinook, and coho salmon; steelhead,
Pacific lamprey; green sturgeon; and white sturgeon. The refuges provide important habitats for
these species. Enhancing and preserving these habitats are key elements of the CCP/EIS.

1.7.5 Columbian White-tailed Deer Recovery Plan

Recovery Plans are prepared by the Service for most endangered species. These plans specify

actions that are necessary to protect and recover the species. The CWT deer Recovery Plan, as

revised in 1983 (USFWS 1983), states that the lower 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 (1) maintain overall viability of 400 deer; (2) increase the

subpopulation on Tenasillahe Island to a minimum viable herd of 50; and (3) 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. Actions that are applicable to

management of the refuges include the following:

Census the population annually for numbers, sex ratios, and doe to fawn ratios.

Maintain closed areas on the Julia Butler Hansen Refuge.

Manage Julia Butler Hansen Refuge habitat to benefit the deer.

Prepare a long-range management plan for the Julia Butler Hansen Refuge that is based

on existing knowledge of CWT deer habitat relationships.

e Monitor the incidence of hybridization between CWT deer and black-tailed deer and take
action if hybridization frequency increases.

e Transplant CWT deer to establish new subpopulations within their historical range.

1.7.6 North American Waterfowl Management Plan, Pacific Coast Joint
Venture

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

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

The Oregon Habitat Joint Venture’s partners work within a planning framework that links local
habitat conservation priorities to the regional goals of the Pacific Coast and Intermountain West
Joint Ventures. A series of Oregon “focus area” plans, developed in the 1990s, provide a broad
overview of wetland and wildlife resources and describe conservation needs and opportunities in
general areas identified as “target areas” for Joint VVenture action. A focus area plan was
developed for the lower Columbia River, the objectives of the plan follow.

1.7.6.1 Habitat Objectives

Within the Lower Columbia River Focus Area the Joint Venture is dedicated to ensuring the
following habitat objectives are met and sustained. These objectives are based on the
recommended actions for individual target areas contained in the plan. The figures represent
estimates of what the Joint Venture hopes to accomplish, given the resource needs and
opportunities identified through the planning process and the financial, political and logistical
constraints that exist.

e Ensure that at least 4,600 hectares (11,500 acres) of low-lying pastureland in private
ownership will remain in agricultural production with farm management practices that
are compatible with providing needed waterfowl feeding areas.

e Permanently protect, through easements or fee title acquisition, an additional 1,600
hectares (4,000 acres) of tidal wetlands, 1,280 hectares (3,200 acres) of freshwater
wetlands, and approximately 500 hectares (1,200 acres) of uplands that are important to
maintaining the habitat values of the wetlands they are associated with.

e Restore or create at least 500 hectares (1,250 acres) of tidal wetlands, and 100 hectares
(250 acres) of freshwater wetlands.

e Enhance wildlife habitat values on 270 hectares (680 acres) of tidal wetlands, 1,450
hectares (3,600 acres) of freshwater wetlands, and 700 hectares (1,750 acres) of uplands.

1.7.6.2 Actions Specific to the Refuges

In addition to the overall objectives, the NAWMP contains the following recommended actions
specific to the refuges:
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Lewis and Clark Refuge
e Maintain existing habitat values.
e Support land exchanges to acquire the State of Oregon’s inholdings as an addition to
Lewis and Clark Refuge.

Julia Butler Hansen Refuge
e Enhance open field habitat to support expanded wintering goose populations.
e Support securing additional habitat necessary to carry out the recommendations of the
Revised Columbian White-tailed Deer Recovery Plan.

1.7.7 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 is generally composed of one member from the public wildlife
agency in each state and province in the western United States, Canada, and Mexico.

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

1.7.7.1 Canada Goose Agricultural Depredation Control in Oregon and Washington

The Service, ODFW, WDFW, Animal and Plant Health Inspection Service-Wildlife Services
(WS), and the Oregon and Washington Farm Bureaus participated in the development of a
comprehensive nine point plan (Pacific Flyway Council 1998) to address the agricultural
depredation problems associated with Canada geese in the Willamette Valley—Lower Columbia
River (WV-LCR). The primary goal for the depredation control plan is to establish a systematic
and comprehensive approach for minimizing depredation losses caused by Canada geese in the
WV-LCR.

The habitat management and public use objective of the plan is to increase the amount of Canada
goose use on public lands, while subsequently decreasing the amount of Canada goose use on
private lands. The approach will be to review habitat management programs on Federal refuges
and state wildlife areas to ensure that everything possible is being done to provide abundant, high
quality goose forage on public lands. Additionally, management agencies will implement public
use restrictions on public lands to decrease harassment of wintering Canada geese and increase
their use of these lands. Finally, management agencies will recognize private landowners for
their role in providing Canada goose foraging areas on selected private lands and consider
developing voluntary agreement, conservation easement, or coordinated hunting programs to
address adverse agricultural impacts.

The depredation control plan contains a habitat management strategy for the lower Columbia
River refuges (including Julia Butler Hansen and Lewis and Clark) for evaluating existing lands
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for additional goose foraging and wetland restoration opportunities. The strategy includes
grazing cattle in pasture areas, which can greatly benefit wintering Canada geese by stimulating
growth of young succulent shoots. Grazing can be beneficial or detrimental depending upon the
intensity, timing, and duration of grazing in green forage areas. To maximize green forage
production, alternative grazing strategies should be investigated to determine their effects on
green forage production and subsequent use by wintering Canada geese. Creating and/or
improving wetland areas could also increase the use of these public lands by Canada geese.

1.7.7.2 Cackling Canada Geese

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

The refuges lie within the primary wintering area of cackling geese in northwestern Oregon and
southwestern Washington. They typically support several thousand wintering cackling geese.
Refuge management practices discussed in the CCP, including mowing, grazing, and enhancing
wetlands, provide considerable goose foraging habitat. The refuges also provide sanctuary from
disturbance.

1.7.7.3 Pacific Population of Western Canada Geese

The goal of the Pacific population of Western Canada Geese management plan is to maintain the
Pacific population of western Canada geese at a level and distribution that will optimize
recreational opportunity and minimize depredation and/or nuisance problems in agricultural and
urban areas (Subcommittee on Pacific Population of Western Canada Geese 2000). Objectives
of the plan are to:
e Monitor breeding population trends to assess levels relative to objectives;
e Maintain the currently known distribution of the Pacific population of western Canada
geese;
e Maintain optimum sport harvest and provide for viewing, educational, and scientific
pursuits; and
e Assist in management of agricultural depredation and nuisance problems as outlined in
the Pacific Flyway Depredation Policy and the Northwest Oregon/Southwest Washington
Canada Goose Depredation Plan.

The refuges provide nesting and wintering habitat for western Canada geese, as well as public
viewing and hunting opportunities.

1.7.7.4 Western Population of Tundra Swans

The goal of the western population of tundra swans management 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). This plan’s objectives 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 where wildlife is already
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recognized as being an important resource being managed. Therefore, these lands should
continue to be managed for waterfowl in general with consideration being given to swans and
other waterfowl species that are more dependent upon natural wetlands than agricultural areas.
The refuge marshes, especially on the Lewis and Clark Refuge, provide wintering habitat for
several hundred swans and the management practices contained in this CCP/EIS will ensure the
continuation of that habitat.

1.7.7.5 Dusky Canada Geese

The goal of this management plan is to maintain and enhance the dusky Canada goose
population for all of its values to society (Subcommittee on Dusky Canada Geese 1992). The
objectives of the plan include: achieving and maintaining a wintering population of 20,000 dusky
Canada geese; maintaining wintering habitats in sufficient quantity and quality; and managing
wintering habitat to provide optimum food, water, and sanctuary conditions, and to provide
optimum geographical distribution.

A minimum of 250 to 300 dusky Canada geese are typically present on the refuges during the
fall, winter, and early spring, and more make migrational stopovers. While not a large number, it
is significant considering the small size of the population.

1.7.8 Partners in 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. The goal of PIF’s landbird conservation
plans is to focus resources on the improvement of monitoring and inventory, research,
management, and education programs involving birds and their habitats. Their 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 the habitats and species. The regional plans applicable to the
refuges entitled Conservation Strategy for Landbirds in Lowlands and Valleys of Western
Oregon and Washington (Altman 2000), and Conservation Strategy for Landbirds in Coniferous
Forests of Western Oregon and Washington (Altman 1999). The lowlands and valleys plan
identifies four priority habitats: grassland/savannah, oak woodland, riparian and chaparral. Two
of these habitats—grassland/savanna and riparian—are found within the refuges. In addition,
nearly 30 focal species identified in the two plans occur on the refuges.

1.7.9 U.S. Shorebird Conservation Plan, Northern Pacific Coast Regional
Shorebird Management Plan

Manomet Center for Conservation Sciences, under contract with the Service, is developing the
United States Shorebird Conservation Plan. This national plan includes 11 regional plans
reflecting major shorebird flyways and habitats within the United States. The Northern Pacific
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Regional Working Group was formed under the auspices of the national plan to formulate
shorebird management goals 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).

Regional goals were established during the development of this plan. The primary goals are to
(1) measurably increase populations of species impacted by current or recent declines, at
population or flyway levels, over the next 10 years, and (2) stabilize and maintain current levels
of breeding, wintering, and migrating populations of other shorebird species within the
region/flyway. In support of these broad population goals, specific goals were also developed
for research and monitoring, management, habitat protection, and outreach. Specific strategies to
meet each of these goals were developed. The plan nominates the Columbia River estuary as a
site of international significance.

The habitat management practices outlined in this CCP/EIS will result in the preservation of tidal
shorelines and mudflats that provide foraging and resting habitat for shorebirds. Also, shallow
managed wetlands will provide foraging habitat for yellow legs, dowitchers, and other species,
and intertidal wetlands at Crims Island will provide foraging habitat for shorebirds.

1.8 Planning and Issue Identification

Public scoping for this CCP/EIS began in fall 2006. In September, public meetings were held in
Astoria and Clatskanie, Oregon, and in Cathlamet and Longview, Washington. Public
commentary was also solicited through distribution of a planning update to the refuges’ mailing
lists. Public comments on the Draft CCP/EIS and the Service’s responses are presented in
Appendix I. The Final CCP/EIS incorporates these responses as noted in Appendix I.

Issues and concerns articulated by the public played a role in guiding alternatives considered
during the development of the CCP/EIS, and together, with the formal guidance, they can play a
role in selection of the preferred alternative.

1.9 Issues Addressed in the CCP/EIS

The core planning team evaluated the issues and the topics documented during the scoping
meetings. 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 CCP. Numerous issues,
concerns, and opportunities were raised, and all are addressed in some manner in the CCP/EIS.
It is the Service’s responsibility to focus CCP planning and EIS analysis on the major issues.
Major issues typically suggest different actions or alternative solutions and are typically those
within the refuge’s jurisdiction which have a positive or negative effect on the resource. Major
issues will influence the decisions proposed in the plan. The major issues, concerns, and
opportunities are presented in the sections that follow.
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1.9.1 Lewis and Clark National Wildlife Refuge
1.9.1.1 Issue 1: Wilderness Study

Should specific areas of the refuge, if appropriate and eligible, be designated as wilderness?

Lewis and Clark Refuge is part of the largest natural marsh in western Oregon. Due to the
relative remoteness and lack of influences by humans, some of the islands within the refuge’s
approved 33,000-acre acquisition boundary may meet the criteria for a wilderness designation. It
should be noted that while a wilderness designation can be recommended, only Congress has the
authority to grant this designation. This CCP/EIS includes a wilderness inventory and subsequent
Wilderness Study Area (WSA) identification which will be the focus of a future Wilderness
Study.

1.9.1.2 Issue 2: Dredged Materials Management

What actions should be taken to improve and maximize wildlife benefits in dredge-spoil areas of
the refuge?

Columbia River channel maintenance and deepening activities continue to generate dredge spoil
accumulations within the refuge’s acquisition boundary. Dredge spoil provides habitat for
colonial nesting birds and streaked horned larks. This CCP/EIS discusses the areas of dredge
spoil placement and what, if any, refuge actions are needed to maximize wildlife benefits.

1.9.1.3 Issue 3: Oregon Department of State Lands Management Agreement

Should the refuge seek to modify the management agreement for State-owned lands within the
refuge boundary?

In 1974 the refuge signed an agreement with the ODSL to allow the refuge to manage State-
owned lands within the boundary of the Lewis and Clark Refuge as part of the refuge. This
agreement was nullified in 1994, as part of a land exchange between the Service and the State of
Oregon. After the land exchange, the agreement was not reinstated. As part of the CCP/EIS, the
Service considered whether the refuge should again look at managing the State’s lands within the
boundaries of the Lewis and Clark Refuge, what management activities an agreement with the
State should cover, and what future opportunities may be available to acquire or trade lands to
better meet the goals of both agencies.

1.9.2 Julia Butler Hansen Refuge for the Columbian White-tailed Deer
1.9.2.1 Issue 1: Population Management of Predators to protect CWT Deer Fawns

Coyotes prey upon CWT deer fawns. Are the methods for coyote removal appropriate to
maintain recovery of this endangered deer?

Predation of CWT deer, primarily by coyotes, continues to be a major factor in meeting CWT
deer population recovery goals. In order to maintain a healthy and viable CWT deer population,
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as specified by the CWT deer Recovery Plan, predation needs to be managed. This CCP/EIS
explores the best way to reduce predation on CWT deer.

1.9.2.2 Issue 2: Wildlife and Habitat Management

What actions should the Service take to sustain and restore priority species and habitats?

The refuge is actively managing habitat on the Mainland and Tenasillahe Island units for the
benefit of the CWT deer. Invasive species such as purple loosestrife and reed canary-grass
degrade natural habitat resulting in the need for intensive habitat management activities. This
CCP/EIS examines current management practices and potential new actions for meeting Julia
Butler Hansen Refuge’s purposes, trust resource responsibilities, and maintaining/restoring
biological integrity, diversity, and environmental health.

1.9.2.3 Issue 3: Management of Public Access and Use

What type and level of recreational opportunities should be provided? Are existing public use
opportunities adequate and appropriate?

Interest in public recreation on the refuge continues to increase. This issue covers wildlife-
dependent public uses that have priority over other public uses as mandated by the National
Wildlife Refuge System Administration Act of 1966, as amended. The priority public uses
include hunting, fishing, wildlife observation, photography, and environmental education and
interpretation. Specifically, how the refuge can best meet priority public use needs while also
protecting habitat and wildlife is considered in this CCP/EIS.

1.9.2.4 Issue 4: Tidal Wetland and Stream Restoration for Native Fish Enhancement

How will the refuge enhance native fish populations?

Over the last century, major losses of historic, intertidal marsh and riparian forest habitats have
occurred within the lower Columbia River estuary. This loss of habitat has had a profound effect
on the native fish, wildlife, plants, and habitats of the region. The CCP/EIS looks at the potential
for restoring native estuarine habitat to portions of the refuge in concert with protecting habitat
for the endangered CWT deer.

1.9.2.5 Issue 5: Wilderness Study
Should specific areas of the refuge, if appropriate and eligible, be designated as wilderness?

Due to the relative remoteness and lack of influences by humans, two of the islands—Hunting
and Wallace—in this 6,000-acre refuge may meet the criteria for a wilderness designation. It
should be noted that while a wilderness designation can be recommended, only Congress has the
authority to grant this designation. This CCP/EIS includes a wilderness inventory and
subsequent WSA identification which will be the focus of a future Wilderness Study.
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1.9.2.6 Issue 6: Education and Outreach

Should existing programs be expanded to better engage and educate the public on refuge wildlife
and habitat management activities?

The refuge is actively managing habitat and wildlife on the Mainland, Crims Island, and
Tenasillahe Island units. In many cases, the public does not understand the reason or need for an
active management program. In the CCP/EIS we explored how to better engage and educate the
public on refuge management activities.

1.10 Issues Outside the Scope of the CCP

While CCPs are very comprehensive, no single plan can cover all issues. The planning team has
made a list of some of the issues currently outside the scope of this CCP/EIS.

1.10.1 Lewis and Clark Refuge
1.10.1.1 Floathouses

Thirty-one floathouses are currently located in the channels in and adjacent to refuge lands.
They are within the designated boundaries of the refuge, but are technically on Oregon State
tidelands. A joint memorandum of understanding between the Service, Clatsop County, ODSL,
and floathouse owners was developed to allow the existing floathouses to remain while
prohibiting the placement of new structures. This topic is not addressed in the CCP/EIS because
it is now in the final stages of implementation.

1.10.1.2 East Sand Island Management

In 1999, the U.S. Army Corps of Engineers (Corps) initiated a pilot project to relocate a colony
of 9,000 pairs of Caspian terns from Rice Island to East Sand Island. In addition to the terns,
East Sand Island supports numerous colonial nesting birds including double-crested cormorants,
brown pelicans, western/glaucous-winged gulls, and Brandt’s cormorants, as well as migrating
shorebirds. East Sand Island is located outside the boundaries of the refuge. Because this island
is not owned by the refuge and is located outside refuge boundaries, it is outside the scope of this
CCPIEIS.

1.10.2 Julia Butler Hansen Refuge for the Columbian White-tailed Deer
1.10.2.1 Deer Depredation

A number of CWT deer have been relocated off of the refuge as part of the recovery effort
described within the recovery plan. During the early 1990s, there were some complaints
regarding CWT deer depredation on private property on Puget Island. If deer depredation
occurs, complaints may again be directed at the refuge staff. However, this issue was not
included in this CCP because local depredation complaints have not occurred during the past 10
years associated with relocations.
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1.10.2.2 Liquefied Natural Gas Facility

A proposal developed by Northern Star Natural Gas to construct a liquefied natural gas (LNG)
facility on private land adjacent to the Julia Butler Hansen Refuge is currently under
consideration and review by a number of public and private entities. This plan is extremely
controversial in the local community. While the proposed facility would not be on refuge lands,
the public is questioning the safety/aesthetic/resource concerns of developing and operating the
LNG facility adjacent to refuge lands. In addition, LNG security concerns may impact the
refuge’s ability to access its docking site and buildings on Tenasillahe Island. This issue is
outside the scope of the CCP/EIS and can be better addressed as part of the planning process
Northern Star Natural Gas is conducting for that facility.
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Chapter 2. Alternatives, Goals, Objectives, and Strategies

2.1 Considerations in Alternative Design

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

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

The details of public participation can be found in the Draft CCP/EIS (Appendix I, Scoping
Report). During development of the alternatives, the planning team considered the actions
detailed below. All of these actions were ultimately eliminated for the reasons provided.

2.2 Actions Considered but Not Developed for the CCP/EIS

2.2.1 Commercial Waterfowl Guiding

The planning team considered commercial waterfowl guiding activities occurring within the
refuges’ boundaries. Guided waterfowl hunting is not an activity that is permitted on the refuges
although it does occur off of refuge lands elsewhere in the lower Columbia River. There has
been one request in the past 10 years by a waterfowl guide to conduct business on Lewis and
Clark Refuge. No other communication has been received expressing interest in a waterfowl
guide service. During the scoping process, the issue of commercially guided waterfowl hunting
was identified as an issue to be discussed; however, no interest was expressed by commercial
waterfowl guides and comments from the general public indicated that not opening the refuge to
commercially guided waterfowl hunting is preferred.

Commercial waterfow! hunts differ from other forms of commercial guiding activities (e.g.,
fishing, kayaking) that occur within a refuge boundary. Generally, these guided activities travel
through and around the refuge islands on State-owned navigable waters and do not use the
refuges’ land base as a destination. In addition, unlike commercially guided fishing or kayaking
tours, commercially guided waterfowl hunts occupy a wide area for a period of time, at the
exclusion of all other activities. By contrast, fishing and kayaking generally do not exclude
others from being in the vicinity, nor does a commercially guided fishing or kayaking trip
preclude the general public from being present in the area that kayaking and fishing are taking
place. If commercially guided waterfowl hunting were to occur on either refuge, competition for
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island shoreline hunting sites would likely occur between the waterfow! hunters with guide
services and those without guide services.

Commercially guided waterfowl hunting was considered and dismissed from further
consideration in this CCP/EIS because minimal demand exists for the service and it would likely
conflict with refuge visitors participating in compatible, noncommercial waterfowl hunting.

2.2.2 Camping

The planning team considered providing camping opportunities as some interest was expressed
by a few members of the public during the scoping process. Refuge policy states that “camping
on refuge lands is allowed only when required to implement or sustain an approved
wildlife/wildlands oriented recreational activity or when no other alternative is practical” which
means that if hunting, fishing, wildlife observation, interpretation, environmental education, and
wildlife photography could not occur on Lewis and Clark or Julia Butler Hansen Refuges
without camping, then we would need to consider allowing camping. While camping could
make it easier to engage in wildlife-dependent recreation, or add to the refuge recreational
experience, camping is not required for the public to partake in the refuges’ approved public use
opportunities. Therefore, establishing camping on refuge lands is not included in the CCP/EIS
alternatives.

Camping does occur within the overall refuge acquisition boundary on State-owned dredge-spoil
islands and outside refuge boundaries on the Oregon and Washington mainland. Instead of
providing camping on a refuge, a refuge goal for all alternatives considered is to identify existing
and additional camping areas with State and local landowners that could be developed and would
eliminate potential wildlife impacts. By helping to identify existing camp sites and working with
partners to establish additional off-refuge camp sites, the demand by the camping public can be
met without conflicting with refuge policy.

2.3 Alternative Descriptions

Tables 2-1 and 2-2 summarize the key differences between the alternatives for each refuge.

2.4 Features Common to all Alternatives

All the alternatives contain some common features. To reduce the length and redundancy of the
individual alternative descriptions, common features are presented below. Refuge names have
been listed within the text as appropriate when the highlighted item is applicable only to that
specific refuge.

2.4.1 Implementation Subject to Funding Availability

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

2.4.2 Columbian White-tailed Deer Recovery Plan

The Columbian White-tailed Deer Recovery Plan (USFWS 1983) and the Additions to the Julia
Butler Hansen Refuge for the Columbian White-tailed Deer (Oregon and Washington)
Environmental Assessment (USFWS 1993) are the driving forces behind refuge purposes,
management activities, land acquisition, and partnerships for the recovery of the CWT deer.
These documents identify CWT deer life history needs, secure habitat requirements, population
size, and distribution, necessary to meet the recovery goals for removing the CWT deer from the
endangered species list. The minimum population goals and secure habitat objectives outlined in
these documents were directly incorporated into the CCP/EIS without changes.

2.4.3 Elk Hunt Plan

The Julia Butler Hansen Refuge for the Columbian White-tailed Deer Hunt Plan and associated
Environmental Assessment for the Control of Elk on the Julia Butler Hansen Refuge for the
Columbian White-tailed Deer (2004a) are incorporated in all alternatives and are an important
part of managing and maintaining a healthy CWT deer population. The elk hunt plan outlines
population objectives for elk on the refuge’s Mainland Unit, and describes how an elk hunting
program is administered. The management of elk on the Mainland Unit will remain consistent
with these documents and no changes are proposed in the CCP/EIS.

2.4.4 Fire Management Plan

The 2004 Wildland Fire Management Plan for the Julia Butler Hansen Refuge for the Columbian
White-tailed Deer and the Lewis and Clark National Wildlife Refuge details how the refuges
respond to the threat of wildfire, and under what circumstances the refuges are to use fire as a
tool on refuge lands. This plan will remain as is and no changes to fire management capabilities
or opportunities are proposed in the CCP/EIS.

2.4.5 Wallace Island Hunt Plan

The 2007 Wallace Island Waterfowl Hunt Plan and associated Environmental Assessment were
completed to open the Wallace Island shoreline for waterfowl hunting. This hunting
management plan was initiated due to a lawsuit from the Humane Society of the United States.
No changes to this plan are proposed in the CCP/EIS.

2.4.6 Wilderness Review

The Service’s CCP policy requires that a wilderness review be completed for all CCPs. If it is
determined that the potential for wilderness designation is found, the process moves on to the
wilderness study phase. As part of the process for this CCP/EIS the planning team completed
wilderness inventories, which can be found in Appendices E and F. These appendices describe
potential wilderness qualities of the islands on both refuges. Based on the public review and
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comment on the Draft CCP/EIS the Service has identified in the Final CCP/EIS several WSAs
which will be the subject of a subsequent wilderness study. The wilderness study, which will be
completed within five years of publication of the CCP/EIS, will be available for public review
and will, if warranted, make suitable wilderness recommendations to the Secretary of the
Interior, the President, and Congress.

2.4.7 Integrated Pest Management (IPM)

In accordance with 517 DM 1 and 7 RM 14, an integrated pest management (IPM) approach
would be utilized, where practicable, to eradicate, control, or contain pest and invasive species
(herein collectively referred to as pests) on refuge lands. The IPM approach would 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. If a pesticide would be
needed on refuge lands, the most specific (selective) chemical available for the target species
would be used unless considerations of persistence or other environmental and/or biotic hazards
would preclude it. In accordance with 517 DM 1, pesticide usage would be further restricted
because only pesticides registered with the U.S. Environmental Protection Agency (EPA) in full
compliance with the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) 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 causes a biologically substantial decrease in environmental
quality as indicated by a variety of potential factors, including declines in native species
populations or communities, degraded habitat quality or long-term habitat loss, and/or altered
ecological processes. Environmental harm may be the result of direct effects of pests interacting
with native species, including preying and feeding on them; causing or vectoring diseases;
preventing reproduction or killing their young; out-competing them for food, nutrients, light, nest
sites or other vital resources; or hybridizing with them so frequently that within a few
generations few if any truly native individuals remain. Environmental harm can also be the
result of an indirect effect of pest species. For example, decreased waterfowl use may result
from invasive plant infestations that reduce the availability and/or abundance of native wetland
plants that provide forage during the winter.

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

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

2.4.8 Monitor Effects of Public Use Programs on Wildlife

Monitoring to assess the effects of public use on wildlife will be conducted. Areas and/or timing
of public use will be modified, if necessary, to provide secure and adequately sized sanctuary
areas for CWT deer, dusky Canada geese, and other sensitive species.

2.4.9 Regulatory Compliance

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

2.4.10 Maintaining/Upgrading Existing Facilities

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

2.4.11 Tribal Coordination

Coordination with Native American Tribes that have an interest in the refuges is common to all
alternatives. We will coordinate and consult with the Cowlitz Tribe and the Shoalwater Bay
Tribe regarding issues of shared interest. The Service may expand and seek assistance from
other Tribes for future issues related to cultural resources education and interpretation, special
programs, the NHPA, and the Native American Graves Protection and Repatriation Act.

2.4.12 State Coordination

Under all alternatives, the Service will continue to maintain regular discussions and partnerships
with the ODFW and WDFW. Key topics for discussion continue to be the CWT Deer Recovery
Plan and its continued implementation on Julia Butler Hansen Refuge and the surrounding
private and public lands; the Pacific Flyway Management Plan for the Dusky Canada Goose
(Pacific Flyway Council 2008) (Julia Butler Hansen Refuge); wildlife monitoring, hunting and
fishing seasons, and regulations; and endangered species management.
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2.4.13 Volunteer Opportunities

Volunteer opportunities occur in all alternatives. These are recognized as components of the
successful management of public lands and may become vital to the implementation of refuge
programs, plans, and projects, especially during periods of declining budgets. Currently, neither
refuge has a formal volunteer program due to the refuges’ small staff size, rural nature and
remoteness, and large land base.

2.4.14 Participation in Planning and Review of Regional Development
Activities

The Service will actively participate in planning and studies for ongoing and future industrial and
urban development, water pollution, and other potential concerns that may adversely affect
refuge wildlife resources, habitats, and/or environmental quality. The Service will cultivate
working relationships with pertinent 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 each of the refuges resources and dependence on the local environment.

2.4.15 U.S. Army Corps of Engineers Section 536 Habitat Restoration

The Corps has funded a habitat restoration project to improve tidal flow and fisheries access to
87 acres of slough habitat and restore 210 acres of native riparian forest on the Mainland Unit.
The project is intended to benefit a multitude of fish and wildlife species including federally
endangered salmonids and CWT deer as well as bald eagles, waterfowl and neotropical
migratory bird species. Restoration and reconnection of tidal sloughs and riparian forest habitat
to the Columbia River would mimic the more natural riparian forest/tidal channel habitats that
were historically abundant in the Columbia River estuary. This restoration will take place under
all alternatives, and it has been covered in an environmental assessment (U.S. Army Corps of
Engineers 2008). .

2.4.16 Adaptive Management

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

The Service will actively participate in environmental planning, protection and studies for
ongoing and future projects including: regional land protection planning partnerships, identifying
threats to natural resources, and other potential concerns that may adversely affect refuge
wildlife resources, habitats, and/or environmental quality. The Service will actively cultivate
partnerships with nongovernmental organizations’, private landowners, Tribes, county, state, and
federal agencies to stay abreast of current and potential developments, land protection
opportunities and will utilize outreach and education techniques to raise awareness of the refuges
resources.

2.5 Actions Considered but Dismissed

2.5.1 No Mammalian Predator Control

No mammalian predator (coyote, mountain lion, and bear) control would be conducted on Julia
Butler Hansen Refuge. This action and its effects were evaluated in the Service’s final Julia
Butler Hansen Refuge Predator Management Plan and Environmental Assessment (PMP/EA)
(USFWS 1997) and a supplemental document. The lack of mammalian predator control would
not protect adult and juvenile CWT deer on the refuge that are vulnerable to predation. Based
upon available scientific information (refuge studies, monitoring, and population modeling), not
conducting predator control would not achieve Julia Butler Hansen Refuge goals and population
objectives for CWT deer necessary to promote its recovery in the lower Columbia River region.
In accordance with 43 CFR 46.135, the Service incorporates through reference, the action (no
mammalian predator control) and evaluation of its environmental effects described in the
PMP/EA.

2.5.2 Nonlethal Techniques to Remove Coyotes

In accordance with 7 RM 14 (Pest Control), nonlethal methods of vertebrate pest management
would be considered before lethal control measures. In the final PMP/EA and its supplemental
document we addressed the following nonlethal methods for controlling coyotes: trapping and
permanent relocation, and trapping and temporary relocation. We also considered the use of
birth control (sterilization) and aversive taste conditioning in the PMP/EA, but dismissed these
methods from further consideration. In accordance with 43 CFR 46.135, the Service
incorporates through reference the descriptions of these nonlethal techniques and the evaluation
of environmental effects described in the PMP/EA. Birth control (sterilization) and aversive
taste conditioning were dismissed from further consideration for this CCP/EIS because the
published scientific studies of these techniques have not shown them to be more effective than
lethal methods for removing coyotes.

2.5.3 Public Trapping and Hunting to Remove Coyotes

After addressing nonlethal techniques, 7 RM 14 requires consideration of lethal control of
vertebrate pests by public harvest before “means other than public harvest.” In the PMP/EA and
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its supplemental document we addressed public trapping and hunting. In accordance with 43
CFR 46.135, the Service incorporates through reference the descriptions of public trapping and
hunting as well as associated evaluation of environmental effects described in the PMP/EA.
These actions are dismissed from consideration for this CCP/EIS for the following reasons:
Potential disturbance to CWT deer;

Lower effectiveness of coyote removal,

Safety of and potential conflicts with other refuge users; and

Potential conflicts with refuge staff implementing on-the-ground management actions.

2.6 Alternatives Descriptions Summary

2.6.1 Lewis and Clark Refuge
2.6.1.1 Alternative 1 Continue Current Management (No Action)

Alternative 1 assumes no change from past management programs and is considered the base
from which to compare the other alternatives (Map 4). Under this alternative, refuge
management practices already underway or funded would continue. No significant changes
would be initiated by the Service. A detailed description of current refuge management
programs is found in the Social and Economic Environment section of this CCP/EIS (Chapter 5).
Although the refuge currently has no integrated plan to guide the management of all of its
resources and uses, current management efforts on the refuge focus on the protection of sensitive
species, the enhancement of their habitats, and the management of public access to and use of
refuge lands. Current management of the refuge is guided by the following existing “step-down”
plans which include:

e Lewis and Clark Refuge Public Use Management/Development Plan (1984)
Lewis and Clark Refuge Sport Hunting Plan and Environmental Assessment (1985)
Lewis and Clark Refuge Management Plan (1986)
Lewis and Clark Refuge Animal Control Plan (1989)
Julia Butler Hansen/Lewis and Clark Refuge Fire Management Plan (2004b)

Under Alternative 1 the Lewis and Clark Refuge islands would continue to be managed using
natural processes with limited human intervention. These management actions include noxious
weed control, wildlife/habitat surveys, and law enforcement patrol. There would be no new or
expanded habitat management activities planned under this alternative. Public use opportunities
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Map 4. Alternative 1 — Lewis and Clark National Wildlife Refuge

*Oneida

°
Eden
Grays Bay
Frankfor;
At .Skamokawa
oona .
. Carlson Landing Brookfield
(] . [)
\ Dahlia . .
\Nhs“\“ﬁ“o\ s chann® . Fitzpatrick Island Price Island
o) iller
ore Mi
Pillar Rock Island Grassy Island
Miller Sands Jim Crow Sands Woody Island Welch Island
Goose Island Quinns Island
Tronson Island
Snag Islands Horseshoe Island
Taylor Sand.
aylor »anas Brush Island .
Tenasillahe Island
<
o™ %
0 Marsh Island .Brownsmead <,
A K
ane! o Green Island North Island Long Island 7y
13
o Seal Island _ Clifton”
McGregor Island §
Mott Island §
2 Karlson Island
Grassy Island Russian Island 3 °
Bradwood
Minaker Island
Lois Island .Knappa
Svensen Island
.Svensen .Knappa Junction
i vensen Junction
.Fern Hill .S ensen Junctio

Legend

Public Use
3 Closed to Waterfowl Hunting

Refuge Land Status
/\/ Approved Refuge Boundary

Refuge Managed Lands
Julia Butler Hansen Refuge for the Columbian
White-tailed Deer

All refuge lands closed to all hunting except for waterfowl
hunting. It is a statutory mandate that 60% of all lands
purchased with Duck Stamp Act funding be closed to hunting
of migratory birds. On the Lewis and Clark NWR 2,930 acres
were purchased with Duck Stamp funding in 1974 and of that
1,760 acres within Miller Sands Bay and Karlson Island were
closed to hunting. This waterfowl sanctuary will remain the

same throughout the CCP.

Waters around the refuge are open to fishing in
accordance with state regulations. Bank fishing is permitted

along open shorelines.

0 Miles 2

C s

0 Kilometers 2 UTM ZONE 10N

NAD 83

LEWIS AND CLARK
NATIONAL WILDLIFE REFUGE

é@'?»\onecom

VICINITY MAP
0

Pacific Ocean

5
Miles

2-9

Data Sources: Refuge Boundaries from USFWS/R1; Railroads from University of Oregon; Roads from ESRI; County and State Boundaries from BLM; Hydrology from NOAA and USGS; Elevation from USGS

Chapter 2. Alternatives, Goals, Objectives, and Strategies



Lewis and Clark and Julia Butler Hansen National Wildlife Refuges CCP/EIS

The back sides of map pages are blank to facilitate map readability.

2-10 Chapter 2. Alternatives, Goals, Objectives, and Strategies



Lewis and Clark and Julia Butler Hansen National Wildlife Refuges CCP/EIS

Legend

Map 5. Alternative 2 — Lewis and Clark National Wildlife Refuge

Frankfort
[ ]

Taylor Sands

Mott Island

*Oneida

[ ]
Eden

Grays Bay

.Altoona .Carlson Landing

Dahlia
[ ]

Pillar Rock Island

Jim Crow Sands

Snag Islands
Brush Island
Marsh Island

h Island

g

3

8
2 Karlson Island
3

Minaker Island

.Knappa

.Svensen Junction

crann®!
gands
Milter
Miller Sands
Nort
Green Island
Seal Island
McGregor Island
Grassy Island Russian Island
Lois Island
Svensen Island
Svensen
[ ]
Fern Hill
[ ]

.Skamokawa

.Brookfield
Fitzpatrick Island Price Island

Grassy Island
Welch Island

Woody Island
Goose Island Quinns Island

Tronson Island

Horseshoe Island

Tenasillahe Island

\3034\1\‘\{)

%,

.Brownsmead
00@/

Long Island
Clifton”

[ ]
Bradwood

.Knappa Junction

Public Use
B Closed to Waterfowl Hunting

Wilderness Study
Wilderness Study Area

Refuge Land Status
/\/ Approved Refuge Boundary

Refuge Managed Lands
Julia Butler Hansen Refuge for the Columbian

White-tailed Deer

All refuge lands closed to all hunting except for waterfowl
hunting. It is a statutory mandate that 60% of all lands
purchased with Duck Stamp Act funding be closed to hunting
of migratory birds. On the Lewis and Clark NWR 2,930 acres
were purchased with Duck Stamp funding in 1974 and of that
1,760 acres within Miller Sands Bay and Karlson Island were
closed to hunting. This waterfowl sanctuary will remain the

same throughout the CCP.

Waters around the refuge are open to fishing in
accordance with state regulations. Bank fishing is permitted

along open shorelines.

0 Miles 2
[— |
0 Kilometers 2 UTM ZONE 10N
NAD 83

LEWIS AND CLARK
NATIONAL WILDLIFE REFUGE

é@'?»\onecom

VICINITY MAP
0

Pacific Ocean

5
Miles

2-11

Data Sources: Refuge Boundaries from USFWS/R1; Railroads from University of Oregon; Roads from ESRI; County and State Boundaries from BLM; Hydrology from NOAA and USGS; Elevation from USGS

Chapter 2. Alternatives, Goals, Objectives, and Strategies



Lewis and Clark and Julia Butler Hansen National Wildlife Refuges CCP/EIS

The back sides of map pages are blank to facilitate map readability.

2-12 Chapter 2. Alternatives, Goals, Objectives, and Strategies



Lewis and Clark and Julia Butler Hansen National Wildlife Refuges CCP/EIS

would continue to focus on wildlife oriented recreation. Visitor information for the refuge would
be available from the Julia Butler Hansen Refuge headquarters office near Cathlamet,
Washington, and the Willapa National Wildlife Refuge Complex office near Ilwaco,
Washington. This scenario would keep the public use opportunities at the current level with no
new or expanded activities planned.

2.6.1.2 Alternative 2 (Preferred Alternative) Enhance Resource Protection/Provide
Wildlife-dependent Public Use

Under Alternative 2 most of the existing management practices and public use programs would
be retained (Map 5). Additional emphasis would be placed on working with the ODSL to allow
the refuge to acquire or manage State-owned lands within the acquisition boundary of the refuge;
increase invasive species control efforts on and off the refuge; facilitate research opportunities;
develop/enhance habitat on dredge spoil islands; increase volunteer opportunities; work with
area landowners to address camping needs; develop an interpretive water trail through the
refuge; and improve signage for refuge visitors.

2.6.2 Julia Butler Hansen Refuge for the Columbian White-tailed Deer
2.6.2.1 Alternative 1, Current Management (No Action)

No change to current management programs would occur under Alternative 1; it is considered
the base from which to compare the other alternatives (Map 6). Under Alternative 1 refuge
management consistent with available funding and staffing would continue. No significant
changes would be initiated by the Service. A detailed description of current refuge management
programs is available in Chapter 5 of this CCP/EIS. Management efforts on the refuge would
continue to focus on the protection of threatened and endangered species and migratory birds,
and the maintenance/enhancement of their habitats; and the management of wildlife-dependent
recreational uses of refuge lands. Current management of the refuge is guided by the following
existing step-down plans:
e Columbian White-tailed Deer Refuge Public Use/Development Plan (1983)
e Columbian White-tailed Deer Refuge Sport Fishing Plan and Environmental Assessment
(1984)
e Columbian White-tailed Deer Refuge Sport Hunting Plan and Environmental Assessment
(1984)
e Columbian White-tailed Deer Refuge Habitat Management Plan (1987)
e Julia Butler Hansen Refuge Animal Control Plan (1989)
e Julia Butler Hansen Refuge Predator Management Plan and Environmental Assessment
(1997)
e Julia Butler Hansen Refuge Elk Management Plan and Environmental Assessment
(20043)
e Julia Butler Hansen/Lewis and Clark Refuge Fire Management Plan and Environmental
Assessment (2004b)
e Wallace Island Waterfowl Hunt Plan and Environmental Assessment (2007)
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In addition to the step-down plans, several other existing documents have provided management
direction for the refuge in recent years, including the Columbian White-tailed Deer Recovery
Plan (1983); the Habitat Site Plan (2003); and the interim Habitat Management Plan (2005).

Under this alternative, the Mainland and Tenasillahe Island units would continue to be actively
managed for a mosaic of short-grass pasture (680 existing acres), early successional riparian
forest (120 existing acres), and managed wetlands (130 existing acres). The habitat management
emphasis in both units would continue to be CWT deer forage and cover, whereas pasture for
wintering goose use and wetlands for wintering waterfowl would continue to be secondary.
Managed wetlands would also provide amphibian breeding habitat focusing on native species
such as long-toed salamanders, northwestern salamanders, and red-legged frogs. Management of
riparian sites would continue to be focused on the needs of CWT deer primarily, and providing
habitat for migratory land birds, bald eagles, and other raptors secondarily.

Existing riparian sites, short-grass fields, and wetlands would be maintained and new sites would
be established or enhanced. Habitat improvements (short-grass fields, riparian sites, and
managed wetlands) would be completed on a limited basis, as funding and staff time permits.
Although current management of refuge habitats (e.g., mowing, disking, reseeding) would
continue, refuge-wide habitat goals and objectives would generally not be met due to limited
habitat enhancement efforts.

Existing water control structures (including culverts and risers) would be repaired or replaced
and new structures would be installed based upon available funding and opportunity. Expulsion
pump operations at the head of Brooks Slough would continue during periods of high water
levels in the Mainland Unit’s interior, and the tidegates would be managed as currently designed.
The tidegates on the Mainland and Tenasillahe Island units would continue to be managed to
prevent/minimize flooding of CWT deer habitat. Opportunities to improve water exchange
between sloughs and the Columbia River as well as to allow two-way fish passage (consistent
with CWT deer habitat management) would continue to be developed and implemented, where
appropriate (e.g., through modifying existing tidegates and installing new tidegates designed to
be conducive to water exchange and fish passage).

A variety of other management activities would occur on both diked units in existing managed
habitat, including invasive plant control, wildlife/habitat monitoring, fence construction, ditch
and slough maintenance, law enforcement patrols, habitat restoration actions, and wildfire
suppression. Active management activities on undiked units would include invasive plant
control, wildlife/habitat monitoring, law enforcement patrols, and wildfire suppression.

Based upon a supplement to the final PMP/EA (USFWS 1997), the current integrated (nonlethal
and lethal) control of coyotes would continue to occur on refuge lands. Although nonlethal
(temporary or permanent relocation of coyotes) would be considered first for the integrated
approach, state agencies in Oregon and Washington currently have not or would not grant
permits to relocate coyotes trapped on the refuge. As a result, lethal control (trapping and
euthanizing as well as shooting) would be used to remove coyotes from refuge lands. The
specific details for implementing lethal control on the refuge for Alternative 1 are described in
Section 2.2.2 of the final PMP/EA (USFWS 1997). Moreover, this method of coyote control
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Map 6. Alternative 1 — Julia Butler Hansen Wildlife Refuge for the Columbian White-tailed Deer
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would be “temporary in nature” where removals would only occur during years meeting criteria
described in Section 2.2.1.

The current wildlife-dependent public use opportunities would continue with no new or
expanded activities. On the Mainland Unit, the small interpretive center and viewing deck would
continue to be available to the public at the refuge’s headquarters. Refuge staff members would
provide information and assistance when the office is open and staff are available. Steamboat
Slough and Brooks Slough dike roads, which surround the Mainland Unit, and the viewing site
on State Highway 4 would be open for wildlife viewing opportunities. Center Road, which
bisects much of the Mainland Unit, would continue to be open from June through September as a
walking trail, which would not conflict with refuge management activities. With construction of
the new refuge maintenance shop, only the northwestern end of the road is open for public
access. The remainder of the Mainland Unit’s interior would continue to be closed to general
public use to limit disturbance to the CWT deer. Fishing opportunities would continue along the
outside perimeter of the county-owned dike roads and at the Brooks Slough Pump Station.
Except for a regulated elk hunt identified in the Julia Butler Hansen Refuge EIk Management
Plan and EA (2004a), there would continue to be no hunting allowed inside the Mainland Unit.

At the Tenasillahe Unit, walking, wildlife viewing, and fishing would continue to be permitted
around the 6.6-mile perimeter dike of the refuge. The remainder of the interior of this unit would
be closed to public use, including hunting. At the other undiked refuge units (Wallace Island,
Hunting Island, Price Island, Crims Island, and the area around Westport, Oregon), wildlife-
dependent public use activities would continue to be allowed along the shorelines. Although not
closed to visitor use, access to the interior of these islands is not feasible due to the dense
vegetation and uneven terrain. Moreover, there is limited wildlife viewing potential. Waterfowl
hunting along the shoreline of Hunting and Wallace islands would continue during the State
waterfowl season, but Crims Island would remain closed to waterfowl hunting.

Hunting in areas considered outside the jurisdiction of the refuge, such as navigable sloughs,
rivers, and other waterways, is subject to Oregon and Washington hunting regulations. It should
be noted that the interior waterways of the Mainland and Tenasillahe Island units are considered
nonnavigable. Therefore, they would remain closed to any visitor access.

2.6.2.2 Alternative 2, Enhanced Habitat and Columbian White-tailed Deer Management
with Increased Wildlife-dependent Public Use Opportunities (Preferred Alternative)

Under this alternative, the Mainland, Crims, and Tenasillahe Island units would be actively
managed for a mosaic of short-grass fields, riparian forests, and wetlands to benefit CWT deer
and a diverse assemblage of other native wildlife (Map 7). The acreage of short-grass fields
would increase from 680 to 790 acres.

The refuge currently maintains 120 acres of early successional riparian forest on the Mainland
and Tenasillahe Island units, as well as the recently established 115 acres on Crims Island.
Under this alternative, early successional riparian forest would be increased by 190 acres.

This alternative also would increase the acreage of nontidal wetlands by 40 acres (total of 170
acres). In addition, the Service would work with watershed partners to restore aquatic habitats
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and work with landowners adjacent to the Mainland Unit to conduct habitat restoration that
would benefit CWT deer.

This alternative would promote establishing new subpopulations of CWT deer in one or more
suitable locations in the lower Columbia River region. ldentifying locations considered “secure
habitat” as defined in the recovery plan, would be important. Specifically, there may be
opportunities to reintroduce CWT deer to public lands that are within their historical range.

The lethal control methods for removing coyotes described under the integrated approach
(Alternative 1) also would be used for Alternative 2. However, the time period for coyote
control under Alternative 2 would be January 1 to December 31 whereas the time period under
Alternative 1 would be January 1 to April 15. In addition, removal of mountain lions and black
bears by nonlethal or lethal means would occur anytime one or more of these predators are
present on the refuge. As it would be for coyote control, these removal activities would be
conducted by the State or U.S. Department of Agriculture’s Animal and Plant Health Inspection
Service (USDA-APHIS) that would act as a Service-authorized agent. Because these large
mammalian predators could prey upon juvenile and adult CWT deer, they would be removed
from the refuge as quickly as possible to prevent substantial reductions in deer population levels.
Although bears and mountain lions have not been observed on the refuge, there has been one
documented cache of a CWT deer likely attributable to a mountain lion.

For Alternative 2, the decision to implement coyote control would be made unit-by-unit based on
the previous fall’s fawn:doe ratios and the unit’s deer population. No coyote control would
occur when a unit’s deer numbers were greater than 25 percent above the population objective.
Coyote control would be triggered by 1) very low fawn:doe ratios, 2) very low deer numbers, or
3) a moderate combination of both. The specific criteria are as follows:

1) Deer numbers are above but within 25 percent of population objectives, and fawn:doe
ratios are below 20:100 (see Objective 2.9.5.1).

2) Deer numbers are more than 25 percent below population objectives, and fawn:doe ratios
are below 45:100 (see Objective 2.9.5.1).

3) Deer numbers are below but within 25 percent of population objectives, and fawn:doe
ratios are below 37:100 (see Objective 2.9.5.1).

In comparison with Alternative 1, research and monitoring activities would be increased to
include amphibian monitoring, intensive habitat monitoring, and facilitating graduate level
research through cooperative efforts with interested universities.

Public use opportunities would be similar to Alternative 1, except wildlife observation and
photography would be expanded under Alternative 2. There would be an additional interpretive
panel at the Columbia River overlook, and modifying the visitor overlook on State Highway 4
from a wildlife viewing site to an interpretive site. This alternative would also create a new trail
replacing the Centerline Trail. The new 0.8-mile trail called the Indian Jack Slough Trail would
offer an easy loop through a riparian forested area with the return located along the county road.
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Map 7. Alternative 2 — Julia Butler Hansen Wildlife Refuge for the Columbian White-tailed Deer
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Map 8. Alternative 3 — Julia Butler Hansen Wildlife Refuge for the Columbian White-tailed Deer
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The 2.6-mile county-maintained Brooks Slough Road and a 0.3-mile section along a refuge levee
would be promoted as a foot/cycling trail. Waterfowl hunting would be permitted on Crims and
Price islands, but waterfowl hunting along the portion of Hunting Island’s shoreline that runs
parallel to the Elochoman Slough would be closed for public safety. Available fishing areas
would be similar to Alternative 1.

The environmental education program would continue to provide brochures and other
information while developing partnerships with other agencies. This program would be
expanded primarily through establishment of a refuge Youth Conservation Corps (YCC)
program. Interpretive panels and information would be updated.

2.6.2.3 Alternative 3, Maintain Current Habitat Management; Enhance Columbian White-
tailed Deer Population Management and Wildlife-dependent Public Use

Habitat management would be similar to Alternative 1, but research and monitoring efforts
overall would be reduced for Alternative 3 (Map 8). Within the diked portion of the refuge,
riparian forest establishment would be restricted to the 210 acres that is being planted under the
Corps’ Section 536 habitat enhancement program. There would be no habitat improvements for
amphibians. Except for the Section 536 tidegate installations, which are already underway,
efforts to improve habitat conditions for native fish would be limited. For areas outside any
dikes and subject to Columbia River tidal action, management actions would not differ from
those described for Alternative 1.

Under this alternative, CWT deer protection would be the same as Alternative 1, with an

extension of the coyote control date. Coyote control measures would occur from January 1 to
August 31. As in Alternative 1, the refuge would continue to coordinate with the states when
CWT deer predators are present on the refuge and/or are impacting the CWT deer population.

Lethal control methods for removing coyotes described for Alternatives 1 and 2 would also be
used for Alternative 3. However, the time period for coyote control under Alternative 3 would
be January 1 to August 31 (the coyote control time period for Alternative 1 would be January 1
to April 15; and for Alternative 2 it would be January 1 to December 31). For Alternative 3,
criteria to implement coyote removal on the refuge during any year would be the same as
Alternative 2. Similar to Alternative 2, removal of mountain lions and black bears by nonlethal
or lethal means would occur anytime one or more of these predators are present on the refuge,
under Alternative 3. These removal activities would be conducted by the State or USDA-
APHIS, acting as a Service-authorized agent.

Under this alternative, wildlife observation and photography opportunities would be enhanced
through the following facility improvements:

e Adding two auto pull-outs with interpretive panels;

e Installing two spotting scopes;

e Establishing a new foot/cycling trail along Brooks Slough Road; and

e Upgrading and adding interpretive panels at the Highway 4 Interpretive Site.
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Where appropriate, a water trail would be developed as part of the Columbia River Trail System
adjacent to the refuge, in partnership with the Lower Columbia River Estuary Partnership. The
hunting program would be the same as Alternative 2 and there would be no change in the current
fishing program.

2.7 Goals, Objectives, and Strategies Introduction

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 vision broadly reflects the refuge purposes, the Refuge System
mission and goals, other statutory requirements, and larger scale plans as appropriate. A CCP
describes management actions that help bring a refuge closer to its vision. Public use and
wildlife/habitat management goals 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.

In the development of this CCP/EIS, the Service evaluated a reasonable range of alternatives
associated with achieving refuge management goals and objectives. Although alternatives can
differ with respect to objectives (e.g., acres to be restored), they mainly vary in terms of the
management actions to be implemented over the lifetime of the CCP.
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2.7.1 Reviewing the Goals, Objectives and Strategies

The goals and objectives for the Julia Butler Hansen and Lewis and Clark Refuges are presented
within this section. Each goal is followed by one or more objectives that pertain to it. Similarly,
management strategies are presented for each objective where there are actions needed to
achieve the objective. Below each objective statement are management strategies that would be
implemented to achieve it, presented in a tabular format. For these tables, note the following:

e Each management strategy is presented on a row in a table.

e A checkmark in an alternative column denotes that a specific management strategy would

apply to that alternative.

2.8 Lewis and Clark National Wildlife Refuge Goals, Objectives,
and Strategies

Before human influence, the Columbia River estuary was a high-energy environment dominated
by physical forces, with extensive sand beds and highly variable river flows. Several authors
have suggested that the biological processes in this environment may have been unigue on the
Pacific Coast. The estuary of today, however, has been extensively modified in terms of
physical and biological processes. The development and operation of the Columbia River’s
hydroelectric system has contributed significantly to these changes. Direct effects have occurred
through changes in seasonal flow rates and reduced sediment discharges, resulting in changes in
the estuary’s energy balance. Despite these changes, much of the refuge islands remain in a
relatively natural state, with tidal inundation occurring twice daily in the lower marshy areas of
the refuge.

Pintail ducks / USFWS
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2.8.1 Goal 1. Protect and Maintain Natural Forested Wetland (Swamp)
Habitats Characteristic of the Historic Lower Columbia River for the Benefit
of Migratory Birds, Columbian White-tailed Deer, and Other Native Wildlife

2.8.1.1 Objective for Scrub-Shrub Swamp

Throughout the life of the CCP, protect all existing acreages of scrub-shrub wetlands (an
estimated 2,165 acres) for the willow flycatcher, CWT deer, yellow warbler, and other
wildlife. This habitat includes the following characteristics.
e Shrubs are the dominant vegetation, with native species such as Sitka willow, Pacific
willow, red-osier dogwood, salmonberry, Pacific ninebark, and hardhack.
e Interspersed scattered trees taller than 13 feet are present, made up of native species
including Sitka spruce, black cottonwood, and tree willows.

Strategies for Achieving the Objective Alt. 1 Alt. 2
A. Allow natural processes to drive vegetative changes. v v
B. Monitor vegetation and wildlife composition changes over time and v v
threats to biological integrity such as contamination and invasive

species.

C. Work with partners to control invasive species with IPM techniques v v

using mechanical, physical, biological, and/or chemical means.

Rationale: The hydrology of the lower Columbia River and its estuary are related to the daily
rising and falling of the tides. As it nears the ocean, the slowing current deposits the river’s
silt load to form low, marshy islands and sandbars. Islands farther downstream tend to have
more of a willow shrub component and, because of their relatively low topography, are more
susceptible to tidal fluctuations. Because these islands are outside of any flood protection
dikes and subject to natural processes, little if any physical management actions are
appropriate for these areas.

Scrub-shrub swamp is a climax vegetative community in parts of the lower estuary (Maps 9a
and 9b). It provides essential habitat for shrub-dependent birds such as the little willow
flycatcher and the yellow warbler. Waterfowl forage in the scrub-shrub at higher tide levels.
Red-legged frogs also utilize this habitat. Of the principal habitats of the Columbia River
estuary, tidal swamps have been the most heavily impacted by human activities such as diking
and drainage. The extent of the swamps has been reduced by approximately 77 percent since
1870 (USFWS 1983). The Lower Columbia River Estuary Plan calls for the preservation of
existing wetlands in the lower Columbia River (LCREP 1999).
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Map 9a. Existing Vegetation — Lewis and Clark National Wildlife Refuge
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The back sides of map pages are blank to facilitate map readability.
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Map 9b. Existing Vegetation — Lewis and Clark National Wildlife Refuge
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The back sides of map pages are blank to facilitate map readability.
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2.8.1.2 Objective for Sitka Spruce Swamp

Throughout the life of the CCP, protect all existing acreages (estimated 285 acres) of Sitka
spruce swamp (palustrine evergreen forested wetland) for the bald eagle, red crossbill, CWT
deer, and other wildlife. Habitat characteristics include:
e Late-succession mature trees predominantly composed of Sitka spruce; black
cottonwood, red alder, and western red cedar may also be present;
e More than seven mature spruce trees per acre; and
e Typically located within 5,000 feet of water.

Strategies for Achieving the Objective Alt.1 | Alt. 2
A. Allow natural processes to dictate vegetative changes. v v
B. Monitor vegetation and wildlife composition changes over time and v v
threats to biological integrity such as contamination and invasive species.

C. Work with partners to control invasive species with IPM techniques v v
using mechanical, physical, biological, and/or chemical means.

Rationale: The hydrology of the lower Columbia River and its estuary are related to the daily
tidal rise and fall. As the river nears the ocean, the slowing current deposits the river’s silt
load to form low, marshy islands and sandbars. Sitka spruce swamp habitat is a diverse and
rich wildlife habitat. The large spruce trees are often spaced far enough apart to permit the
growth of a dense understory of shrubs, particularly Sitka willow and red-osier dogwood.

Fingers of tidal emergent marsh and areas of pure scrub-shrub are intermixed with the spruce
swamp (Maps 9a and 9b). The trunks and root masses of long-fallen trees form hummocks,
where terrestrial mammals such as CWT deer can escape tidal flooding. The spruce cones
provide a source of seeds for red crossbills, and the branches provide a nesting platform for
great blue herons, bald eagles, and other birds. Sitka spruce swamps have been heavily
impacted by land diking and clearing. Of the original 14,000 acres found in the estuary, only
2,200 acres remain (Christy and Putara 1992).

Preservation of this habitat is a high priority for the refuge. Because these islands are outside
of any flood protection dikes and subject to natural processes, little if any physical
management actions are appropriate for these areas. The Lower Columbia River Estuary Plan
calls for the preservation of existing wetlands in the lower Columbia River (LCREP 1999).
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2.8.1.3 Objective for Cottonwood/Willow Swamp

Throughout the life of the CCP, maintain and protect 120 acres of mid- to late-succession tidal
cottonwood/willow swamp (palustrine deciduous forested wetland) for the benefit of bald
eagles, Swainson’s thrush, and other native wildlife. Mid- to late-succession tidal
cottonwood/willow swamp is characterized by:
e A canopy cover with greater than 50 percent mature, native trees, including black
cottonwood, tree willows, and Oregon ash; and
e Ashrub layer composed of native species including red-osier dogwood, salmonberry,
trailing blackberry, and shrub willows.

Strategies for Achieving the Objective Alt.l | Alt. 2
A. Allow natural processes to drive vegetative changes. v v
B. Monitor vegetation changes over time and threats to the biological v v
integrity such as contamination and invasive species.

C. Work with partners to control invasive species with IPM techniques v v
using mechanical, physical, biological, and/or chemical means.

Rationale: The hydrology of the lower Columbia River and its estuary are related to daily
tidal fluctuations. As it nears the ocean, the slowing current deposits the river’s silt load to
form low, marshy islands and sandbars with cottonwood/willow forested swamps. This
habitat type is similar to the Sitka spruce swamp habitat, but it tends to be located farther
upriver. Although this habitat has a more significant cottonwood tree component, it is still
affected by tidal fluctuations.

Because these islands are outside of any flood protection dikes and subject to natural
processes, little if any active management is appropriate for these areas. These cottonwood/
willow swamps are a minor habitat type on the Lewis and Clark Refuge, occurring mostly
along the periphery of and along the banks (high ground) of interior sloughs of Lois, Miller
Sands, and Karlson islands in the downriver portion of the refuge; and on Welch and Quinns
islands in the upriver portion (Maps 9a and 9b). Even though the acreage is relatively small,
these narrow swaths of habitat are important for a wide variety of forest wildlife including the
focal species Swainson’s thrush, red-legged frog, and bald eagle (nesting). Of the principal
habitats of the Columbia River estuary, tidal swamps have been the most heavily impacted by
human activities such as diking and drainage. The extent of the swamps has been reduced by
approximately 77 percent since 1870 (Thomas 1983). The Lower Columbia River Estuary
Plan calls for the preservation of existing wetlands in the lower Columbia River (LCREP
1999).
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2.8.2 Goal 2. Protect Unique Palustrine and Estuarine Emergent Tidal Marsh,
Characteristic of the Historic Lower Columbia River

2.8.2.1 Objective for Emergent Tidal Marsh

Throughout the life of the CCP, all existing acres of emergent tidal marsh (approximately
3,720 acres) will be preserved and protected for the needs of migratory waterfowl, salmonids,
bald eagles, and a variety of other benefiting species. Habitat characteristics include:

e Marsh elevations between mean low low water (MLLW) and slightly above mean
high high water (MHHW), dominated by herbaceous emergent vegetation and low
shrubs, and often including tidal channels;

e Water depth from 0 to 3 feet depending on river and tide levels; and

e Native emergent and submergent seed-bearing vegetation including soft-stem bulrush,
Lyngby’s sedge, smartweed, wapato, sedges, and rushes.

Strategies for Achieving the Objective Alt.1 | Alt.2
A. Allow natural processes to dictate vegetative changes and water depths. v v
B. Monitor vegetation and wildlife composition changes over time, and v v
threats to biological integrity such as contamination and invasive species.

C. Work with partners to control invasive species with IPM techniques v v
using mechanical, physical, biological, and/or chemical means.

Rationale: The tidal marshes on the refuge (Maps 9a and 9b) provide an extremely diverse
habitat for a wide variety of species from waterfowl to fish to seals to birds of prey. These
marshes are a major source of nutrients for aquatic life, including juvenile salmonids, in the
estuary. They also provide forage for waterfowl and hunting grounds for bald eagles, northern
harriers, peregrine falcons, and other raptors.

The management strategies used in this unique ecosystem are focused on protection of this
special habitat. Because this habitat is outside of any flood protection dikes and subject to
natural processes, little if any physical management actions are appropriate for these areas.
Control of invasive species would likely provide the best opportunity to improve habitat in the
emergent tidal marsh. Tidal marshes in the Columbia River estuary declined by 43 percent
from historic levels (Thomas 1983). The Lower Columbia River Estuary Plan calls for the
preservation of existing wetlands in the lower Columbia River (LCREP 1999).
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2.8.3 Goal 3. Protect Tidal Mudflats and Sandbar Habitats Characteristic of
the Historic Lower Columbia River

2.8.3.1 Objective for Mud Flats and Sand Bars

Throughout the life of the CCP, protect all existing acres of sand bars and largely unvegetated
mud flats (an estimated 4,825 acres) for the needs of shorebirds, marine mammals, salmonids,
and a variety of other benefiting species. Habitat characteristics include:

e Soft substrates for benthic invertebrates;

e Sand bars for haul-outs of marine mammals; and

e No vegetation present.

Strategies for Achieving the Objective Alt.1 | Alt. 2
A. Allow natural processes to dictate availability of open habitat. v v
B. Monitor vegetation and wildlife composition changes over time, and v v
threats to biological integrity such as contamination and invasive species

C. Work with partners to control invasive species with IPM techniques v v
using mechanical, physical, biological, and/or chemical means.

Rationale: The largely unvegetated mud flats and sandbars are generally exposed twice daily
at low tide (Maps 9a and 9b). Large numbers of invertebrates thrive in this habitat. The
amphipod Corophium salmonis is particularly abundant and is an important food of juvenile
salmon (NOAA 1995). Shorebirds forage almost exclusively on the mud and sand flats.
Upwards of 100,000 shorebirds may be present in the estuary during spring migration. Seals
and sea lions haul out on the sandbars to rest. Because this habitat is outside of any flood
protection dikes and subject to natural processes, only limited management actions are
appropriate.

Sanderlings and other shorebirds forage for invertebrates on refuge sand bars and mudflats.
Photo: USFWS
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2.8.4 Goal 4. Protect Upland Forest Characteristic of the Historic Lower
Columbia River for Marbled Murrelets, Bald Eagles, Forest Birds, and a
Diverse Assemblage of Other Native Species

2.8.4.1 Objective for Upland Forest

Throughout the life of the CCP, protect all existing acres of upland coniferous forest
(approximately 89 acres) for migratory landbirds and bald eagles. The forest is characterized
by:

e Large, dominant or co-dominant trees (live and dead) in a heterogeneous stand of
mature or old-growth coniferous forest dominated by western hemlock, and located
near large bodies of water for bald eagle nesting habitat; and

e Relatively open canopies with some habitat discontinuity or edge, or much foliage
height diversity, providing access to trees for potential marbled murrelet nesting.

Strategies for Achieving the Objective Alt.1 | Alt. 2
A. Allow natural processes to dictate vegetative changes. v v
B. Monitor vegetation and wildlife composition changes over time and v v
threats to biological integrity such as contamination and invasive species.

C. Work with partners to control invasive species with IPM techniques v v
using mechanical, physical, biological, and/or chemical means.

Rationale: There are few habitat types on the refuge protected from the daily tidal cycles of
the lower Columbia River. This forest habitat is different than all other refuge habitats in that
it resides outside the estuary boundaries. The forested hillsides provide cover for a variety of
forest-dwelling birds such as the varied thrush, brown creeper, and pileated woodpecker. This
habitat has historically been utilized by bald eagles for nesting, foraging, and perching.

The Emerald Heights Unit is an 89-acre parcel located just south of Tongue Point and Oregon
Highway 30. The unit’s elevations range from 50 feet to 266 feet. The unit is completely
forested, with 120-year-old western hemlock being the dominant species. Sitka spruce are
scattered throughout the stand. The southwest part of the unit contains a small amount of 65-
year-old western hemlock, Sitka spruce, Douglas fir, and western red alder (Maps 9a and 9b).

2.8.4.2 Objective for Riparian Forest

Throughout the life of the CCP, protect all existing acres of riparian forest (approximately 470
acres) for migratory landbirds and bald eagles. This habitat is characterized by:
e Late-succession forest, with a heterogeneous stand of mature or old-growth tree
species, adjacent to water, consisting of mature western hemlock/Sitka spruce/western
red alder forest with some Douglas fir and bigleaf maple.

Strategies for Achieving the Objective Alt. 1 Alt. 2
A. Allow natural processes to dictate vegetative changes. v v
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B. Monitor vegetation and wildlife composition changes over time and 4 4
threats to biological integrity such as contamination and invasive species.

C. Work with partners to control invasive species with IPM techniques v v
using mechanical, physical, biological, and/or chemical means.

Rationale: There are few habitat types on the refuge that are protected from the daily tidal
cycles of the lower Columbia River. The riparian forests provide cover for a variety of forest-
dwelling birds such as the varied thrush, brown creeper, and pileated woodpecker. This
habitat has historically been utilized by bald eagles for nesting, foraging, and perching.

The Tongue Point Unit comprises 79 acres at the northern tip of the point. The vegetation is
mature western hemlock/Sitka spruce/western red alder forest with some Douglas fir and
bigleaf maple. The topography is essentially a hill, with steep to moderate slopes rising from
the water to a crest. The west slope has a steep (95 percent) slope, and there are tall cliffs in
the northwest corner, where an old rock pit and shooting range were once located. The unit is
bordered on the south by the Tongue Point Job Corps Center and a U.S. Coast Guard (USCG)
Navigation Station. Other riparian forest habitats, primarily dominated by black cottonwood,
are located at Lois and Miller Sands islands (292 and 94 acres respectively), and smaller
fragments elsewhere (Maps 9a and 9b).

Riparian forest habitat. Photo: Rebecca Young / USFWS
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2.8.5 Goal 5. Protect Riverine and Estuarine Open Water and Slough Habitats
Characteristic of the Historic Lower Columbia River Estuary

2.8.5.1 Objective for Open Water

Throughout the life of the CCP, the refuge will protect 1,360 acres of open water and slough
habitat in the lower Columbia River—for migrating and rearing salmonids, wintering and
foraging waterfowl, and resting and foraging marine mammals—characterized by:
e Medium to deep water depths (elevations from 3 feet to more than 18 feet below
MLLW); and
e Shallows and flats (elevations between MLLW and 6 feet below MLLW) absent of
vegetation.

Strategies for Achieving the Objective Alt.1 | Alt. 2
A. Allow natural processes to dictate vegetative changes and water depths.
B. Work with other agencies and partners to reduce contaminants.

C. Work with other agencies and partners to preserve and protect open
water habitat for wildlife.

D. Monitor vegetation and wildlife composition changes over time (identify

threats to the biological integrity).

NANRNE
NANANE

<
AN

Rationale: The open water channels and sloughs of the river are home to fish and a variety of
invertebrate animals and aquatic plants. They serve as pathways for adult salmon, shad,
eulachon, lamprey, and steelhead migrating upriver to spawn, and for juveniles moving
downstream to the ocean. White sturgeon forage in the deeper channels and holes. Clams,
mussels, aquatic worms, amphipods, and other small organisms are found on the bottom.
Rooted aquatic plants are scarce in the main channels because of the strong, erosive currents,
but are found in backwaters.

Through an active role in local, state, and Federal partnerships, the refuge would work to
maintain the water quality and ecological integrity of the lower Columbia River estuary to
provide resting and foraging habitat for waterfowl, shorebirds, and marsh and wading birds;
and maintain or enhance migratory fish populations, including endangered salmonids.
Although much of the estuary’s open water habitat is within the designated boundaries of the
refuge, the refuge has limited authority over the activities that occur in these waters. The
USCG has authority over navigable waters in the river, and ODSL controls much, but not all
of the river bottom and tidelands. Also, the Columbia River ship channel, which runs though
much of the refuge, is an integral part of the transportation system in the Pacific Northwest.

The refuge must work with these and other partners such as the Corps (the river maintenance
authority), in order to provide the necessary protection to wildlife in these open water locations
and the adjacent river islands and tidal sloughs. As with other estuary habitats, these areas are
outside of any flood protection dikes and subject to natural processes, therefore, little if any
physical management actions are appropriate for these areas.
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2.8.6 Goal 6. Foster and Strengthen Partnerships to Enhance Estuary
Protection, Wildlife and Habitat Conservation, and Public Understanding and
Appreciation of the Natural Resources in the Lower Columbia River Estuary

2.8.6.1 Objective for Oregon Department of State Lands

Within 5 years of completing the CCP, the refuge will work with ODSL to develop an
agreement covering issues such as land exchanges, acquisitions, public uses, and development
of other specific management agreements on lands and waters within refuge boundaries.

Strategies for Achieving the Objective Alt.1 | Alt. 2
A. Meet with ODSL representatives to discuss management options on ODSL v
lands.

B. Work with ODSL to acquire islands and tidelands within the acquisition v
boundary as the opportunity exists.

C. Draft an interim State Lands management agreement for review. v

Rationale: Not all the islands within the boundaries of the refuge are owned by the Service.
A portion of the islands in the lower river estuary within the Lewis and Clark Refuge’s
boundary are owned and managed by the ODSL. In order to provide the highest level of
protection to wildlife and habitat both on and adjacent to refuge uplands and tidelands, the
Service would work with the ODSL to develop a management agreement to increase habitat
protection for all lands within the boundaries of the refuge. Of particular importance are the
public use activities that occur inside the refuge acquisition boundary. A balanced approach
that puts the needs of wildlife first, but still recognizes the need for wildlife-dependent
recreation along with State mandated laws, will be the focus of this management agreement.

2.8.6.2 Objective for Lower Columbia River Estuary

Throughout the life of the CCP, the refuge will initiate, develop, and continue to strengthen
partnerships with interested groups to protect, maintain, and enhance the natural resources of
the lower Columbia River estuary.

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

A. Maintain a working relationship with the USCG to alert in case of law v v

enforcement incidents in the estuary.

B. Work with partners to identify, monitor, and control invasive species. v v
v

C. Cooperate with National Park Service and others to explore Natural
Heritage Area designation for the lower Columbia River.

D. Work with other organizations to develop outreach and education v
programs on the lower Columbia River estuary.
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Rationale: Refuge jurisdiction is generally limited to areas down to mean high tide within the
boundaries of the Lewis and Clark Refuge. Therefore, partnerships with other Federal and
state agencies, local communities, anglers, watershed associations, conservation groups, and
researchers are essential to improving habitat on the refuge and in adjacent areas of the lower
Columbia River estuary. Resources in the estuary waters include anadromous fish; wintering,
migratory, and breeding waterfowl and waterbirds; seabirds; and marine mammals. There are
many jurisdictions and sometimes competing national interests in the estuary. States have
authority over submerged lands and overlying water in the estuary, while the USCG oversees
law enforcement of navigable waters.

In the report America’s Living Oceans Charting a Course for a Sea of Change (Pew Oceans
Commission 2003), threats to the overall ocean ecosystem are linked to activities on land.
Millions of people live and work on tributaries adjacent to the Columbia River. Threats to the
river and estuary ecosystem include nonpoint source pollution (e.g., oil runoff from streets and
driveways and nitrogen release), point source pollution (e.g., waste from feedlots and
industry), invasive species, aquaculture (e.g., accidental escape of fish, nitrogen, phosphorus
and fecal matter discharge), coastal development, overfishing, bycatch, and climate.

The Pew Commission’s documentation shows that coastal development and associated sprawl
destroys and endangers 20,000 acres of coastal wetlands and estuaries each year that serve as
nurseries for fish, and “paved surfaces have created expressways for oil, grease, and toxic
pollutants into coastal waters.” In addition to raising alarms nationally about the state of our
marine and estuarine waters, the Pew Commission provided a detailed set of recommendations
toward a more sustainable future for coastal ecosystems. Many of the recommendations are
beyond the scope of the Lewis and Clark Refuge; however, the refuge can contribute in several
areas including confronting urban sprawl and controlling invasive species.

2.8.6.3 Objective for Dredge Spoil Islands

Throughout the life of the CCP, coordinate with estuary partners to manage dredge spoil
islands within the refuge acquisition boundary for the benefit of streaked horned larks, other
migratory birds, and benefiting wildlife species.

Strategies for Achieving the Objective Alt. 1 Alt. 2
A. Work with the Corps to develop a plan for sequencing dredge v
material placement, to maintain sparsely vegetated habitat for streaked
horned larks on refuge managed dredge spoils.

B. Where appropriate, work with other agencies to establish vegetation v v
on selected sites for the benefit of wildlife species.
C. Work with partners to control invasive species such as Scotch broom v v

using IPM techniques.
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Rationale: The sandy dredge spoil islands constitute a unique habitat. The vegetation ranges
from none on recent spoil sites to dense growths of shrubs and trees on old sites. Most of
these islands are active disposal sites and the defining vegetative characteristic is a sparse
growth of grasses, forbs, and shrubs. The lack of vegetation and absence of mammalian
predators make the islands an attractive nesting location for colonial waterbirds such as
glaucous-winged and western gulls, Caspian terns, and double-crested cormorants. Canada
geese also nest on the spoil islands. The rare streaked horned lark is fairly common here.

Not all the islands within the boundaries of the refuge are owned by the Service. Many of the
islands in the lower river estuary are owned and managed by the ODSL. Many of the ODSL
lands primarily consist of sand and are used as dredge spoil sites, which are continually being
replenished with sand from dredging on the lower Columbia River. Wildlife values on the
dredge spoil islands are generally very different than in other areas of the estuary. Both short-
and long-term habitat\wildlife objectives are needed for these areas, and the refuge will be
working with other involved agencies to begin a dialogue on the wildlife values for these
areas.

2.8.6.4 Objective for Pest Management

Develop partnerships to support the achievement of refuge habitat objectives regarding
invasive species control (Objectives 2.8.1.1, 2.8.1.2, 2.8.1.3, 2.8.2.1, 2.8.3.1, 2.8.4.1, and
2.8.4.2), and where possible eradication, of invasive plant and animal species using IPM
strategies. The tolerable threshold for treatment of established invasive plants is 10 percent
cover; however, the threshold for treatment of new invasive species is presence.

Strategies for Achieving the Objective Alt.1 | Alt. 2
A. Work with the states to monitor and control invasive species with IPM v v
techniques using mechanical, biological, and/or chemical means.

B. Share training opportunities and information with members of the public, v
other groups, and other agencies.

C. Share equipment and resources for collaborative projects with other v
agencies, groups, and landowners.

D. Identify high-priority areas for intensive control and monitoring. v v
E. Control invasive animal species such as nutria and the New Zealand mud v v
snail using all appropriate methods.

F. Focus on prevention by communicating with landowners, recreational v
users of the estuary, and members of the general public.

Rationale: Expansion of invasive plants (including noxious weeds) in the estuary continues to
be one of the more serious issues affecting the refuge. Being at the lower end of the entire
Columbia River system presents challenges as seeds and other plant debris are funneled down
through the lower river islands, where they tend to become established. Because of the
immense area included within the refuge boundary—more than 30,000 acres—much of the
initial work would likely involve monitoring of invasive species to determine extent of
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infestation and control needs. Coordination with a variety of other groups and agencies would
be required to make an impact, and funding would need to be secured before any wide scale
control efforts can begin in such a dynamic ecosystem. Targeted efforts with minimal funding
and staffing may be successful in smaller areas where the weeds are just beginning to take

hold.

Aerial photo of some of the Julia Butler Hansen Refuge (foreground) and Lewis and Clark Refuge (islands across

the river). Photo: Rebecca Young / USFWS
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2.8.7 Goal 7. Gather Scientific Information (Inventories, Monitoring,
Research, and Studies) in Support of Adaptive Management Decisions on the
Refuge under Goals 1-6

2.8.7.1 Objective for Scientific Information

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

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

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

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

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

Throughout the life of the CCP, conduct research, monitoring, and inventory of wildlife and
habitats, to provide information for management decision making.

Strategies for Achieving the Objective Alt.1 | Alt. 2
A. Monitor species composition and distribution, and the timing of refuge v v
use by migratory birds, including a mid-winter waterfowl survey, a bald

eagle survey, and a dusky Canada goose survey.

B. Work with graduate school programs and others (e.g., appropriate v
agencies and groups) to conduct research and monitoring studies.

C. Monitor the species composition, distribution, and life history attributes v
of fishery resources.

D. Maintain a full-time refuge biologist to ensure biological information is v v
obtained for management actions and regional/national data needs.

E. Conduct wilderness study. v
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Rationale: Monitoring and research are essential to assessing the progress we have made
toward achieving habitat and population management goals and objectives. Wildlife
population and habitat management practices must be monitored to evaluate their
effectiveness. Refuges must collect site specific information and conduct defensible research
to design and implement management practices. The refuge spans nearly the entire width of
the Columbia River estuary. For threatened/endangered salmonids, eight evolutionarily
significant units (ESUs) of Pacific salmon and five distinct population segments (DPSs) of
steelhead occur within refuge waters; however, very little is known about the interactions
between these fish and refuge habitat. Additional research is needed on salmonid use of refuge
habitats, and potential impacts of invasive plant and animal species at the refuge.

A wilderness study will be conducted to identify which islands, if any, contain the necessary
wilderness elements such as primeval character, solitude, and special features of value (e.g.,
ecological, geological, or other features of scientific, educational, scenic, or historical value).
The findings of the study determine whether or not the study areas merit recommendation for
inclusion in the Wilderness System. The study will be completed by 2015. The wilderness
inventory was conducted as part of this CCP process (Appendix E).

A biologist using radio telemetry
to track and monitor Columbian
white-tailed deer.

Photo: USFWS
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2.8.8 Goal 8. Provide a Variety of Quality, Wildlife-dependent Recreational
Opportunities Focusing on Lewis and Clark Refuge’s Unique Solitude and
Abundant Wildlife Resources While Minimizing Negative Impacts on Wildlife

2.8.8.1 Objective for Hunting

Throughout the life of the CCP, maintain opportunities for quality waterfowl and snipe
hunting and maintain current waterfow! sanctuary area.

Strategies for Achieving the Objective Alt.
A. Improve signage. v
B. Update maps and hunting brochures for the public. v
C. Increase law enforcement to ensure quality hunting experiences for v
hunters.
D. Work with the State on law enforcement issues and regulation v v
publications.

Rationale: Waterfowl hunting is a traditional use of the refuge and surrounding area in both
Washington and Oregon (Map 10). This compatible, wildlife-dependent public use provides
waterfowl hunters and others an opportunity to find solitude on the waters and shorelines of
refuge islands. Access is by boat only in a remote area of the lower Columbia River, which
generally limits the number of hunters on the refuge. Hunters on refuge islands are generally
contained to shorelines, and the interiors are largely inaccessible due to the islands’ dense
vegetation. A waterfowl sanctuary encompassing 1,760 acres is closed to hunting, in
accordance with the Duck Stamp Act.

2.8.8.2 Objective for Fishing

Throughout the life of the CCP, anglers will be provided with the opportunity to enjoy fishing
experiences unique to the lower Columbia River estuary and associated waterways.

Strategies for Achieving the Objective Alt.1 | Alt. 2
A. Improve signage.

B. Update maps and fishing brochures for the public.

C. Increase law enforcement to ensure quality, public fishing experiences.
D. Work with state agencies on law enforcement issues including publishing

regulations.

ANIRNINENE
AN

Rationale: Anglers enjoy fishing in refuge waters, including channels, sloughs, and open
waters. This activity would remain along the perimeter of the islands of Lewis and Clark
Refuge. Most of the fishing occurs from boats in the State’s navigable waterways and is a
traditional outdoor activity. Boat access is provided by off-refuge boat ramps identified on
Map 10. Fish resources include salmon, steelhead, and sturgeon.
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The back sides of map pages are blank to facilitate map readability.
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2.8.8.3 Objective for Education and Interpretation

Throughout the life of the CCP, refuge staff and volunteers will work with other agencies and
organizations to develop, conduct, or host environmental education and interpretation
programs that focus on the unique qualities of the lower Columbia River estuary.

Strategies for Achieving the Objective Alt.1 | Alt. 2
A. Refuge staff members and volunteers will provide refuge information at v
one or more community festivals or events each year.

B. Work with area schools and volunteers to develop refuge awareness. v v
C. Maintain and develop partnerships with other organizations such as v v

school districts, LCREP, volunteers, and others to conduct and develop
education programs.

D. Work with nearby landowners to develop campsites for use by refuge v
visitors and others.

Rationale: Because the Lewis and Clark Refuge largely consists of islands located in the
Columbia River, hosting environmental and interpretive programs on the refuge is impractical.
Large groups would displace wildlife from the refuge’s relatively small land area and shallow
water feeding grounds. By partnering with other organizations, the refuge can still educate the
public about topics of concern such as endangered species, water quality, and refuge goals.

2.8.8.4 Objective for Wildlife Observation and Photography

Throughout the life of the CCP, the public will continue to have a unique opportunity to
photograph and observe wildlife in the pristine, natural setting of the refuge.

Strategies for Achieving the Objective Alt.1 | Alt.2
A. Work with other groups to develop safe, educational water trails that v
minimize disturbance to wildlife.

B. Work with partners to produce a map of water trails for refuge visitors. v
C. Eliminate illegal camping on refuge lands to protect wildlife. v v
D. Work with nearby landowners to develop campsites for use by refuge v
visitors and others.

Rationale: Most wildlife observation and photography occurs in combination with various
forms of boating activities on the Columbia River and within the estuary, including kayaking
and canoeing. The Lower Columbia River Estuary Partnership has developed a Columbia
River Trails System for boaters, primarily kayakers and canoeists. Partnering with the boating
community, providing important refuge information, identifying points of interest, and
locating trails away from sensitive habitats and wildlife needing protection (closed zones,
nesting areas) are needed to help protect refuge resources. Developing partnerships is needed
to identify and locate camping areas off of refuge property for boating visitors.
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2.9 Julia Butler Hansen Refuge for the Columbian White-tailed
Deer Goals, Objectives, and Strategies

Prior to European settlement of the area in the late nineteenth century and the construction
of dikes to prevent tidal flooding in the early twentieth century, all refuge lands were
subject to routine and natural tidal inundation. Refuge habitats were historically a mix of
tidal forested swamp, tidal emergent marsh, and tidal channels. The construction of dikes
around much of the areas that now compose the refuge’s Mainland and Tenasillahe Island
units drastically changed the habitat types where tidal swamps and marsh were displaced by
riparian woodlots and agricultural lands. Other refuge units, however, including Price,
Hunting, and Wallace islands, remain in a relatively natural state, except that Columbia
Basin dams have altered the water flow regime in the river. Crims Island is unique because
tidal flow has been re-established to a large portion of the island.

2.9.1 Goal 1. Provide Short-Grass Fields for the Benefit of Columbian White-
tailed Deer, Dusky Canada Geese, and Other Grassland Dependent Wildlife

Goals 1, 2, and 3 pertain to Julia Butler Hansen Refuge’s lands enclosed within dikes with little
or no tidal inundation.

2.9.1.1 Objective for Short-grass Fields

Throughout the life of the CCP, maintain between 680 acres and 790 acres split between the
Mainland and Tenasillahe Island units as short-grass fields protected from riverine
fluctuations. Because actively growing grasses will provide quality foraging habitat for CWT
deer, dusky Canada geese, and other grassland wildlife, these short-grass fields will be
characterized by:

e An average height of 4-6 inches during the winter (Dec-Feb);

e Afield size larger than 50 acres within approximately 820-feet of riparian forest

habitat (Goal 2) to allow maximum use by CWT deer;

e A composition of 20-40 percent clover, birdsfoot trefoil, and native forbs;
e A composition of 20 percent orchard grass;
e A composition of 20 percent timothy and ryegrass; and
e A maximum composition of 30-40 percent unpalatable/invasive plant species
including reed canarygrass, thistle, tussock, and tall fescue.
Alternatives Alt. 1 Alt. 2 Alt. 3

Acres Managed to Achieve Objectives by Alternative 140-680 | 680-790 | 140-680
Strategies for Achieving the Objective
A. Mow fields (when not grazing livestock) to a height of v v v
4-6 inches at least twice per year, once in July and once in
mid-September to mid-October. An early mowing in May
is desirable if fields are dry enough.

B. Graze livestock in fenced pastures from mid-April to v v v
early October. Use rotational grazing so that livestock are
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moved periodically from one pasture to another to
maintain a vegetation height of 4-6 inches.

C. Manage short-grass fields by haying during the v v v
summer months.

D. Plow, disk, reseed, and fertilize fields that have a cover v v v
of unpalatable/invasive plant species greater than 50

percent.

E. Control invasive or undesirable plant species with IPM v v v

techniques using mechanical, physical, biological, and/or
chemical means.

F. Maintain the integrity of the refuge’s managed habitats v v v
by maintaining the dikes on the Tenasillahe Island and
Mainland units.

Rationale: Immature (palatable), nutritious grasses are an important food source for CWT
deer on the refuge’s Mainland and Tenasillahe Island units. A food habits study conducted by
the refuge found that grasses made up more than 50 percent of the CWT deer’s diet during the
winter months (A. Clark, unpublished data). Suring and VVohs (1979) and Gavin et al. (1984)
also noted high use of grasses by CWT deer. Creeping buttercup and white clover (forbs
heavily utilized by foraging deer) thrive in short-grass fields. Canada geese (including dusky
and cackling geese) utilize the refuge and forage exclusively in short-grass fields and marshes.
Raptors such as red-tailed hawks, northern harriers, American kestrels, and various species of
owls utilize the short-grass fields as foraging grounds.

It is important to maintain the grass in a short, immature growth form by repeated mowing or
livestock grazing during the growing season prior to arrival of migrating waterfowl. Once
grass matures, it becomes coarse and much less digestible, and it has less protein (Blair et al.
1977). Deer on the refuges prefer grazed fields over mowed fields for winter forage (Gavin et
al. 1984). Managed short-grass fields and other habitats for the CWT deer on the Tenasillahe
Island and Mainland units (Map 11) require protection from inundation by the daily tidal
cycles of the Columbia River; therefore, maintaining the integrity of the dikes is necessary for
protecting CWT deer.
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2.9.2. Goal 2. Restore and Maintain Riparian Forests with Diverse Age and
Structural Features Characteristic of the Historic Lower Columbia River

Goals 1, 2, and 3 pertain to Julia Butler Hansen Refuge’s lands enclosed within dikes with little
or no tidal inundation.

2.9.2.1 Objective for Early Successional Riparian Forest

Throughout the life of the CCP, establish a minimum of 210 acres or more of early
successional riparian forest on the Mainland Unit and 70 acres on the Tenasillahe Island Unit;
maintain 120 acres of the Crims Island Unit for the benefit of CWT deer, migratory landbirds
and resident birds, native reptiles and amphibians, and other riparian dependent wildlife.
Establish an additional 100 acres under Alternative 2 on the Mainland Unit. Early
successional riparian forest is characterized as follows:

e Predominantly composed of native shrubs and small trees less than 30 feet tall,
including red-osier dogwood, salmonberry, Pacific nine-bark, willows, Sitka spruce,
red cedar, red alder, and black cottonwood;

o Relatively few trees taller than 30 feet; and

e Trees are shallowly rooted in the refuge’s wet soils so wind damage and natural tree
diseases will continually create openings that stimulate understory vegetation for
CWT deer, migratory landbirds, and small mammals.

Alternatives Alt.1 | Alt. 2 | Alt. 3
Acres Managed to Achieve Objectives by Alternative 400 500 400
Strategies for Achieving the Objective

A. Plant tree and shrub seedlings in selected areas. Fence the planted | v v v

seedlings to exclude deer and elk when seedlings are small and
fencing is reasonably cost efficient. Remove fencing when most
seedlings are taller than 10 feet (usually after the third growing
season).

B. Maintain newly established riparian forest on Crims Island. v v v
C. Evaluate disking grassy areas as a tool to encourage natural v v v
seeding of trees and shrubs.

D. Use tree protectors on seedlings to prevent damage from meadow v v v
voles.

E. Control invasive or undesirable plant species with IPM techniques v v v
using mechanical, physical, biological and/or chemical means.

F. Control beaver and other wildlife damage when necessary using v v v
fencing, trapping, and where appropriate, lethal control.

G. Establish riparian forest along slough banks to lower water v v v
temperatures (by shading and lower soil temperatures) and reduce

erosion.
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Map 11. Existing Vegetation — Julia Butler Hansen Refuge for the Columbian White-tailed Deer
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Rationale: Riparian forest provides both cover and browse (leaves and stems of woody
plants) for CWT deer. The deer seldom stray far from cover, and trees and shrubs are
preferred for cover over tall grasses and forbs (Suring and VVohs 1979). Forest understory
shrubs are a major source of browse, which constitutes 20-30 percent of the deer’s diet during
winter and spring (A. Clark, unpublished data). Palatable browse plants such as red-osier
dogwood and Pacific ninebark are among the deer’s most preferred food items during winter
(Dublin 1980). Early successional riparian forest is characterized by an abundance of shrubs
that provide browse. The forest floor also provides palatable grasses and forbs for CWT deer.
The shrubby, early successional forest is habitat for migratory landbirds, including yellow
warblers and rufous hummingbirds. Red-legged frogs frequent all stages of forest succession.

Early successional forest is a transitional stage. These stands will grow over time into mid-
successional and finally late-successional (mature) stages. This is a desirable progression, and
the refuge does not intend to hold back succession by cutting larger trees. Rather, new stands
will be created in existing fields largely dominated by reed canarygrass until the goal of 50
percent forest cover is attained. Trees are shallowly rooted in the refuge’s wet soils, so wind
damage and natural tree diseases will continually create openings that stimulate understory
vegetation and achieve a desirable forest structure for priority wildlife species. Note: the 50
percent figure when achieved will involve a total of approximately 920 acres of planted early
successional riparian forests plus 92 acres of mid-successional forests and 875 acres of late-
successional forests for both the Mainland and Tenasillahe Island units (Map 11).

2.9.2.2 Objective for Mid-successional Riparian Forest

Throughout the life of the CCP, enhance and maintain 70 acres on the Mainland Unit and 22
acres on the Tenasillahe Island Unit of existing mid-successional riparian forest for the benefit
of the CWT deer and other riparian dependent wildlife. Mid-successional riparian forest is
characterized by:
e A canopy cover of less than 70 percent;
e A canopy and subcanopy composed of native species, including Sitka spruce, black
cottonwood, red alder, and red cedar; and
e Asshrub layer of native species, including red-osier dogwood, salmonberry, ninebark,
trailing blackberry, and willows.

Strategies for Achieving the Objective Alt.1 | Alt. 2 | Alt. 3
A. As specified in the refuge’s elk management plan, maintainanelk | v v v
herd of 20 elk or less, to prevent over browsing of understory shrubs.

B. Control invasive or undesirable plant species with IPM techniques | ¥ v v
using mechanical, physical, biological, and/or chemical means.

C. Consider selective thinning of planted stands if canopy cover is v

greater than 70 percent, to allow light penetration to stimulate growth
of understory shrubs and herbaceous species.

D. Use fencing to protect forested areas from livestock grazing in v v v
short-grass fields.
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Rationale: During the life of the CCP, the existing 92 acres of planted early successional
riparian forest (Map 11) will naturally transition into mid-successional forest. This forest
habitat will benefit CWT deer during the winter by providing thermal and hiding cover. The
early successional stands are usually planted thickly to compensate for expected losses to deer,
elk, meadow voles, and grass competition. It may be necessary to selectively thin stands with
high tree survival to achieve a multi-layered, varied mid-successional forest, to benefit native
wildlife species such as Cooper’s hawk, red-eyed vireo, band-tailed pigeon, Swainson’s
thrush, yellow warbler, and red-legged frog.

2.9.2.3 Objective for Late-successional Riparian Forest

Throughout the life of the CCP, enhance and maintain 445 acres on the Mainland Unit and 430
acres on Tenasillahe Island Unit as late-successional riparian forest characterized by:
e A canopy cover of more than 50 percent mature trees, including native species such as
Sitka spruce, black cottonwood, red alder, and red cedar; and
e A cover of more than 50 percent shrubs, including native species such as salmonberry,
red-osier dogwood, willows, and Pacific ninebark (along slough edges).

Strategies for Achieving the Objective Alt.1 | Alt.2 | Alt. 3
A. As specified in the refuge’s elk management plan, maintain elk v v v
herd at 20 elk or less to prevent over browsing.

B. Control invasive or undesirable plant species with IPM techniques | v v v
using mechanical, physical, biological and/or chemical means.

C. Use fencing to exclude livestock grazing in short-grass fields from | v v v
forested areas.

D. If a stand is dominated by one or two tree species (e.g., red alder v

and black cottonwood), under-plant Sitka spruce and red cedar in

openings to enhance forest diversity.

Rationale: The existing 875 acres of remnant forest on the diked portions of the Mainland
and Tenasillahe Island units (Map 11) will be managed as late-successional riparian forest.
For much of this acreage, management will be limited to habitat protection and invasive
species control. Wind throw and natural disease losses will periodically topple some larger
trees and create openings where shrubs and tree seedlings can thrive, and naturally create a
multi-layered, structurally diverse forest. The old-growth forest will be dominated by Sitka
spruce with some red cedar and scattered red alder and black cottonwood. The late-
successional forest provides most of the wildlife benefits of early and mid-successional forest
because of the abundant understory in the openings and around the edges. In addition, the late-
successional forest contains large snags that benefit species such as Vaux’s swift and purple
martin. The older trees contain cavities for cavity-nesting birds such as the wood duck.
Because this late-successional forest type is under represented in the lower Columbia River, it
is important for biological integrity, diversity, and environmental health. Natural processes
will drive the structure, composition, and function of this habitat type. Active management
will sustain or mimic natural processes in late-successional riparian forest.
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2.9.3 Goal 3. Restore and Maintain Nontidal Wetlands and Sloughs as a
Mosaic with Other Refuge Habitat Types, Especially Riparian Forest and
Short-Grass Fields

Goals 1, 2, and 3 pertain to Julia Butler Hansen Refuge’s lands enclosed within dikes with little
or no tidal inundation.

Throughout the life of the CCP, restore and maintain 125 acres (105 acres existing; 20 acres to
be restored) on the Mainland Unit and 45 acres (25 acres existing; 20 acres to be restored) on
Tenasillahe Island Unit as nontidal marshes (palustrine emergent wetlands) for the benefit of
CWT deer, waterfowl, other waterbirds, and amphibians. These nontidal wetlands will have
the following attributes:

e Less than 30 acres;

e Cover of more than 40 percent desirable native wetland plants (such as smartweeds)
and emergent vegetation (e.g., bulrushes, wapato, cattail) in the fall.

e Invasive plant species such as purple loosestrife will be maintained at less than 5
percent cover in the wetlands; invasive plant species such as reed canarygrass and
common rush will be maintained at less than 40 percent plant species composition;
and

e Seasonally (approximately October through June) flooded to a depth of 4 to 18 inches.

Alternatives Alt. 1| Alt.2 | Alt.3
Acres Managed to Achieve Objectives by Alternative 130 | 130-170 | 130
Strategies for Achieving the Objective
A. Manage water levels at desired depths by installing water v v v
control structures.
B. Excavate and contour wetland basins to ensure water depth and v
habitat heterogeneity as well as manage invasive species.
C. Disk wetlands to promote germination of native aquatic and v v
desirable forage species for waterfowl.
D. Control invasive or undesirable plant species with IPM v v v
techniques using mechanical, physical, biological and/or chemical
means.

E. Place large woody debris in wetlands to provide habitat for v v
amphibians.
F. Control non-native nutria population to enhance the growth of v v
desirable wetland plants, when necessary.

Rationale: Seasonal nontidal wetlands occur naturally in low areas of the Mainland and
Tenasillahe Island units (Map 11). Without active management, these areas are dominated by
invasive plants such as reed canarygrass and common rush (tussock). Recontouring wetlands
to increase depth and installing water control structures will greatly enhance the wildlife
values of these wetlands. Desirable wetland plant species such as spike rush, bulrush,
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smartweed, and bur-reed become established and provide forage for waterfowl. The managed
wetlands hold water longer into the summer, providing breeding habitat for native amphibians
such as red-legged frogs, Pacific chorus (tree) frogs, and long-toed salamanders. Periodic
draining in summer (after the amphibian larvae have metamorphosed) promotes a flush of new
vegetative growth that provides forage for CWT deer when most other forages are at their
lowest nutritive value. Disking mimics the natural disturbance process of scouring associated
with flood events. Draining wetlands also permits mechanical control of invasive plants.

2.9.3.2 Objective for Sloughs

Throughout the life of the CCP, maintain and protect the existing 143 acres of sloughs
(riverine unconsolidated bed habitats) for the benefit of juvenile salmonids and other native
fish, waterfowl, bald eagles, other native wildlife, and native aquatic species. Sloughs also
will minimize potential flooding impacts to CWT deer. The sloughs will be characterized by:
e Tidal exchange (with respect to magnitude, frequency, duration, and hydraulics
conducive to juvenile fish passage) without flooding CWT deer habitat;
e Maximum mean daily water temperature lower than 65 degrees Fahrenheit (°F) during
primary period of juvenile salmon migration;
e Native aquatic vegetation (e.g., sago pondweed) and invertebrates (e.g., chironomids
and gammarid amphipods);
e Relatively low abundance of nutria;
e Relatively low abundance of carp;
e Cover of less than 30 percent invasive plants including purple loosestrife and milfoils;
and
e Native riparian vegetation (woody and nonwoody) on banks.

Strategies for Achieving the Objective Alt.1 | Alt.2 | Alt. 3
A. Install new and maintain currently existing tidegates designed v v v
to improve tidal exchange and fish passage on sloughs that are
enclosed by dikes on the Mainland and Tenasillahe Island units.

B. Monitor for the presence of invasive species such as purple v v v
loosestrife, carp, nutria, and milfoils.

C. Work with partners to monitor and control invasive species v v v
such purple loosestrife, nutria, and milfoils.

D. Plant native woody and nonwoody riparian vegetation adjacent v v
to sloughs as a source for woody debris in sloughs.

E. Recontour Risk Creek to provide more natural meanders and v v
channel form between State Highway 4 and Brooks Slough.

F. Study the potential for rerouting Nelson Creek back to its v v

historical channel through the southeast portion of the Mainland
Unit to restore salmon habitat.
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Rationale: Sloughs on the diked areas of the refuge (Map 11) are largely cut off from the
Columbia River. Some, but not all of the sloughs have tidegates that permit a one-way
passage of water from inside the refuge to the Columbia River. The existing tidegates impede
fish passage and are an impediment to quickly removing water from the interior of the refuge.
Compared to the river channel, current velocities in the sloughs are low and aquatic vegetation
and invertebrate organisms are abundant. There is potential, therefore, to provide off-channel
rearing habitat for juvenile salmonids, by replacing the existing tidegates with tidegates that
allow water movement to and from the Columbia River, that open wider, and that stay open
longer. Increasing the exchange of water with the Columbia River would also be expected to
improve water quality and reduce water temperatures in the sloughs. Increasing the number of
tidegates will help expel water from the refuge during high water events for better CWT deer
habitat. The invasive parrotfeather milfoil is the dominant vegetation in the sloughs and warm
water species of fish such as largemouth bass and yellow perch are abundant. Control of these
invasive species may further improve habitat for juvenile salmonids. Installing additional
tidegates and modifying existing tides would be expected to not only improve aquatic habitats
for juvenile salmonids but also minimize potential flooding of CWT deer habitat.

Sloughs benefit salmon and other fish and minimize flooding impacts. Photo: USFWS
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2.9.4 Goal 4. Maintain and Protect Tidally Influenced Freshwater Wetlands
and Swamp Habitats Characteristic of the Historic Lower Columbia River

Goals 4 and 5 pertain to lands not enclosed within dikes subject to frequent tidal inundation, and
all refuge lands and waters.

2.9.4.1 Objective for Scrub-Shrub Swamp

Throughout the life of the CCP, protect 847 acres of tidally influenced palustrine scrub-shrub
swamp for the benefit of CWT deer, willow flycatchers, red-legged frogs, fish, and other
native, wetland-dependent wildlife. Tidally influenced palustrine scrub-shrub swamp is
characterized by:
e Native shrubs are dominant vegetation, including Sitka willow, Pacific willow, red-
osier dogwood, salmonberry, Pacific ninebark, and hardhack; and
e Scattered large native trees taller than 13 feet are present, including Sitka spruce, black
cottonwood, and willows.

Strategies for Achieving the Objective Alt.1 | Alt.2 | Alt. 3
A. Protect and promote natural processes to maintain the scrub-shrub | v v v
habitat.

B. Control invasive or undesirable plant species with IPM techniques | v v v
using mechanical, physical, biological and/or chemical means.

C. Monitor for protection of natural resources. v v v

Rationale: The hydrology of the lower Columbia River and its estuary are related to daily
tidal fluctuations. As it nears the ocean, the slowing current deposits the river’s silt load to
form low, marshy islands, and sandbars. Islands near the lower end of the refuge tend to have
more of a willow shrub component, and because of their relatively low topography are more
susceptible to tidal fluctuations than some up the upriver islands. Because these areas are
outside of any flood protection dikes and subject to natural processes, little if any physical
management actions are appropriate for these areas.

Scrub-shrub swamp is a climax vegetative community in parts of the lower estuary (Map 11).
The refuge will protect the existing acreage and control invasive species such as Japanese
knotweed. Scrub-shrub constitutes a valuable browse resource for CWT deer. It also provides
habitat for shrub-dependent migratory landbirds such as the little willow flycatcher and the
yellow warbler. Waterfowl forage in the scrub-shrub at higher tide levels. Native amphibians
such as red-legged frogs also utilize this habitat. Of the principal habitats of the Columbia
River estuary, tidal swamps have been the most heavily impacted by human activities such as
diking and drainage. The overall acreage of the swamp habitats in the lower Columbia River
has been reduced by approximately 77 percent since 1870 (Thomas 1983).
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2.9.4.2 Objective for Sitka Spruce Swamp

Throughout the life of the CCP, protect existing acreages of tidal Sitka Spruce Swamp habitat
(approximately 353 acres) (palustrine evergreen forested wetland) for the benefit of CWT
deer, bald eagles, red crossbills, fish, and other native wildlife. This late-succession forest
habitat type is characterized by:
e Mature, native trees that are predominantly Sitka spruce, black cottonwood, red alder,
willow and western red cedar; and
e More than seven mature spruce trees (larger than 32 inches diameter breast height
[dbh]) per acre.

Strategies for Achieving the Objective Alt.1 | Alt. 2 | Alt. 3
A. Protect and promote natural processes to drive vegetative changes. v v v
B. Control invasive or undesirable plant species with IPM using v v v
mechanical, physical, biological, and/or chemical means.

Rationale: The hydrology of the lower Columbia River and its estuary are related to the daily
rising and falling of the tides. As it nears the ocean, the slowing current deposits the river’s
silt load to form low, marshy islands and sandbars.

Sitka spruce swamp is a diverse and rich wildlife habitat. The large spruce trees are often
spaced far enough apart to permit the growth of a dense understory of shrubs, particularly
Sitka willow and red-osier dogwood. Fingers of tidal emergent marsh and areas of pure scrub-
shrub are intermixed with the spruce swamp (Map 11). The trunks and root masses of long-
fallen trees form hummocks, where terrestrial mammals such as CWT deer can escape tidal
flooding. The spruce cones provide a source of seeds for red crosshills; the branches provide a
nesting platform for great blue herons, bald eagles, and other birds.

Sitka spruce swamps have been heavily impacted by land diking and clearing. Of the original
14,000 acres found in the estuary, only 2,200 acres remain (Christy and Putara 1992).
Preservation of this habitat is a high priority for the refuge. Natural processes are expected to
maintain the spruce swamps. Active management will be limited to invasive species control
and habitat and wildlife monitoring.

2.9.4.3 Objective for Cottonwood/Willow Swamp

Throughout the life of the CCP, maintain and protect 611 acres of mid- to late-successional
tidal cottonwood/willow swamp (palustrine deciduous forested wetland) for the benefit of
CWT deer, red-legged frogs, bald eagles, Swainson’s thrush, fish, and other swamp-dependent
wildlife. Mid- to late-succession tidal cottonwood/willow swamp is characterized by:
e A canopy cover of more than 50 percent mature trees, including black cottonwood,
tree willows, and Oregon ash; and
e A cover of more than 30 percent native shrubs, including red-osier dogwood,
salmonberry, trailing blackberry, and shrub willows.
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Strategies for Achieving the Objective Alt.1 | Alt.2 | Alt. 3
A. Protect and promote natural processes to drive vegetative changes. | ¥ v v
B. Control invasive or undesirable plant species with IPM techniques | v v v
using mechanical, physical, biological, and/or chemical means.

Rationale: The hydrology of the lower Columbia River and its estuary are related to the daily
rising and falling of the tides. As it nears the ocean, the slowing current deposits the river's silt
load to form low, marshy islands and sandbars. Islands with this vegetative type are similar in
topography to Sitka Spruce swamp habitat, but tend to be located farther upriver. Although
this habitat has a more significant cottonwood tree component than the Sitka spruce swamp, it
is still affected by tidal fluctuations.

The cottonwood/willow forested swamps are the principal habitat type on Crims Island,
Wallace Island, and south Hunting Island (Map 11). They provide forage and cover for CWT
deer. This habitat occupied much of the deer’s original range along the lower Columbia River
until the advent of dikes and agriculture in the late nineteenth and early twentieth centuries.
Of the principal habitats of the Columbia River estuary, tidal swamps have been the most
heavily impacted by human activities such as diking and drainage. The extent of the swamps
has been reduced by approximately 77 percent since 1870 (Thomas 1983).

Oregon ash is a major component of the swamps on Crims Island. In addition providing
important habitat to the deer, these swamps are important habitat for a wide variety of forest
wildlife including the focal species Swainson’s thrush, red-legged frog, and bald eagle
(nesting). Natural processes are expected to maintain the cottonwood/willow swamps. Active
management will be limited to invasive species control and habitat/wildlife monitoring.

2.9.4.4 Objective for Emergent Tidal Marsh

Throughout the life of the CCP, all existing acres of emergent tidal marsh (approximately 300
acres) will be protected to benefit migratory waterfowl, salmonids, bald eagles, and a variety
of other species. Characteristics of this habitat include:
e Elevations between MLLW and slightly above MHHW, dominated by native
herbaceous emergent vegetation, and often includes tidal channels;
e Water depth ranging from 0- to 3-feet deep depending on river and tide levels;
¢ Native emergent and submergent plants, including soft-stem bulrush, Lyngby’s sedge,
smartweeds, wapato, sedges, and rushes.

Strategies for Achieving the Objective Alt.1 | Alt.2 | Alt. 3
A. Protect and promote natural processes to drive vegetative changes v v v
and water depths.

B. Control invasive or undesirable plant species with IPM techniques | ¥ v v
using mechanical, physical, biological, and/or chemical means.
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Rationale: The tidal marshes on the refuge (Map 11) provide an extremely diverse habitat for
a wide variety of species including waterfowl, fish, seals, and terns. These marshes are a
major source of nutrients for aquatic life, including juvenile salmonids, in the estuary. They
also provide forage for waterfowl and hunting grounds for bald eagles, northern harriers,
peregrine falcons, and other raptors. CWT deer graze on marsh plants. Tidal marsh occurs
primarily on Hunting, Wallace, and Crims islands, although there are some small areas of
marsh fringing the outside of the dikes on the Tenasillahe Island and Mainland units. The
management strategies used in this unique ecosystem are focused on protection of this special
habitat. Because this habitat is outside of any flood protection dikes and subject to natural
processes, little if any physical management actions are appropriate for these areas.

2.9.4.5 Objective for Open Water and Tidal Slough

Throughout the life of the CCP, the refuge will protect 105 acres of open water and tidal
slough habitat in the lower Columbia River for migrating and rearing salmonids, wintering and
foraging waterfowl, and resting and foraging marine mammals. Open water habitats are
characterized by the following:
e Medium to deep water depths (at elevations from 3 feet to more than 18 feet below
MLLW); and
e Shallows and flats (elevations between MLLW and approximately 6 feet below
MLLW) and largely absent of vegetation.

Strategies for Achieving the Objective Alt.1 | Alt. 2 | Alt.3
A. Protect and promote natural processes to dictate vegetative changes v v v
and water depths.

B. Work with other agencies and partners to identify off-refuge v v v
sources of contaminants and to reduce impacts when possible.

C. Work with other agencies and partners to preserve open water v v
habitat for wildlife.

Rationale: The open water channels of the river (Map 11) are home to fish and a variety of
invertebrate animals and aquatic plants. They serve as pathways for adult salmon, American
shad (an introduced species), eulachon, Pacific lamprey, and steelhead migrating upriver to
spawn, and for juveniles migrating downstream to the ocean. White sturgeon forage in the
deeper channels and holes. Clams, mussels, aquatic worms, amphipods, and other small
organisms are found on the bottom. Rooted aquatic plants are scarce in the main channels
because of the strong, erosive currents, but are found in backwaters.

Through an active role in local, State, and Federal partnerships, the refuge will work to
maintain and improve the overall water quality and ecological integrity of the lower Columbia
River estuary. High-quality open water habitat in the estuary is important for resting and
foraging waterfowl, shorebirds, marsh birds, wading birds, migratory fish populations,
including threatened and endangered salmonids. The USCG has authority over the navigable
waters in the river, and the ODSL controls much, but not all of the river bottom and tidelands.
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The refuge works with these and other partners, such as the Corps, in order to protect wildlife
in open water locations and in adjacent river islands and tidal sloughs. As with other estuary
habitats, these areas are outside of any flood protection dikes and subject to natural processes,
therefore, little if any physical management actions are appropriate for these areas.

2.9.5 Goal 5. Maintain a Healthy, Sustainable Population of Endangered
Columbian White-tailed Deer to Promote the Recovery of this Species

Goals 4 and 5 pertain to lands not enclosed within dikes subject to frequent tidal inundation, and
all refuge lands and waters.

2.9.5.1 Objective for Columbian White-tailed Deer Recovery

Throughout the life of the CCP, contribute to the recovery of the CWT deer by maintaining a
minimum total population greater than or equal to 330 CWT deer on the refuge, with
approximately 125 CWT deer on the Mainland Unit, 125 CWT deer on the Tenasillahe Island
Unit, and 80 CWT deer divided among the other refuge units.

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

A. Manage a mosaic of habitats (see objectives for Goals 1, 2, 3, v v v

and 4) to meet the life history requirements of CWT deer.

B. Utilize a permit hunt and exclusionary fencing to manage v v v

competing wildlife, particularly Roosevelt elk, as identified in

the elk management plan.

C. Remove coyotes when necessary. See description of control v v v

actions in Section 2.6.2. Jan1- | Jan1- | Jan1-
Apr 15 | Dec 31 | Aug 31

D. Remove (by lethal or nonlethal means) mountain lions and v v

bears when present on the refuge, in coordination with states.

E. Monitor CWT deer population size and fawn mortality factors v v v

on refuge management units.

F. Limit disturbance by humans and pets. v v v

G. Maintain integrity of refuge dikes at the Tenasillahe Island v v v

and Mainland units to eliminate/minimize the frequency and

intensity of flooding CWT deer wintering habitat.

Rationale: Currently, there are an estimated 600 to 800 CWT deer in the lower Columbia
River region. The Columbian White-tailed Deer Recovery Plan (USFWS 1983) recommends
that greater than 400 CWT deer be maintained in three viable subpopulations occupying secure
habitat. Most secure habitat (free from adverse human activities and relatively safe from
natural phenomena that would destroy its value to CWT deer) is on the refuge. At present,
there are only about 1,600 acres of secure habitat off the refuge, which is owned by the states
of Oregon and Washington or the Columbia Land Trust in a relatively contiguous block
capable of supporting a viable subpopulation of about 100 deer. Given such small numbers in
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the lower Columbia River region, the population is vulnerable to extirpation by events such as
prolonged severe weather, excessive predation, loss of habitat, and the spread of virulent
diseases.

Intensive management actions to directly benefit CWT deer (including predator control) would
be necessary to ensure herd health and genetic integrity necessary for a long-term sustainable
population on the refuge. Active management of the habitat (mowing, grazing, haying, pasture
improvements) would be needed for both the Mainland and Tenasillahe Island units to support
the life history needs of greater than 125 CWT deer. Based upon results from previous studies
and population modeling for the refuge, it would be necessary to periodically remove coyotes
as well as mountain lions and black bears, when present, in order to maximize survival rates of
adults and juveniles and promote healthy CWT deer herds on refuge management units at
objective levels.

In establishing CWT deer population objectives for refuge management units, the following
factors were considered: Recovery Plan goals, the health of the herd, the quality of refuge
habitats, and opportunities for public viewing on refuge lands. The identified objective levels
represent the best balance between a relatively large, healthy deer population (to help achieve
recovery goals) and a thriving natural vegetative habitat (to sustain deer and other native
wildlife).

The Mainland and Tenasillahe Island units are managed to maintain healthy and sustainable
populations of CWT deer at relatively higher densities. Forty deer per square mile is a
reasonable density for Tenasillahe Island, which is less vulnerable to flooding. Because the
Mainland Unit is more susceptible to flooding, a density of 35 deer per square mile is
appropriate for this refuge unit. Unmanaged islands (Wallace, Hunting, Price, and Kinnunen
Cut) are more likely to support densities of 20 deer per square mile while still maintaining
biodiversity. Crims Island (presently a mix of riparian forest, old fields, and tidal swamp) is
likely to support 30 deer per square mile until forest habitat replaces the old fields during the
next 10 to 20 years. Given the sizes of these refuge units and the units’ deer densities, the
population objectives would be 125, 125, and 80 respectively for the Mainland Unit,
Tenasillahe Island Unit, and other refuge units (see Table 4-12). The total population
objective for the refuge (greater than 330 CWT deer) would provide the best balance between
managing for a healthy, sustainable herd over the long term based upon the CWT deer
Recovery Plan while providing refuge visitors with an opportunity to view this endangered
species. Other lands in public or conservation ownership (e.g., Fisher Island, Lord Island,
Hump Island, White Island, and Willow Grove wetlands) would be expected to support
enough CWT deer to satisfy the recovery goal of 400 deer on secure habitat in the lower
Columbia River.

Deer populations are naturally cyclic over time. Herd size can vary in response to climate,
predation, and other factors. Population objectives provide a reference point for determining
when population numbers are too low and other management actions (e.g., coyote removal)
may be needed to protect the CWT deer herd. The CWT deer numbers may rise above
population objectives, and in fact, it is expected that population levels would be above unit
objectives much of the time. Under this scenario, surplus deer could be trapped for
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reintroduction elsewhere, if appropriate reintroduction sites are available. The population
objectives are conservative estimates to ensure refuge habitats support a healthy, sustainable
deer herd.

2.9.5.2 Objective for Establishing Healthy Populations of Columbian White-tailed Deer

off of Refuge Lands

Throughout the life of the CCP, encourage the establishment and maintenance of healthy CWT
deer subpopulations off of refuge lands and establish where appropriate, experimental
subpopulations of CWT deer.
e Establish new CWT deer subpopulation(s) upstream of Longview, Washington, and/or
other sites deemed to be appropriate.

Strategies for Achieving the Objective Alt.1 | Alt. 2 | Alt. 3
A. Maintain a full-time biologist position at the refuge to ensure that v v v
biological information needed for management actions is obtained on

CWT deer.

B. Relocate CWT deer to establish new subpopulations or enhance v v v

existing ones where appropriate.

C. Encourage travel corridors between subpopulations and habitats.
D. Encourage the enhancement of CWT deer habitat off of refuge
lands by providing technical advice and participating in interagency
and private lands agreements.

E. Work with other national wildlife refuges and State wildlife areas v v v
to reintroduce CWT deer into its former range to establish secure
sites.

AN
AN
<

Rationale: The lower Columbia River population of CWT deer presently occupies only a
small fraction of its historical habitat. Although some of the original habitat is no longer
suitable because of urban, industrial, and agricultural development, there are still thousands of
acres that could support reintroduced CWT deer. Increasing the deer’s range and numbers
above the minimum recovery objectives would lessen the risk of catastrophic losses, help
ensure there will never be a need to put the deer back on the endangered species list, and
restore and maintain a portion of the lower Columbia’s natural ecosystem.

Work with partners such as the ODFW and WDFW, the CWT Deer Recovery Team,
Columbia Land Trust, The Nature Conservancy, private corporations, and private landowners
to establish new and experimental subpopulations of CWT deer. Approximately half of the
current population of CWT deer resides on private lands. Continued efforts to protect habitat
on these lands are vital to maintaining the health of the population. Potential reintroduction
and/or experimental population sites need to include sufficient acreage and habitat to support
greater than 50 deer. An example of a potential suitable site is Ridgefield National Wildlife
Refuge.
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2.9.6 Goal 6. Provide and Encourage Establishment of Aquatic Habitat
Conditions that Benefit Salmonids and Other Native Aquatic Species of the
Lower Columbia River

2.9.6.1 Objective for Aquatic Habitat

Throughout the life of the CCP, assess, manage, and monitor aquatic habitat conditions and
distribution of fish species, including biological characteristics; develop management activities
to protect and restore habitats; and assess effects of implementing aquatic habitat management
activities at the Mainland and Tenasillahe Island units and other areas where applicable.

Strategies for Achieving the Objective Alt.1 | Alt. 2 | Alt. 3
A. Conduct aquatic habitat and fish species surveys. v v

B. Modify existing tidegates to improve connectivity between the v v v
Columbia River and regulated sloughs.

C. Protect existing conditions of well connected sloughs with high v v v
quality aquatic habitats for salmonids and other native species.

D. Eliminate barriers to fish passage within interconnected ditches v v

and sloughs of the Mainland Unit.

E. Within small watersheds that cross the Mainland Unit develop v

agreements with landowners and local governments to conduct
appropriate habitat restoration actions and improvements to fish
passage.

F. Analyze data concerning physical habitats, riparian areas, and fish v v
assemblages, to assess efficacy of aquatic habitat management
activities especially relative to appropriate reference sites, and
generate information to improve management actions and develop
additional actions.

Rationale: In the nineteenth century, the Columbia River was known as one of the greatest
salmon producing rivers in the world with annual runs of 10 million to 16 million salmon
(NPCC 2000). Today, 13 stocks of Pacific salmon and steelhead that traverse the lower
Columbia River are considered threatened or endangered. Interior sloughs and the Mainland
and Tenasillahe Island units could play a critical role in the survival and recovery of these
listed stocks. These refuge units could provide food, refuge, and habitat for juvenile salmon
during their transition, called smoltification, from fresh water to salt water. Improved quality
and diversity of interior slough habitat in the estuary can directly influence the abundance and
diversity of salmon populations that use the area. The lower Columbia River estuary has lost
over 70 percent of its historical salmon habitat (50 percent since 1950), due primarily to
construction of agricultural levees in floodplain habitat and to floodplain development
(Thomas 1983). The importance of estuary sloughs in the life cycle of the Pacific salmon—
the region’s iconic species—is well documented. Protection and restoration of sloughs is vital
to the recovery of the region’s salmon and steelhead. Because these interior sloughs are
managed by the refuge, the refuge can have a greater role in the assessment, monitoring, and
management actions affecting aquatic habitat in the refuge’s sloughs.
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2.9.7 Goal 7. Gather Scientific Information (Inventories, Monitoring,
Research, and Studies) in Support of Adaptive Management Decisions on the
Refuge Under Goals 1-6

2.9.7.1 Objective for Scientific Information

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

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

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

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

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

Throughout the life of the CCP, monitor habitat and wildlife to enhance endangered species
protection, habitat management/restoration activities, and public use activities; annually
complete CWT deer status report (survival, movement, productivity).

Strategies for Achieving the Objective Alt.1 | Alt.2 | Alt. 3
A. Maintain a full-time biologist position at the refuge to ensure v v v
biological information is obtained for management actions and

regional/national data needs.

B. Monitor the health status of CWT deer. v v v
C. Monitor survival of CWT deer, with an emphasis on the causes of v v v
fawn mortality.

D. Monitor growth and species composition of short-grass fields, v v v
riparian forest, and wetlands.

E. Formulate habitat management recommendations based on v v v
analysis of the refuge’s CWT deer nutrition study.

F. Work with graduate school programs to conduct research and v
monitoring, utilizing the bunkhouse for students and other

researchers.
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G. Monitor species composition and distribution of amphibians.
H. Monitor species composition, distribution, and timing of avian use v
of the refuge, including a mid-winter waterfowl survey, a bald eagle
survey, and a dusky Canada goose survey.

I. Monitor species composition, distribution, life history attributes, v
and habitats of fishery resources to assist in evaluating and guiding
management decisions.

J. Conduct wilderness study. v

AN

Rationale: Monitoring and research are essential to habitat and population management. For
example, Goal 5, Objective 2.9.5.1 calls for maintaining a minimum of 345 CWT deer on the
refuge. Conducting CWT deer population surveys is essential to determining if the recovery
goal is being met. Similarly, wildlife population and habitat management practices must be
monitored to evaluate their effectiveness. Refuges must collect site-specific information and
conduct defensible research to provide information for devising and adapting management
practices.

A wilderness study will be conducted to identify which islands, if any, contain the necessary
wilderness elements such as primeval character, solitude, and special features of value (e.g.,
ecological, geological, or other features of scientific, educational, scenic, or historical value).
The findings of the study determine whether or not the study areas merit recommendation for
inclusion in the Wilderness System. The study will be completed by 2015. The wilderness
inventory was conducted as part of this CCP process (Appendix F).
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2.9.8 Goal 8. Provide Refuge Visitors with the Opportunity to Participate in
Wildlife Observation, Hunting, Fishing, Photography, Interpretation, and
Environmental Education

2.9.8.1 Objective for Wildlife Observation and Photography

Throughout the life of the CCP, provide quality opportunities for wildlife observation and
photography in a manner that minimizes impacts on wildlife and habitats.

Strategies for Achieving the Objective Alt.1 | Alt.2 | Alt. 3
A. Maintain and enhance the interpretive area and wildlife viewing | v v v
site located along State Highway 4, by increasing interpretive
messages about the refuge and Refuge System with new displays.

B. Develop, maintain, and improve auto pull-outs for wildlife v v
observation on Steamboat Slough Road.

C. Install spotting scopes at the wildlife viewing site on State v
Highway 4 and the Steamboat Slough Road Tenasillahe Island

Overlook.

D. Add mile markers at quarter-mile intervals on the auto tour v

route and trails to assist birdwatchers with posting their
observation data.

E. Look for an alternative to the Center Road Trail, by working v v
with the county to develop Brooks Slough Road as an access point
and as an all-season hiking and cycling route, or an alternate route
accessed from the refuge.

F. Look for a second alternative to the Center Road Trail by v
developing a nature trail extending from refuge headquarters,
southwest along Indian Jack Slough.

G. Install interpretive panel and map at the Steamboat Slough v
Road Tenasillahe Island Overlook.

Rationale: Currently, there are very few places in the surrounding area to view and interpret
the region’s once-common, now-rare habitat type, Sitka spruce swamp. Two developed
wildlife viewing sites, available on the Mainland Unit, offer viewing opportunities of mostly
managed short-grass field habitat (Map 12). The State Highway 4 refuge wildlife viewing site
was originally established for safe observation/photography of a large elk herd, which caused
unsafe traffic congestion. In recent years, to reduce competition for CWT deer habitat by
using fencing and an elk management hunt, the elk have been encouraged to shift their use of
the refuge’s CWT deer habitats and utilize habitats off the refuge. The State Highway 4
viewing site lacks adequate interpretive displays and needs updated refuge information.
Updating this display to interpret the refuge’s mission, natural resources, and programs would
provide the public an opportunity to understand the refuge’s purposes and resources.

The refuge currently has one walking trail bisecting the refuge’s Mainland Unit, the Centerline
Trail. This trail has several drawbacks: it doubles as a service road, it is closed much of the
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year to limit disturbance to CWT deer, it generally floods in winter months, and it is in a poor
location to observe/photograph wildlife. The refuge will improve and expand wildlife
observation/photography opportunities for the public, while limiting potential disturbance to
CWT deer by working with the county to identify and where appropriate, develop walking
trails along Brooks Slough Road connecting through the refuge.

As a second alternative the refuge will look at developing a nature trail that starts at the refuge
office and follows along the edge of Indian Jack Slough to the Steamboat Slough Road. This
trail could be extended by following the roadside of Steamboat Slough Road back to the refuge
office forming an approximate 2.5-mile nature trail loop.

By developing a new walking trail(s) and viewing area/auto tour pull-out for interpreting
important habitat types—Sitka spruce swamp and the riparian forests—visitor experiences and
knowledge about the resource could be enhanced. Development of a new walking trail and/or
viewing areas would be limited to areas that do not create a wildlife or resource disturbance.

The refuge’s headquarters viewing platform provides a good opportunity to view/photograph
wildlife and has an excellent interpretive display. No changes to this area are proposed.

2.9.8.2 Objective for Hunting

Throughout the life of the CCP, allow quality waterfowl, snipe, and elk hunting on the refuge.

Strategies for Achieving the Objective Alt.1 | Alt. 2 | Alt. 3
A. Improve signage to better delineate the refuge’s hunting v v v
boundaries.

B. Update maps and hunting brochures for the public. v v v
C. Increase law enforcement to ensure a quality hunting experience v v v
for everyone.

D. Work with state agencies on law enforcement issues and v v v
publication of regulations.

E. Allow waterfowl and snipe hunting on Hunting Islands and v

Wallace Island only.

F. Allow waterfowl and snipe hunting on Wallace, Crims, Price and v v
Hunting islands.

G. Provide opportunities for elk hunting on the refuge’s Mainland v v v

Unit when the elk population exceeds 20 individuals. Follow current
Elk Hunt Plan and Environmental Assessment.

H. For safety reasons close waterfowl hunting on refuge lands along v v v
the outside of the mainland dike by the Lower Elochoman and along
the shoreline of Hunting Island by the Lower Elochoman. Refuge
lands in this area would be closed because the hunt zone is directly
adjacent to the Steamboat Slough Road Dike. Designation of a
waterfowl hunt zone immediately adjacent to a county road where
visitors also come to observe wildlife could lead to conflicting public
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uses as well as safety issues.

Rationale: An Elk Hunt Plan/EA was completed in 2004. The Elk Hunt Plan/EA is up-to-
date, and the refuge is currently implementing it. High numbers of elk on the refuge result in
unacceptable levels of competition for food between elk and CWT deer. The current plan
keeps competition for browse (food) at an acceptable level while maintaining a sufficient
population of elk, to maintain the biological integrity of the habitat and provide for public
viewing.

Waterfow! and snipe hunting have been traditional uses of the refuge in the lower Columbia
River estuary for a long period of time. Currently, the waterfowl hunting program allows
hunting on Hunting Islands and the Wallace Island shoreline and the open navigable
waterways within the refuge boundary (Map 12). The refuge staff has identified a potential
safety hazard in the waterfowl hunt zone along the Lower Elochoman. This area includes the
outside of the mainland dike and the shoreline of Hunting Island in the vicinity of the lower
Elochoman River. Designation of a waterfowl hunt zone immediately adjacent to a county
road where visitors also come to observe wildlife could lead to conflicting public uses as well
as safety issues. The status of the Elochoman River as well as the private beach and its
tidelands adjacent to the refuge will remain unchanged under the preferred alternative.

2.9.8.3 Objective for Fishing

Throughout the life of the CCP, anglers will continue to enjoy current levels of quality fishing
opportunities unique to the Columbia River estuary and associated waterways.

Strategies for Achieving the Objective Alt.1 | Alt. 2 | Alt. 3
A. Improve location signage to more clearly delineate fishing v v
opportunities for fisherman.

B. Update maps and fishing brochures for the public. v 4
C. Work with ODFW and WDFW to ensure refuge regulations are v v v
accurately described in state publications.

D. Increase law enforcement to ensure a quality fishing experience v v v
for everyone.

Rationale: The majority of fishing opportunities on the Mainland Unit occur along Steamboat
Slough and Brooks Slough roads, which are both county roads and overlay refuge lands (Map
12). Additional fishing occurs along the narrow strip on the outside of the Mainland Unit dike.
All other areas of the interior Mainland Unit, (except the seasonal walking trail) are closed to
all public access including fishing. In addition, the interior of Tenasillahe Island is closed to
all public access including fishing.

A boat is required to access most other refuge units; therefore, although technically open to
fishing, the shorelines of refuge islands receive little or no fishing use, because fishing from a
boat can be more successful.
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Map 12. Public Use — Julia Butler Hansen Refuge for the Columbian White-tailed Deer
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The back sides of map pages are blank to facilitate map readability.
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2.9.8.4 Objective for Interpretation and Environmental Education

Throughout the life of the CCP, provide opportunities for visitors and students to understand
and appreciate the unique purposes, wildlife resources, and management activities of the
refuges in the lower Columbia River ecosystem.

Strategies for Achieving the Objective Alt.1 | A
A. Improve refuge boundary signage. v
B. Maintain and update maps, brochures, and interpretive messages.
C. Work with other organizations to provide refuge information.

D. Install a new interpretive panel at the Columbia River Tenasillahe
Island Overlook on Steamboat Slough Road.

E. Improve refuge resource interpretation by installing new and
improved exhibit panels along State Highway 4.

F. Maintain the State Highway 4 interpretive/viewing area.

G. Maintain the interpretive/viewing area at Refuge Headquarters.
H. Develop curriculum based learning opportunities for students of
all ages.

I. Work with area schools to develop refuge-specific study sites that v
provide hands-on science opportunities that could be incorporated
into the school curriculum.

J. Establish YCC program specific to the Julia Butler Hansen/Lewis v v
and Clark Refuges.
K. Work with the states to install information/interpretive panels v
about the refuges along highway pullouts and boat ramps.

2 A

AN
ANIANIENIN

<\
<

AN
AN
NANAN

Rationale: National wildlife refuges are often mistaken for other land management systems
such as national or state parks. Providing information through programs, written materials,
and interpretive panels presents opportunities for the public to understand and appreciate the
unique purposes and activities of the Refuge System. Providing information to visitors
regarding the mission of the Service, the purposes of the refuge, along with specific resource
information may alleviate potential impacts to wildlife.

Providing opportunities for interested local teachers to develop curriculum-driven learning
opportunities and bring students to the refuge is one way to increase school visits. Creating
and developing specific study sites for classes to utilize on the refuge would reduce potential
disturbances to wildlife, yet allow students to get hands-on experiences in science and nature.

A YCC program on the refuge would provide jobs for high-school-aged students with
opportunities to learn more about refuge resources, and natural resource related careers.
Students often receive high school credits for working in YCC positions. The YCC crew
would assist refuge staff with resource management activities (fencing, tree planting, and
invasive species removal).
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Table 2-1 Alternatives Summary Table — Lewis and Clark Refuge

Key
Themes/lIssues

Alternative 1
Current Management
(No Change)

Alternative 2 (Preferred)
Enhance Resource Protection Provide
Wildlife-dependent Public Use

Habitat Management

Scrub-shrub Swamp Protect 2,165 acres Same as Alt. 1
Sitka Spruce Swamp Protect 285 acres Same as Alt. 1
Cottonwood/Willow Swamp | Protect 120 acres Same as Alt. 1
Emergent Tidal Marsh Protect 3,720 acres Same as Alt. 1
Mud Flats and Sandbars Protect 4,825 acres Same as Alt. 1
Upland Forest Protect 89 acres Same as Alt. 1
Riparian Forest Protect 470 acres Same as Alt. 1
Open Water Protect 1,360 acres Same as Alt. 1

Resource Management

Oregon Department of State
Lands Agreement

No change (no agreement)

Meet with ODSL to discuss management
options for State lands within the refuge
boundary and potential future
opportunities to acquire islands and
tidelands

Lower Columbia River
Estuary

No Change

Coordinate with National Park Service
regarding Natural Heritage Area
designation and develop educational
programs with other groups

Dredge Spoil Islands
U.S. Army Corps of
Engineers

Limit focus to Service-owned
habitats

Work with the Corps and other partners to
ensure islands provide vegetative benefits
for the unique species using these areas

Pest Management

Maintain partnerships for
monitoring and priority
control of invasive species

Same as Alt. 1 plus work with others to
share resources, education, training,
inventory and control invasive species

Research, Monitoring, and
Inventory

Maintain current monitoring
and research activities;
maintain refuge biologist

Same as Alt. 1 plus improve monitoring
and research utilizing graduate students
and others

program

Public Use

Waterfowl Hunting Maintain existing waterfowl | Same as Alt. 1
hunting; maintain sanctuary
areas closed to hunting

Fishing Opportunities Maintain current fishing Same as Alt. 1

Environmental Education
and Interpretation (EEI)

Maintain current EEI by
providing talks on a case by
case basis; maintain limited
refuge signs, displays, and
brochures

Same as Alt. 1 plus increase refuge
visibility by developing informational
signs, attending festivals, posting
additional boundary signs, and updating
brochures

Wildlife Observation
and Photography

Refuge lands are open to
wildlife observations but no
facilities are provided

Work to increase wildlife viewing
opportunities, install interpretive signs,
and identify off-refuge campsites

Wilderness
Wilderness | No Wilderness | Wilderness inventory and future study
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Table 2-2 Alternatives Summary Table—Julia Butler Hansen Refuge

Key
Themes/Issues

Alternative 1
Current Management
(No Change)

Alternative 2 (Preferred)
Enhanced Habitat and
CWT Deer Management
with Increased Wildlife-
dependent Public Use
Opportunities

Alternative 3
Maintain Current
Habitat Management,
Increase CWT Deer
Management with
Enhanced Wildlife-
dependent Public Use
Opportunities

Habitat Management

Short-grass Maintain 680 acres on the | Same as Alt. 1 plus Same as Alt. 1
Fields Mainland and Tenasillahe | establish additional 110

Island units acres on Mainland and

Tenasillahe Island units

Early Establish 210 acres on the | Same as Alt. 1 plus Same as Alt. 1
Successional Mainland Unit and 70 establish additional 100
Riparian Forest | acres on the Tenasillahe acres on Mainland and

Island Unit, and maintain | Tenasillahe Island units

120 acres on the Crims

Island Unit
Mid- Maintain 70 acres on the | Same as Alt. 1 Same as Alt. 1
successional Mainland Unit and 22
Riparian Forest | acres on the Tenasillahe

Island Unit
Late- Maintain 445 acres on the | Same as Alt. 1 Same as Alt. 1
successional Mainland Unit and 430
Riparian Forest | acres on the Tenasillahe

Island Unit
Nontidal Maintain existing 130 Same as Alt. 1 plus Same as Alt. 1
Wetlands acres establish additional

40 acres

Sloughs Maintain 143 acres Same as Alt. 1 Same as Alt. 1
Tidal Scrub- Maintain 847 acres Same as Alt. 1 Same as Alt. 1
shrub Swamp
Tidal Sitka Maintain 353 acres Same as Alt. 1 Same as Alt. 1
Spruce Swamp
Tidal Maintain 611 acres Same as Alt. 1 Same as Alt. 1
Cottonwood/
Willow Swamp
Emergent Tidal | Maintain 300 acres Same as Alt. 1 Same as Alt. 1
Marsh
Open Water Maintain 105 acres Sameas Alt. 1 Same as Alt. 1
Columbian White-tailed Deer
CWT Deer Follow Recovery Plan Same as Alt. 1 plus expand | Same as Alt. 1
Population guidelines population by establishing
Management experimental population up
(Endangered river
Species
Recovery)
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Alternative 1

Alternative 2 (Preferred)
Enhanced Habitat and
CWT Deer Management
with Increased Wildlife-

Alternative 3
Maintain Current
Habitat Management,
Increase CWT Deer
Management with
Enhanced Wildlife-

Key Current Management dependent Public Use dependent Public Use
Themes/Issues (No Change) Opportunities Opportunities
CWT Deer Integrated coyote control | Lethal coyote control year | Lethal coyote control

Protection from January to mid- round to achieve fawn:doe | January through August

April

ratios and population
objectives; removal of
mountain lions and bears
when present on refuge

to achieve fawn:doe
ratios and population
objectives; removal of
mountain lions and bears
when present on refuge

Agquatic Habitats

Agquatic Habitat | Assess, monitor, and Same as Alt. 1 plus modify | Same as Alt. 1
restore aquatic habitat as | existing tidegates; work
appropriate and as with partners to restore
funding becomes aquatic habitats; protect
available sloughs
Conduct Research And Monitoring
Research and Maintain a full-time Same as Alt. 1 plus monitor | Same as Alt. 1

Monitor
Habitats

biologist position and
monitor CWT deer

growth and various species
composition using research
assistance from colleges

Public Use Opportunities

Wildlife Maintain current Same as Alt. 1 plus develop | Same as Alt. 2 plus
Observation and | viewing/interpretive areas | Brooks Slough Road (asa | develop Brooks Slough
Photography at State Highway 4 and foot/cycling trail) and Road and additional
refuge headquarters Indian Jack Slough (as a wildlife viewing points
walking trail) and install spotting
scopes
Hunting Maintain waterfowl Same as Alt. 1 plus open Same as Alt. 2
hunting on Wallace and Price and Crims islands to
Hunting Islands and elk waterfow! hunting; close a
hunting as needed on the | section of Hunting Islands
Mainland Unit for safety
Fishing Fishing on mainland at Same as Alt. 1 Same as Alt. 1

Steamboat Slough

Interpretation
and
Environmental

Provide brochures and
maps, and work with
other agencies to provide

Same as Alt. 1, plus
establish YCC program,
update interpretive media,

Same as Alt. 1, plus
install new interpretive
exhibit panels, and

Education refuge information; and work with partners to develop school
maintain viewing areas provide information curriculum and refuge
study sites
Wilderness
Wilderness No Wilderness Wilderness inventory and Same as Alt. 1
future study
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Chapter 3. Physical Environment

3.1 Refuge Introductions

Where the Columbia River nears the end of its journey to the Pacific Ocean, the river’s fresh
water merges with the Pacific Ocean’s salt water forming the lower Columbia River estuary. In
an estuary, the river has a direct, natural connection with the open sea. This transition from fresh
to salt water creates a special environment that supports unique communities of plants and
animals, adapted for life at the margin of the sea. Estuarine environments are among the most
productive ecosystems on earth (Gulf South Research Institute 1977; Jerrick 1999; Odum 1971,
Reimold 1977). It is at this area of the Columbia River that two national wildlife refuges, Julia
Butler Hansen and Lewis and Clark, become intertwined with the Columbia River and the lower
Columbia River estuary.

Both refuges are located in the lower reach of the Columbia River with lands and waters in
southwest Washington (Wahkiakum County) and in northwest Oregon (Clatsop and Columbia
counties). Since the early 1970s both refuges have played important roles in the protection and
management of this ecologically rich area. Both refuges are part of the Willapa National
Wildlife Refuge Complex. The refuge complex office is located approximately two miles west
of Cathlamet, Washington, along Washington State Highway 4, within the Julia Butler Hansen
Refuge.

The Lewis and Clark Refuge’s acquisition boundary encompasses 33,000 acres of the lower
Columbia River estuary, including 18 named islands and numerous sand bars, mud flats,
unnamed intertidal marshes, and areas of open water in northern Clatsop County, Oregon (Map
2). The refuge also includes three small units on the Oregon mainland; Tongue Point, Emerald
Heights, and Brownsmead. Both the Service and the State of Oregon own land within the
refuge’s land acquisition boundary, with the refuge owning 12,166 acres and the State owning
the remainder, including uplands and tidelands. At one time, the refuge had agreements with the
State and County to manage their lands within the refuge’s acquisition boundary as part of the
refuge. Both agreements have expired, with Clatsop County donating all county lands to the
refuge and the ODSL retaining ownership and management authority over State lands.

The Julia Butler Hansen Refuge is divided into seven management units (Map 3). The
Mainland, Hunting Islands, and Price Island units are located in Washington. The Tenasillahe
Island, Wallace Island, Westport, and Crims Island units are located in Oregon.

The Mainland Unit contains 2,000 acres and is located along the Columbia River between the
towns of Cathlamet and Skamokawa, Washington. The Elochoman River joins the Columbia
River in the southeast part of the unit. Most of the unit is diked along the rivers to prevent tidal
flooding. Drainage is accomplished by six tidegates, a pump, and a system of ditches and natural
sloughs that move water from within the diked area into the rivers and sloughs outside the dikes.
The unit’s vegetative cover is a mosaic of brushy woodlots, actively managed pastures, and old
grass fields. The Mainland Unit also includes approximately 60 acres of forested intertidal
swamp and marsh on the east side of the Elochoman River that is not diked. The Elochoman
River separates the Hunting Island Unit from the southwestern edge of the Mainland Unit. The
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refuge owns the majority of the island, while parts of the southern tip are being held in trust by
the Bureau of Indian Affairs. Forested intertidal swamp and shrub/scrub occupy most of the
island, although there are a few areas of intertidal marsh totaling perhaps 100 acres.

Price Island lies along the northwestern edge of the Mainland Unit, separated from the mainland
by Steamboat Slough. The northern 57 acres of Price Island are owned/managed by the refuge,
and Wahkiakum County owns approximately 61 acres of the southern end of the island. The
island is primarily a Sitka spruce intertidal swamp, although there is a sandy upland of 4 acres
that was created by dredge spoil.

Tenasillahe Island lies just across the main channel of the Columbia and west of the Mainland,
Hunting Island, and Price Island units. The island is approximately 1,950 acres in size, of which
1,700 acres are surrounded by a dike. The diked area is similar to the Mainland Unit in water
drainage and land cover. The interior drainage of the island is accomplished by ditches, sloughs,
and four tidegates in two locations. The island’s vegetation is a mix of woodlots, brush,

pastures, and old grass fields. The southern tip of the island consists of a black cottonwood/Sitka
spruce intertidal swamp that encompasses 175 acres and is not diked.

Wallace Island is located in the Columbia River between river miles 47 and 50, approximately
10 miles upstream (southeast) of the Mainland Unit. It is on the south side of the Columbia, at
the mouth of the Clatskanie River and is separated from the Oregon mainland by Wallace
Slough. The 579-acre Wallace Island consists almost entirely of a cottonwood/willow intertidal
swamp, with two small reed canarygrass dominated meadows. This unit also includes Kinnunen
Cut, a 47-acre island located in the lower Clatskanie River one-half mile south of the eastern end
of Wallace Island, and 3.55 acres on adjacent Anunde Island. The remaining acreage of Anunde
Island is privately owned. The vegetation on Kinnunen Cut and Anunde Islands is a mix of
cottonwood/willow swamp and wet meadows dominated by reed canarygrass.

Crims Island is located at the far upstream end of the refuge on the Columbia River between
river miles 54 and 56. It is the newest addition to the refuge and consists of a main island and
peninsula separated by a slough channel to the north. The island is separated from the Oregon
mainland by the Bradbury Slough to the south, and to the north it is separated from the
Washington mainland by the Columbia River ship channel. The refuge owns 473 acres and
shares ownership of the remainder of the island with four adjacent owners. Gull Island which is
located at the tip of the northern peninsula is separated by a narrow channel to the east from the
peninsular portion of Crims Island and by a larger slough channel to the south from the main part
of the island. This 750-acre Crims-Gull Island Complex is dominated by a large reed
canarygrass meadow in its center with, a 90-acre cottonwood/willow intertidal swamp to the
west and an accreted spoil site with cottonwoods on the northern peninsula.

The Westport Unit is located on the Oregon mainland approximately four miles southeast of the
Mainland Unit and one mile east of the town of Westport. The Westport Unit is 145 acres and
bordered on three sides by Westport Slough and on one side by Oregon State Highway 30. The
unit’s vegetation is dense cottonwood/willow and shrub/scrub swamp. Three small parcels,
which total less than 18 acres, are located between the refuge boundary and the Westport Slough.
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3.2 Climate

The refuge has a mild marine climate characterized by moderate temperatures, high humidity,
copious rainfall, and breezy winds. National Weather Service stations in Kelso, Washington,
and Astoria, Oregon, are representative of climate at the extreme easternmost and westernmost
portions of the refuge. Both sites carry extensive historical records of temperature, wind,
humidity, precipitation, and other climatic data. Two other Remote Automated Weather Stations
are located within 12 miles of refuge headquarters but both are situated above 2,000 feet in
elevation, therefore, are not representative of refuge climate. Data for refuge locations between
Kelso and Astoria are very limited; however, an unofficial weather station, which records just
precipitation and temperatures, has been maintained at refuge headquarters two miles north of
Cathlamet, Washington, since 1980. In addition, data from other nearby weather recording sites
at Grays River, Naselle, and six miles northeast of Cathlamet, Washington, are available.

Area temperatures are mild. The average annual temperature recorded at Astoria, Oregon is
51°F. The annual average maximum and minimum temperatures for the Astoria area from 1953
to 2008 were 58.3°F and 43.6°F, respectively (WRCC 2009). Snow is very infrequent
throughout the refuge and occurs less than three days per year. More extensive snow and ice
storms with more than two or three inches of frozen precipitation occur on average every seven
to 10 years. Cloud cover is extensive with over 75 percent of the days being mostly to partly
cloudy. As would be expected, cloud cover at the coast is highest with the overcast marine layer
being common on most summer mornings.

Minimum and maximum temperatures and precipitation throughout the refuges is extremely
variable. Since 1980, an average of 64 inches of precipitation has fallen each year at refuge
headquarters. Other local annual averages include 45 inches at Kelso, Washington, and 115
inches at Naselle, Washington. Approximately 75 percent of the annual precipitation occurs
during November through March. In the wettest months of November, December, and January,
precipitation is frequently recorded on 20 to 25 days or more each month. During the driest
months of July and August, it is not unusual for two to four weeks to pass with only a few
showers. In Astoria, July and August are the driest months of the year.

During the winter, rainfall is usually of light to moderate intensity and continuous over a period
of time, rather than heavy downpours for brief periods. Thunderstorms are unusual but occur
periodically every few years, most often in spring and summer. Fog and drizzle are common,
occurring year-round and often from October through June. Snowfall occurs almost yearly with
an average of 4.1 inches annually at Astoria. Unusual years can bring greater volumes of snow,
as in the winter of 1949-1950 when over 39 inches of snow fell in the Astoria area. Snowfall in
the area has become less common in the past 20 years possibly due to global climate change.

Onshore westerly winds from the Pacific Ocean are predominant year-round at the Julia Butler
Hansen and Lewis and Clark refuges. The average annual wind speed at the airport in Astoria,
Oregon, is 7.9 miles per hour (mph). Average monthly wind speeds in Astoria range from 6.8
mph in October to 9.1 mph in December. The prevailing wind direction in summer is northwest
and in winter southwest and west. Drier east and southeasterly winds are uncommon, but occur
periodically each year and are often associated with moderate down-slope winds off of the
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Cascade Mountain range. Strong southwest winds usually accompany annual winter storms,
which can result in sustained winds of 40 to 65 mph, with gusts from 90 mph to more than 100
mph. Hurricane force winds (greater than 74 mph) are experienced almost annually and
occasionally produce a recognized hurricane.

A windstorm packing hurricane force winds battered the coasts of Washington and Oregon
during December 1-3, 2007. Winds with this storm were second only to that of the 1962
Columbus Day Storm with a recorded gust of 129 mph at Bay City, Oregon (reports of as much
as 147 mph at unpopulated areas); however, the longevity of winds with this storm far exceeded
the Columbus Day Storm with sustained winds in excess of 50 mph for over two days. This
storm also delivered significant wave heights (top one-third of wave heights) of up to 48 feet,
before the storm unmoored the buoys that were being used to measure the storm’s waves and
caused significant flooding on coastal rivers. This led to the closure of all east-west roads
through the Coast Range into the Willamette Valley and cut power to the area for at least four
days (National Weather Service 2009). Tongue Point and the Emerald Heights Unit forests
sustained a significant amount of damage from this storm.

Emerald Heights storm damage, December 2007. Photo: USFWS

3.3 Climate Change

A growing body of scientific evidence has emerged supporting the theory of human-caused
global climate change. During the twentieth 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 nineteenth
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century (IPCC 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, 11 of 12
years from 1995 to 2006 surface temperatures are the warmest on record since 1850 (IPCC
2007).

During the next 20 to 40 years, the climate of the Pacific Northwest (Washington and Oregon) is
projected to change significantly. Global climate models project mid-twenty-first century
temperatures in the northwest that are well outside the range of temperature observed in the
twentieth century. They also suggest important changes in future precipitation: nearly all the
climate models project wetter winters and drier summers in the 2020s and the 2040s (Mote et al.
2003).

3.4 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; Hamlet et al. 2007; Mote et al. 2003; Mote
et al. 2005; Payne et al. 2004; Tague et al. 2008 cited in Lawler et al. 2008). Summer stream
flow reduction is expected to continue and become more widely spread (Miles et al. 2000; Mote
2003a, 2003b; Mote et al. 1999; Snover et al. 2003; Stewart et al. 2005). For example, July to
October decreases in the Tualatin Basin stream flows are expected to reach 10 to 20 percent by
2040 (Palmer et al. 2004).

While the region is forecast 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 (UW Climate Impacts Group 2009). Secondary to warmer
temperatures, some of the changes/effects in the Pacific Northwest that we are likely to see over
the next 20 to 40 years include the following (Climate Impacts Group 2009).

e Changes in 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
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Changes in salmon

Increased difficulties due to increased winter floods, decreased summer stream-flow,
and increased water temperature

Changes in forests

Overall, the Pacific Northwest is likely to see increased forest growth regionwide
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

Seed regeneration may be impeded by higher temperatures

Forest fires could potentially increase

Potential for extinction of local populations and loss of biological diversity if
environmental shifts outpace species migration rates and interact negatively with
population dynamics

Changes along the coasts

Increased coastal erosion and beach loss due to rising sea levels

Increased landslides due to increased winter rainfall

Permanent inundation, especially in south Puget Sound around Olympia

Increased coastal flooding due to sea level rise and increased winter stream flow from
interior and coastal watershed

Temperature Changes

The temperature has increased. The 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. The
warmest year was 1934, and, the warmest decade was the 1990s (Mote 2003b).
Warming trends have been most evident between 1930 and 1995 during the months
of January through March. The minimum daily temperature rose faster than the
maximum daily temperature through the mid-twentieth century. In the second half of
the twentieth century, minimum and maximum temperatures rose at about the same
rate (Hamlet and Lettenmaier 2007; Mote 2003b).

Precipitation Changes

Decadal variability has dominated annual precipitation trends. Annual precipitation
increased 14 percent for the period 1930-1995 for the Pacific Northwest region.
Subregional trends ranged from 13 percent to 38 percent (Mote 2003b). 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
twentieth century.

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).
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= 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 (Hamlet et al. 2005; Mote 2003b, 2006;).
Many low elevation stations showed SWE declines of 40 percent or more (Mote
2003a; 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 that show similar changes in runoff timing (Hamlet et al. 2007)

3.5 Detailed Future Climate Change in the Pacific Northwest
3.5.1 Sea Level Rise

The National Wildlife Federation engaged sea level rise modeling expert Jonathan Clough, of
Warren Pinnacle Consulting, Inc., to simulate and report effects to coastal habitats in 10 areas in
the Puget Sound, as well as coastal sites from the Willapa Bay in southwest Washington to the
Tillamook Bay in northwest Oregon. One of the sites included in the report was the mouth of the
Columbia River. While there have been several studies of sea level rise in the Pacific Northwest,
Jonathan Clough’s study provides the most comprehensive and detailed analysis to date of the
potential impacts of sea level rise on the region’s coastal habitats. The model used for the
analysis is called Sea Level Affecting Marshes Model, Version 5.0 (SLAMM 5.0), which was
designed to simulate the dominant processes involved in wetland conversion and shoreline
modification under long-term sea level rise. The model integrates information about projected
global sea level rise with area-specific National Oceanic and Atmospheric Administration
(NOAA) tidal data, detailed wetland information from the Fish and Wildlife Service’s National
Wetlands Inventory, regional light-imaging detection and ranging (LiDAR) data, and U.S.
Geological Survey (USGS) Digital Elevation Maps to project habitat changes associated with sea
level rise. The study maintains that global average sea level increases could increase by an
average of 0.28 meters (11.2 inches) by 2050 and by 0.69 meters (27.3 inches) for the study
locations in the Willapa Bay, Columbia River, and Tillamook Estuary (Glick et al. 2007).

Some of the potential habitat losses that could occur by the year 2100 under a conservative
estimate of sea level rise follow (Table 3-1).
e This region is predicted to lose at least 5,000 hectares (12,355 acres) of dry land.
e There is likely to be extensive loss of tidal flat and area beaches, especially at higher rates
of sea level rise.
Inland and tidal fresh marsh will be fairly vulnerable at this site to saltwater inundation.
By 2100 the site could lose 32 percent of brackish marsh, 31 percent of tidal swamp, 47
percent of estuarine beach, and 63 percent of tidal flats.

Ocean beach disappears completely with a 1.5-meter (59.1-inch) sea level rise (Glick et al. 2007)
Changes in annual precipitation are less certain. Most of the models analyzed by Climate
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Impacts Group at the University of Washington project decreases in summer precipitation and
increases in winter precipitation with little change in the annual mean.

Table 3-1 Projections of Changes for Columbia River Study Site

Percentage Change (Relative to Totals for This Site)
[A1B Max for 2050, 2100 and 1.5 Meters for 2100)]

2050 2100 2100
(+0.28 meters/11.2 (+0.69 meters/27.3 (+1.5 meters/59.1
Land Cover inches) inches) inches)
Undeveloped Dry Land 1% loss 2% loss 2% loss
Developed No change No change No change
Swamp 4% loss 11% loss 19% loss
Inland Fresh Marsh 7% loss 17% loss 25% loss
Tidal Fresh Marsh 8% loss 25% loss 37% loss
Inland Open Water 26% loss 31% loss 34% loss
Estuarine Open Water 21% expansion 48% expansion 65% expansion
Inland Shore No change No change No change
Tidal Swamp 18% loss 31% loss 63% loss
Riverine Tidal 29% loss 39% loss 58% loss

Tundra swans landing. Photo: © Jim Cruce
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Figure 3.1 Predicted sea level rises at the mouth of the Columbia River.

From Sea-level Rise and Coastal Habitats in the Pacific Northwest. An Analysis for Puget Sound,
Southwestern Washington, and Northwestern Oregon July 2007, National Wildlife Federation.
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3.5.2 Temperature/Precipitation Changes

Global climate models scaled to the Pacific Northwest project an increase in average Pacific
Northwest temperature on the order of 0.2° to 1.0° F (0.1°-0.6° Celsius [C]) per decade
throughout the mid-twenty-first century with a best estimate average of 0.5°F or 0.3°C 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-twenty-first
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 twentieth century (0.15°F/0.8°C per decade). The rate of change
per decade for the second half of the twenty-first 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 twentieth century. The majority of models show increases in
winter precipitation and reduced summer precipitation. Analysis of future storm tracks indicates
a basis for more confidence in wet season increases, particularly in the second half of the twenty-
first 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.

Table 3-2 Change in Annual Mean Temperature and Precipitation

| Temperature | Precipitation

2020s

Low + 1.1°F (0.6°C) - 9%
Average + 2.2°F (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 +5.29F (2.9°C) +12%
2080s

Low + 2.8°F (1.6°C) - 10%
Average + 5.9%F (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
for the 2020s, 2040s, and 2080s. All changes are benchmarked to average temperature and precipitation for 1970-
1999. Model values are weighted to produce the average.
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3.5.3 Potential Changes to the Refuges

There have been no specific studies documenting potential effects to either refuge from future
climate change. However, based on the various climate modeling scenarios for the Pacific
Northwest, there are several potential problems that are envisioned by the refuge staff.

One of the main concerns is the Mainland and Tenasillahe Island units of the Julia Butler Hansen
Refuge, which are protected by flood control dikes. The dikes prevent the Columbia and
Elochoman rivers from flooding the units during the daily tidal cycles. In addition to refuge
administrative facilities, critical CWT deer habitat is protected by the dikes. Under the modeling
completed by the National Wildlife Federation study, the sea level could rise almost a foot by
2050. This would cause severe recurring flooding problems in both units during periods of high
tide, and likely in time, undermine the integrity of the dikes.

A second concern is the projected loss of tidal wetland habitats due to sea level rise. By 2050 the
Northwest Oregon and Southwest Washington coastal sites analyzed by the National Wildlife
Federation may be expected to lose significant areas of vegetated marsh due to rising sea levels.
Since much of the habitat in both refuges consists of low marshy islands, a rise in water levels
could have major impacts on the management of the refuge and the type of species and numbers
of wildlife that inhabit the area.

A third concern is the increasing temperatures projected by many of the climate models. The
Climate Impacts Group 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. An
increase of that magnitude may have grave implications for the unique estuary and riparian
habitats of the lower Columbia River. The coastal Sitka spruce swamp habitat, which covers
portions of the Julia Butler Hansen and Lewis and Clark Refuges, results in part from the mild
coastal climate. This habitat occurs in the zone from around the Hunting Islands down toward
the mouth of the Columbia River. An increase in annual temperatures could result in major
reductions or elimination of this type of habitat from the area.

Numerous other changes to the refuges habitat and wildlife would likely result from increases in
ambient temperature and precipitation over the next 50 to 100 years. However, until a more
detailed analysis of the effects of global climate change can be completed on specific refuge
units, more generalized modeling 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/EIS
covers a 15-year time span, it is clear that for the refuge to adequately plan for climate change,
staff will have to look further into the future. During the CCP’s 15-year time frame, the refuge
will begin a focused effort to plan on how best to deal with climate changes in the lower
Columbia River estuary.

3.6 Air Quality

The refuges are located within Clatsop and Columbia counties in Oregon, and Wahkiakum
County, Washington. Within the vicinity of the estuary and refuges, air quality may be affected
by marine vessels, industrial facilities, automobiles and other human-caused activities such as
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outdoor burning, wood stoves, and operation of various vehicles and machines (e.g., gasoline
powered equipment, motorboats, etc.). The refuge staff (manager, biologist, and maintenance
worker) utilizes various types of equipment and transportation methods to achieve the refuge
habitat conservation projects and research. Habitat improvement projects and daily monitoring
activities may include the use of a tractor or heavy equipment (bulldozer, backhoe) or the
operation of a truck, boat, or other vessel to access remote islands of the refuges. Refuge visitors
generally drive their automobiles to see the Julia Butler Hansen Refuge, and some may operate
motor boats to visit the islands of both refuges.

3.7 Land Use

3.71 Julia Butler Hansen Refuge

Both the Mainland and Tenasillahe Island pastures have been extensively managed since the
early seventies through grazing on the island and both grazing and haying the mainland. A dike
failure on Tenasillahe Island caused grazing to cease from 1976 to 1982.

A 1987 Habitat Management Plan identified pasture management goals for the Julia Butler
Hansen Refuge, which included managing about 40 percent (1,600 acres out of a total of 4,000
acres) of the Mainland and Tenasillahe Island units acreage as deer pasture. During 2005, about
20 percent of the mainland and 22 percent of the island were managed in this way. Acreage
totals were as follows: 230 acres were grazed, 24 acres were hayed and 140 acres were mowed
on the Mainland Unit. Approximately 391 acres were grazed on Tenasillahe Island. The focus
of the pasture management program is to provide high-quality feeding sites for the CWT deer.
Goose pasture is a secondary consideration and one that has become an issue now that
depredation problems are becoming more of a concern.

Pastures managed for CWT deer are generally 2-3 feet higher in elevation than surrounding
wetlands, have a much higher component of grasses than wetlands, and have somewhat better
drainage. The condition of many pastures is poor because they have drainage/flooding problems
and have been invaded by noxious weeds such as Canada thistle, tansy ragwort, and reed
canarygrass. These undesirable plants have reduced the amount and quality of available deer
forage. The loss of clover as a component of the pastures is also an important indicators of the
degraded health of these sites.

Common rush, also called tussock, is found in many of the mainland and island pastures. It
generally indicates a wetter zone with drainage problems. As with many diked wetlands, control
of this plant is difficult. Wintering goose use on pasture lands is likely reduced by the extensive
invasions of this plant. Some pasture renovation, including disking, seeding and replanting has
been done in recent years on the mainland, but only in selected sites and not on a consistent
basis.

Reed canarygrass is an exotic invasive grass from Eurasia. It is well established in wetter sites
throughout much of North America. On the refuge, it is extremely abundant. It covers over 70
percent of the refuge grasslands, mostly in sunny, undisturbed, low-lying, wet sites. While it is
somewhat palatable to the deer when it is short, it grows so fast that it out-competes the native
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grasses, brush, and trees. Chemicals commonly used for invasive plant control include Roundup,
Vantage and Low-Vol Ester (2,4-D product).

Unmanaged wetlands are generally 1-2 feet lower than the surrounding pasture lands, have
standing water from early fall through late spring, and are dominated in managed sites by
monotypic stands of common rush (Juncus effusus). This rush limits availability of open water
resting sites for waterfowl. In less disturbed sites, wetlands may also be dominated by dense
stands of reed canarygrass (Phalaris arundinacea). Soils in these wetland sites are mostly clay,
which drains poorly and is a source for silt deposition in ditches and sloughs. Management of
water levels in these natural wetlands is not possible.

Managed wetlands are similar to unmanaged wetlands with some significant differences. These
wetlands have been constructed to manage water levels and reduce infestations of weedy species.
Managed wetlands have water structures which allow for control of the water levels, which are
generally maintained at around 18 inches or less. The wetlands are usually drawn down during
the summer months to mimic natural cycles and if necessary, they can be disked or plowed to
reduce noxious plant infestations and to provide a good ratio of vegetative cover to open water.
There are currently 13 managed wetlands sites on the mainland unit of the refuge (Figure 3.2).

Riparian forest sites in the project area are those areas that are too wet to manage as pasture lands
or are in close proximity to sloughs, ditches and other waterways, excluding wetlands. Riparian
sites identified in each field should be able to sustain a tree and shrub vegetation component.
Most of the vegetation that presently exists in these locations is grasses, mostly reed canarygrass
and scattered wetland plants, commonly Juncus species.

Restoration of native forested vegetation has been of ongoing concern since the establishment of
the refuge. Both forested sites and passively managed fields (most often reed canarygrass fields
and brush patches) are being managed to provide escape, resting and fawning cover for the deer.
Initially the plan was to allow grass and brush fields that serve as cover units to eventually
become reforested through natural plant succession. Unfortunately, this did not happen as the
wet, mild climate encouraged a lush growth of reed canarygrass and Juncus that continually
choked out woody seedlings. Heavy deer, elk, and rodent use also impacted tree regeneration. A
limited planting area and small tree size may also have contributed to failure of the initial
revegetation efforts.

In 1999 several larger scale plantings (less than 2 acres) were begun at three sites on the
mainland. The trees were initially protected with a 12-foot tall hog wire fence (Figure 3.3).
Individual tree protectors and weed mats were added a year later when it was discovered that
meadow voles were chewing through the base of the newly planted trees killing many of them.
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Figure 3.2 Wetland names and locations on the Mainland Unit of the Julia Butler Hansen Refuge.
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Figure 3.3 Refuge riparian planting from 2003 with protective fencing.

Interspersion of varied habitat (riparian forests, wetlands, and pastures) is an important
component to successful management of the CWT deer population. Deer use is highest in sites
with small pastures surrounded by trees and other forest cover. CWT deer will use dewatered
wetlands during the summer to feed on plants. Since 1999, 16 wetland, pasture, riparian forest
complexes totaling over 350 acres have been developed on the Mainland and Tenasillahe Island
units. About 10 percent of the acreage in each unit is managed as wetlands, 10 is managed as
pastures 20 is managed as riparian forest with the remaining 60 percent of the habitat consisting
of unmanaged wetlands and fields.

Additional habitat restoration work has recently been completed on Crims Island. Numerous
partners helped to make the Crims Island project a reality including the Bonneville Power
Administration, which provided funding for acquisition of the island, the Columbia Land Trust,
which completed the actual acquisition before transferring the land to the USFWS, and the U.S.
Army Corps of Engineers, which provided technical planning, funding, and contractors for the
habitat work.

The work on Crims Island between 2004 through 2006 help restore important tidal marsh and
riparian forest habitat to an island in the lower Columbia River estuary. The island was mostly a
reed canarygrass—infested island with limited riparian cover or tidal inundation before the work
began. At completion, total of 76 acres of tidal marsh was restored to provide rearing and
foraging habitat for fall Chinook, chum, and coho salmon. In addition in the spring of 2006, 115
acres of riparian forest was planted adjacent to the marsh. The riparian forest will provide
habitat for bald eagles, neotropical migratory birds, and CWT deer.

Chapter 3. Physical Environment 3-15



Lewis and Clark and Julia Butler Hansen National Wildlife Refuges CCP/EIS

3.7.1.1 Pasture Management
Haying and Grazing and Mowing

Haying and grazing are two methods used to control exotic plant species and provide short grass
growth in pastures that are managed for the CWT deer. The two Julia Butler Hansen Refuge
units that have managed pastures are the Mainland Unit and the Tenasillahe Island Unit.
Suggested management tools include high intensity short duration grazing, mowing, and haying,
as well as other restoration strategies, such as herbicide applications, disking and seeding. The
primary objective of using haying and grazing is to manage vegetation to maintain or increase its
value to wildlife at minimal cost to the government.

Under the preferred alternative of the proposed CCP/EIS, haying and grazing would occur on
approximately 850 acres of pastures on the Mainland and Tennasillahe Island units of the refuge
while under the other two alternatives haying and grazing would occur on approximately 650
acres of pastures at full implementation. Currently four local permittees graze and hay
introduced reed canarygrass, native grasses, tame pasture grasses, sedges (Carex spp.) and rushes
(Juncus spp., Eleocharis spp.) on refuge pastures. The haying program is rather minimal at this
time and involves only 24 total acres all on the Mainland Unit. Although managed pastures
acreage should remain relatively consistent, the number of individual permittees may vary from
three or four to six or seven over time depending on the number of livestock in their operation.
Also, depending on the ability and preferences of each permittee, at times, the number of acres
grazed versus hayed may also change.

This refuge pasture management program using private individuals is conducted under a
cooperative land management agreement (CLMA), which is established between the Refuge and
the individual livestock operators (cooperator). The CLMA is an in-kind program, which means
that both parties receive mutual benefits from the land without any funds being transferred. In
this case, the cooperator receives grazing and haying privileges, and the Service receives habitat
enhancement actions conducted primarily for the benefit of the CWT deer and Canada geese at
the Julia Butler Hansen Refuge.

Pasture management actions contribute to achieving refuge purposes and goals as identified in
the CCP/EIS and the National Wildlife Refuge System mission by providing valuable foraging
areas for CWT deer and wintering and migrating Canada geese. It also contributes by
economically providing weed control and other habitat maintenance functions which are not
feasible for limited refuge staff to accomplish.

Grasses and forbs are the primary food sources for the CWT deer on the refuge. Browse is also
used, but the deer prefer to feed in fields where the vegetation had been kept short by cattle
grazing and mechanical cutting. The new actively growing plants are more succulent and
digestible than mature plants, and deer naturally seek out the most nutritious food forages. The
short grass pastures complement the marsh habitat on and around the refuge in providing forage
and resting habitat for migrating and wintering Canada geese. Many off-refuge pastures are
gradually being converted to other uses that exclude goose use. Refuge pastures also provide
foraging habitat for ducks, raptors and elk. Grazing and haying are desirable means of
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maintaining this type of habitat because the climate is too wet for prescribe burning and repeated
mowing of the pastures is beyond the capability of the refuge.

Negative impacts from grazing are mostly associated with difficulties in containing the cattle.
Cattle are attracted to water and therefore can damage sensitive wetland areas if they gain access
to those sites. They can also cause problems in riparian forest sites by trampling the understory
and making the areas undesirable for other wildlife. By fencing off any sensitive areas and
focusing the grazing on the pasturelands, negative impacts from grazing are minimized. Other
negative impacts can result from soil compaction and poor water quality from livestock entering
sensitive waterways. These impacts are significantly reduced by restricting livestock use to the
spring through early fall time period and by development of site specific watering areas.

All three activities can cause some degree of disturbance to the CWT deer. The deer will
generally avoid areas where cattle are concentrated and will not enter those pastures until after
the cattle have moved. In addition, haying and silage activities may cause deer to move from the
immediate area where the farming equipment is operating. However, since these disturbances
are short term and localized, the deer can easily moved to an adjacent undisturbed location.
Restricting the pasture management activities from spring thorough early fall provides the CWT
deer and Canada geese optimum habitat conditions when they most need it, in the fall through
winter seasons.

Because of the limited nature of this use (short term, small acres) it is not anticipated that these
activities will have major adverse effects on native Refuge flora or fauna or other Refuge uses.
Livestock excrement may increase the nutrient level of the area being grazed and could increase
the levels of nitrogen, and phosphorus in the wetland basin after spring run-off. There will be
short-term disturbance to wildlife caused by the presence of people, and livestock or haying
machinery. Cover will be removed as livestock graze or haying is implemented. There is also
potential for introduction of invasive plant species from private equipment used in haying.
However, it is anticipated that removal of exotic grasses and weeds before they go to seed will
reduce the spread of exotics.

Prior to the acquisition of the refuge, the native riparian habitat was altered from its original
native condition by the creation of a dike to hold back the waters of the Columbia River followed
by introduction of non-native grasses and intensive grazing practices. In order to maintain the
biological integrity and diversity of the refuge, in a relatively small area, the threatened and
endangered species component, mainly CWT deer, needs to be managed more intensively than
was found historically in the area. The use of moderate grazing to reduce the build-up of annual
introduced grassland biomass is viewed as beneficial to the CWT deer. By restricting the
intensity and duration of grazing, and by adhering to the stipulations for this use, the
environmental health of the rRefuge will be maintained.

Grazing and haying have been successfully used as a tool to manage pastures for the benefit of
wildlife since the inception of the refuge in 1972. Mowing is another management method used
to control exotic plant species and provide short grass growth in pastures that are managed for
the CWT deer. As opposed to haying and grazing, mowing is generally conducted by refuge
employees with the mowed vegetation chopped up and left on the field to decompose. Fields are
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mowed to a height of 4-6 inches at least twice per year, in July and then again from September
through October. An early mowing in May is desirable if fields are dry enough. Mowing is
planned for those fields that are not appropriate for grazing or haying activities such as those
pastures with limited access and areas directly adjacent to visitor viewing facilities. Under the
preferred alternative approximately 100 acres of pastures would be mowed each year while
under the other two alternatives 140 acres of pastureland would be mowed.

Herbicide Applications

Canada thistle (Cirsium arvense), bull thistle (Circisum vulgare), tansy ragwort (Senecio
jacobaea), tussock (Juncus spp.) and blackberry (Rubus spp.) are controlled to maintain pastures
for targeted wildlife. Target plants, if left uncontrolled, eventually make pastures unusable to
wintering geese and CWT Deer. Tansy is listed as a noxious weed by both the state and county,
and Canada thistle is listed as a state noxious weed. Low densities and random distribution of
tansy and Canada thistle render biological control impractical. Treatment sites are diked pastures
totaling approximately 950 acres at refuges Mainland and Tenasillahe Island units.

Sensitive areas are ditches and channels within the treatment areas. These areas are avoided so
that no herbicide enters the water. Waters bearing anadramous fish have buffer zones alongside
either side within which no treatment with this herbicide will occur unless applied using a
wicking device. Herbicide applications do not occur during periods of gusty winds or when wind
is in excess of 15 miles per hour. Although CWT deer inhabit the area, there is no conflict since
spraying is very limited, target plants are not major dietary plants of the deer, and this product is
considered to be relatively nontoxic to ruminants.

Pasture Rehabilitation

As pastures age, they generally become more decadent with high percentages of weedy and
invasive species that are less palatable to the CWT deer and Canada geese. Even with a grazing,
haying and mowing program, pastures occasionally need to be rehabilitated through intensive
efforts of plowing, disking and reseeding. Pastures that are grazed seem to require less
rehabilitation while mowed pastures require more frequent rehab work. Pasture rehabilitation is
rotated so no more than one or two fields are done in any one year. There is no set schedule for
pasture rehabilitation with many field going 10 years or more before they are rehabbed. Field
plowing and disking is generally done in the summer to help kill off dense reed canary grass
stands while replanting is done in the early fall when there is increased soil moisture. Fields are
replanted with various grasses and clover that are beneficial to target wildlife including orchard
grass, timothy, perennial rye, annual rye, white clover, red clover and birdsfoot trefoil.

3.7.1.2 Riparian Establishment

Historically, much of the two diked units were once tidally influenced Sitka Spruce swamps that
were flooded twice daily by ocean tides backing up the Columbia River. Once dikes were
constructed and most of the old growth trees were cut, the drier sites were transformed into
pastures and hayfields. Dikes, tide gates, natural sloughs, and drainage ditches now control
flooding during periods of high tides.
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The native forest of the area is classified as a tideland Sitka spruce community and consists of an
over-story of black cottonwood, Sitka spruce, western red cedar, red alder, cascara, and big leaf
maple and an under-story of shrubs such as snow berry, creek dogwood, vine maple, red
elderberry, willow and salmonberry. Scattered openings in the over-story help maintain the
under-story and permit growth of other desirable deer forage species such as blackberry,
thimbleberry, hawthorn and wild rose. The condition of many of the non-tidal forested sites is
declining with little or no understory regeneration.

Interspersion of habitat is an important component to successful management of the CWT deer
population. Deer use is highest in sites with small pastures surrounded by trees and other forest
cover. At present, approximately 20 to 25 percent of the two diked units, Mainland and
Tenasillahe, are forested with the remaining 80 percent of the habitat consists of brush patches
and grass fields. Restoration of native forested vegetation has been of ongoing concern since the
establishment of the refuge.

Both forested sites and passively managed fields (most often reed canary grass fields and brush
patches) are managed to provide escape, resting and fawning cover for the deer. The original
plan was to allow grass and brush fields that serve as cover units to eventually become reforested
through natural plant succession. Unfortunately, this has not happened in a reasonable time
period, as the wet, mild climate encourages a lush growth of reed canarygrass and Juncus that
continually choke out woody seedlings. Heavy deer, elk, and rodent use have also impacted tree
regeneration. The limited planting area and small tree size may also have contributed to failure
of the planting.

The planting rate is about 1,000 trees/acre, which allows for a success rate of around 60 percent
in fenced tree lots. Riparian planting sites will be initially prepared in the summer when field
conditions are capable of supporting the heavy equipment necessary for site preparation.
Planting sites are prepared by discing in summer in anticipation for planting during the following
spring. In selective situations, smaller sites may be tilled during March to give native trees
additional competitive advantage against invasive reed canary grass. Riparian reforestation
corridor sites are generally located along sloughs and other significant waterways. All plantings
will consist of native bare root stock obtained from local (western Washington/Oregon) growers
and nurseries.

Tree protectors are used in the planting sites to protect the base of each plant from meadow vole
predation which can be significant. Tree protectors are a minimum of 18-24 inches in height
mainly for the protection of the tree base from meadows voles or other rodents which tend to
girdle the base of the plants. The tree protectors gradually break away from the base of the tree
over the course of four to five years and eventually fall to the ground and degrade. Fences to
protect the trees are usually constructed around the plantings on the mainland unit. Fences are
10 feet in height and capable of keeping large mammals such as deer and elk out of the planting
sites. The fences generally remain in place until the plantings are of a sufficient height to be
relatively safe from large mammals and beaver. Once the trees are large enough, depending on
site conditions possibly between four and six years, the fencing are removed and materials
reused when in good condition. Trees are planted in rows throughout each corridor site in
random order to permit mowing between the rows during the first year of each planting. Since
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2001, 26 separate riparian enhancement projects have been completed for the primary benefit of
CWT deer. Through 2006, approximately 70 acres (21 woodlots) were planted on the 2,000-acre
mainland unit of the refuge, and 22 acres (five woodlots) were planted on the 1,950-acre
Tenasillahe Island Unit (Figures 3.4 and 3.5).

A habitat enhancement project begun in 2008 which is being funded in part by the U.S. Army
Corps of Engineers is helping to significantly increase the riparian acreage as well as improve
the slough conditions on the refuge’s Mainland Unit. The project will benefit both anadramous
fish as well as the CWT deer. In summary the project calls for replacing and modifying culverts
and tidegates at eight slough locations along the perimeter mainland dike, recontouring about
1,000 linear feet of Risk Creek and development of approximately 210 acres of riparian forest
habitat along approximately 84,000 feet of slough bank at the Mainland Unit. Because the
riparian project requires so much fencing construction and riparian plantings will be staggered
during the three-year planting effort in order to minimize disturbance impacts to wildlife.
Corridors will generally be no longer than 100 yards in length with unfenced zones between each
corridor so that movement of CWT deer and elk are not restricted.

Once the native cover is reestablished it will provide shade conditions along sloughs and other
waterways that will result in cooler peak summer water temperatures for out-migrating
salmonids. It will also improve important cover and feeding opportunities for the federally
endangered lower Columbia River population of CWT deer, along with improved habitat
structure for a variety of neotropical migrating birds.

3.7.1.3 Non-tidal Wetland Enhancement

Wetland enhancement work has taken place in late spring through early fall, the driest portion of
the year. Work begins as soon as soil conditions allow, with discing and plowing of the wetland
sites and adjacent pastures occurring first. As the sites dry, more extensive dozer and scraper
work is initiated. In the wetter locations some of the more extensive heavy equipment activity
may be delayed until during the months of July and August. Since 1999, over 100 acres on the
Mainland Unit and 25 acres on the Tenasillahe Island Unit have been modified to allow for
managed wetlands.

Wetlands are managed as summer feeding sites for the deer with the secondary goals of
providing overwintering feeding and loafing sites for waterfowl and springtime breeding and
larval rearing sites for pond-adapted amphibians. Water inflows at these sites will occur from
precipitation and subsequent runoff into the wetland areas. Water levels will be maintained at
relatively shallow depths (2-3 feet) to promote use by dabbling ducks. During periods of high
precipitation, wetlands may serve as overflow areas, i.e., places that can be flooded instead of
allowing the entire refuge to be inundated. These managed wetlands help to control invasive
plant species by allowing the refuge to control water levels and to some degree the timing of the
water inundation.

3-20 Chapter 3. Physical Environment



Lewis and Clark and Julia Butler Hansen National Wildlife Refuges CCP/EIS

Figure 3.4. Woodlot names and locations on the Mainland Unit of the Julia Butler Hansen Refuge.
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Figure 3.5. Woodlot names and locations on the Tenasillahe Island Unit of the Julia Butler Hansen

Refuge.
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Consideration is also given to management of water levels and management schemes for
amphibian species. Species identified on the refuge include the long-toed salamander,
northwestern salamander and Pacific tree frog and red-legged frog. Further survey work is
planned to identify additional species as well as determine their relative population abundance.
Particular emphasis will be placed on breeding water depth and larval use in wetlands. The
expansion of bullfrog populations, which require water for two or more years to complete their
life cycles, is limited by drying the wetlands during the summer.

Emergent wetland species such as smartweed and cattails benefit from the enhanced wetlands
and provide valuable cover and food for waterfowl. Other wetland species such as manna grass
provide a food source for the CWT deer when the wetlands dry summertime. Emergent plants
are encouraged to develop through natural succession. During late spring, the water is removed
from wetlands and the growth of species such as reed canarygrass, Juncus and sedges will likely
accelerate. Management of the wetland bottoms depends on the type and amount of vegetation
cover and involve periodic mowing and discing of the sites.

Enhanced wetland on the Mainland Unit of Julia Butler Hansen Refuge

3.7.2 Lewis and Clark National Wildlife Refuge

There is no active management taking place on the islands of the Lewis and Clark National
Wildlife Refuge. The refuge islands are managed to permit natural processes to dominate such
as tidal cycles and river flow. The only recent management actions to take place on the refuge
islands have been in the form of limited biological weed controls. In the three units that are not
on islands (Tongue Point, Emerald Heights and Browsmead) a few management actions have
occurred.
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Cleanup of toxic lead paint at Tongue Point occurred during in 2002. A contractor for the U.S.
Coast Guard treated 170 cubic yards of contaminated sandblast grit and surrounding soils and
then removed the materials. The piles were left from buoy cleaning activities performed by the
U.S. Coast Guard prior to transfer to the USFWS. In all thirteen piles and grit were removed
located along a 1,500-foot section of dirt road running along the west side of Tongue Point.
Treatment took four days and was accomplished by spraying the grit piles with a phosphoric acid
reagent. Treatment of the grit piles helps stabilize the heavy metals within the grit, rendering the
material non-hazardous for disposal purposes.

Other management activities have included maintenance of the perimeter road at Tongue Point
and grazing and riparian tree planting at the Browsmead Unit.

3.8 Topography and Bathymetry

The estuarine shoreline in both states consists of rocky, forested cliffs and low, wet floodplain
areas that have been diked. A number of minor creeks and rivers with small drainage basins
enter the estuary from both shores, but, because of their small size, they do not have much
influence on the Columbia River. The topography of the riverine portion of the estuary does not
vary significantly. The river’s shoreline and adjacent lands have been diked and developed
extensively for agricultural and industrial development as well as for commercial and residential
uses. Only the Emerald Heights Unit and Tongue Point Unit of the Lewis and Clark Refuge
along the south shoreline of the Columbia River have any significant slope. The Tongue Point
Unit is essentially a hill, with steep to moderate slopes rising from the water to a crest. The west
side has a steep (95 percent) slope, and there are tall cliffs in the northwest corner.

3.9 Geology

The estuary, formed over geologic time by the forces of volcanism, glaciation, hydrology, and
the erosion and deposition of sediments, now has a surface area of approximately 41,200
hectares (101,750 acres). Circulation of sediments and cycling of nutrients within the estuary are
driven by river hydrology and coastal oceanography. Sea levels have risen since the late
Pleistocene epoch, resulting in coarse and fine sand deposits in submerged river channels. The
region is also characterized by basalt flows of an age similar to the sedimentary bedrock units.
These basalt flows are related to, and probably initiated from, Columbia River flood basalt flows
originating from the Columbia Plateau (Niem and Niem 1985).

The Tongue Point and Emerald Heights units of the Lewis and Clark Refuge are located in the
Astoria structural basin within the Coast Range physiographic province. The bedrock underlying
this structural basin predominantly consists of marine deposited gray siltstone and claystone of
the Astoria Formation, which is inferred to be on the order of 2,000 feet thick. Younger
alluvium deposits are located throughout the Astoria Basin. These deposits consist of floodplain
clay, silt, sand, and gravel, and estuarine laminated clay, silt, and fine sand (Niem and Niem
1985).

Periodic massive disturbances are an integral part of the natural environment that forms the basis
for the ecology and evolution of anadromous fish in the Columbia River Basin. Additionally,
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natural events of large magnitude, such as the Mount St. Helens eruption, which impacted
steelhead runs in Washington’s Toutle River, have often occurred in localized regions over time.

3.10 Soils

3.10.1 Lewis and Clark Refuge

Soils on the Lewis and Clark Refuge vary significantly depending on the site. Except for
Tenasillahe Island, the soils of the Columbia River islands have not been officially classified, but
generally consist of soils found in a floodplain. Dredge spoil sites adjacent to some of the
natural islands are well drained and generally consist of sandy soils dredged from the nearby
river bottom sites.

3.10.1.1 Brownsmead Unit

At the Brownsmead Unit there are two soil types. One soil is termed Coquille-Clatsop Complex
with a 0 to 1 percent slope. This soil complex generally has inadequate drainage, commonly
floods, and is susceptible to upper layer compaction. Major uses of the soil are for croplands and
wildlife habitat. The second soil is termed Brallier mucky peat with a 0 to 1 percent slope, and
elevation of 5 to 25 feet, with very dark grayish brown to dark brown mucky peat. It is a deep
very poorly drained soil with moderate permeability with common plants consisting of Sitka
spruce, red alder, western red cedar, willow, salmonberry, skunk cabbage, sedges, rushes, and
Douglas’ spirea (USDA NRCS 1988).

3.10.1.2 Tongue Point Unit

At the Tongue Point Unit the soil types consist of the Klootchie-Necanicum Complex and the
Necanicum-Ascar Complex. The Klootchie-Necanicum Complex consists of 30 to 60 percent
slopes, with a good drainage, moderate permeability, and rapid runoff of precipitation, while the
Necanicum-Ascar Complex consists of 60 to 90 percent slopes, good drainage, moderate
permeability, and very rapid runoff (USDA NRCS 1988).

3.10.1.3 Emerald Heights Unit

On the Emerald Heights Unit two soil types are also present. The Templeton-Ecola silt loam has
30 to 60 percent slopes and is deep and well drained with moderate permeability and a severe
erosion hazard. The major uses of this soil type, which has a dark grayish brown coloration, are
for woodland management and for wildlife habitat. The second soil type is the Templeton silt
loam, which is basically the same soil minus the Ecola loam characteristics. The main difference
is the reduced slope percentage, which is from 3 to 30 percent (USDA NRCS 1988).

3.10.2 Julia Butler Hansen Refuge

Soil on most of the Julia Butler Hansen Refuge is classified as Ocosta silty clay loam with less
than 10 percent slope. It is an alluvial bottomland soil associated with the Columbia River
floodplain. Fertility is moderate to high. This fertility coupled with high available moisture
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contributes to heavy vegetative growth. In the event of a wildfire, high fuel loads could be
expected. A smaller soil component of the Julia Butler Hansen Refuge is termed Fluvaquents,
tidal. This is a very deep but poorly drained soil type that is typical of soils found on floodplains
and deltas. The slope type is 0 to 1 percent with an elevation of sea level to 10 feet. No one
single profile is representative of this soil type but one general characteristic is that it has a very
dark olive gray and very fine sand surface layer about 6 inches thick. Runoff is very slow in this
soil type and it is subject to frequent periods of flooding during high tides. A third small soil
type found on portions of the river islands is udipsamments which are basically old dredge spoil
disposal sites that are well drained with an elevation of 10 to 30 feet and a slope of 0 to 2
percent. Vegetation on this soil type can vary from none to moderate grass cover and shrub
cover (USDA NRCS 1986).

Although no official soils mapping has been completed for Tenasillahe Island, a soil and water
conservation plan completed in 1978 did identify certain soil types on the island. The soils
identified were Clatsop silty clay loam, Coquille silt loam, Sauvies clay loam, tidal flats, made
land pumped dikes, and unnamed silty clay loam. All of these soils are generally very poorly
drained and were formed in fine textured alluvium consisting of a tidal mud (USDA NRCS
1986). These soils with minimal slope are used to support CWT deer and are managed as
pasture for wildlife habitat.

3.11 Hydrology
3.11.1 Overview

The Columbia River estuary area is a drowned river valley, but, unlike most estuaries, it is
primarily fresh water in nature, due to the tremendous influence of river flows. Approximately
26,550 hectares (about 71.2 percent) of the 37,289 hectares of this estuarine region are composed
of shallow water habitats.

With the exception of the Willamette River, most of the Columbia River’s tributaries west of the
Cascades drain relatively small watersheds. Tributaries originating in the Cascades include the
Willamette and Sandy rivers in Oregon, and the Washougal, Lewis, Kalama, and Cowlitz rivers
in Washington. Coast Range tributaries include the Elochoman and Grays rivers in Washington,
and the Lewis and Clark, Young’s, and Clatskanie rivers in Oregon.

The flow of the lower Columbia River is strongly influenced by climatic variations as well as
tides. The tidal influence on water surface elevation is evident all the way up river past the cities
of Vancouver, Washington, and Portland, Oregon. During low flow periods, tides may cause
river flow to reverse up to approximately river mile 80. Tidal salinity normally extends upstream
to approximately river mile 23; historically it has reached river mile 46. The lowest river flows
generally occur during September and October, when rainfall and snowmelt runoff are low. The
highest flows occur from April to June, resulting from snowmelt runoff from the Cascade and
Rocky Mountain Ranges to tributaries of the upper Columbia. High flows also occur between
November and March, caused by heavy winter precipitation in the tributary basins of the lower
river, primarily the Willamette River in Oregon and the Cowlitz River in Washington.
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Construction of over 200 dams on the Columbia River and its tributaries has dramatically altered
the historic hydrology. Dams now impose additional water level fluctuations to meet demands
for hydroelectricity, 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. Regulated winter flows are typically less than 200,000
cubic feet per second (cfs). Peak flows in May and June have declined from about 600,000 cfs to
350,000 cfs. Prior to dam construction, average spring floods regularly inundated 170,000 acres
of bottomland along the lower Columbia River for periods of up to 60 days. Major spring flood
events inundated up to 300,000 acres of the lower Columbia River floodplain. 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 diking, draining, filling, dredging, and flow regulation.

3.11.2 Lewis and Clark Refuge

The hydrology of the lower Columbia River and its estuary are related to the daily rising and
falling of the tides. As it nears the ocean, the slowing current deposits the river’s silt load to
form low, marshy islands and sandbars. Twice a day, many of the islands of the Lewis and Clark
Refuge are part of the land, and twice they are reclaimed by the water, where rising ocean tides
slow the river’s current. These estuary islands form a chain that begins just above Tongue Point
and follows the Oregon shore of the main channel upriver to Tenasillahe Island. Many of the
river islands have large sloughs that cross through them that are directly connected to the
Columbia River. A dike on Karlson Island was breached in 1976 but is still visible on aerial
photos.

Two refuge units, Tongue Point and Emerald Heights, are on the Oregon side of the river close
to the estuary, but high enough in elevation that they are not affected by daily tidal inundation.
At Emerald Heights, several small unnamed drainages cross through the unit carrying water
during heavy rainfall events. A third unit, Brownsmead, consists of low-lying pasture land that
is at times inundated with sheet water during the winter months but is protected from tidal
flooding by a river dike. Saspal Slough, which connects with the Columbia River via Blind
Slough, borders the northern and western sections of the Brownsmead Unit.

3.11.3 Julia Butler Hansen Refuge

The Julia Butler Hansen Refuge consists of two large diked units (Mainland and Tenasillahe
Island) as well as several undiked islands in the Columbia River (Hunting, Price, Wallace, and
Crims) along with several small parcels near the town of Westport, Oregon. The two diked units
are protected from daily tidal fluctuations by a system of flood control levees. The Mainland
Unit contains 2,000 acres and is located along the Columbia River between the towns of
Cathlamet and Skamokawa, Washington. The Elochoman River joins the Columbia River in the
southeast part of the unit. The Mainland Unit also includes approximately 151 acres of forested
intertidal Sitka spruce swamp and marsh on the east side of the Elochoman River that is not
diked. Steamboat Slough and Brooks Slough dikes serve to protect Mainland Unit lands from
daily tidal inundation from the Columbia River to the south, the Elochoman River to the west
and southwest, and Brooks Slough to the northwest.
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On the Mainland Unit, six tidegates are located under the refuge perimeter dike (under
Steamboat Slough and Brooks Slough Roads) to allow water to drain from the area (Figure 3.6).

The 48-inch-diameter Indian Jack Slough tidegate (Figure 3.7) drains water from the eastern
portion of the unit while the combined three adjacent tidegates located at the head of Brooks
Slough drains water from the northwestern portion of the refuge. An expulsion pump located at
the head of Brooks Slough also helps to drain excess water off of the refuge and is especially
beneficial during periods of high river levels when the tidegates do not open. Two smaller
tidegates, one located at the west end of Steamboat Slough Road and one located at the west end
of Brooks Slough Road, also help to drain the northwest end of the refuge. The smaller
northwest Steamboat Slough tidegate was replaced in 2003 to provide increased fish accessibility
in that portion of the refuge. The smaller tidegate at the west end of Brooks Slough is extremely
old (circa 1920), has a moderate leak, and is in need of replacement.

Figure 3.7 W201 tidegate replaced in 2003 across from Price Island.

Photo: USFWS
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Figure 3.6 Water management structures — Mainland Unit
W259 Tidegate

Legend

Water Management Structures
O Tidegate Location

@ Water Control Structure
Levee/Dike

Wetland Enhancement Areas

@ Existing Non-tidal Wetlands
Refuge Land Status
/\/ Approved Boundary
L= Refuge Managed Lands
Lewis and Clark National
Wildlife Refuge
0

Miles 04
[ =

C——
0 Kilometers 0.4 UTM ZONE 10N
NAD 83

2006 NAIP

Chapter 3. Physical Environment

Hampson Slough Tidegate (New)

Brooks Slough Tidegate
and Pump Station

Potential Ellison Slough
Tidegate Location

Duck Lake Slough
Tidegate

Indian Slough Tidegate

—"

—— -
—_———

Data Sources: Refuge Boundaries from USFWS/R1; Roads from ESRI; County and State Boundaries from BLM; Hydrology from NOAA and USGS; Imagery from

3-29



Lewis and Clark and Julia Butler Hansen National Wildlife Refuges CCP/EIS

The Mainland Unit is located within Wahkiakum County Diking Improvement District #4, which
has an easement for the refuge dike and is responsible for maintenance of the refuge tidegates.
Because the district has limited funding and resources, the refuge has shared the cost of the more
recent tidegate and expulsion pump repairs and replacements.

Water flow into the unit occurs through precipitation and inflow from several different sloughs
and creeks. Indian Jack Slough and Risk Creek are the two main sources of inflow. Nelson
Creek, which is thought to have historically flowed into Indian Jack Slough, was diverted into
the Elochoman River to reduce flooding potential on lands behind the dike. This diversion was
likely around the time the dike was constructed in the 1920s. Several larger sloughs and
numerous smaller sloughs and ditches bisect the unit channeling water throughout the refuge to
the tidegates. Flows in the slough and ditches are generally very slow (less than 10 cfs) due to
flat topography and exterior tidegates. One exception is Risk Creek, which is channelized as it
runs to the east of the Wildlife Viewing Site flowing down towards Brooks Slough. During
periods of heavy rainfall, Risk Creek water flows into the refuge at an estimated 250 cfs.

Another small unnamed drainage is diverted by a small dike to the west of the Wildlife Viewing
Site adjacent to State Highway 4 flowing under Brooks Slough Road and into Brooks Slough.
The diversion ditch has become filled with silt in recent years causing water to flow over the
dike and into the northwest corner of the Mainland Unit. Two of the larger sloughs on the unit,
Ellison and Indian Jack, have no direct outlet to the river although essentially all sloughs and
ditches on the unit are interconnected, thus providing at least minimal water connectivity
throughout the refuge.

During periods of heavy winter rainfall, when tidegates remain closed for long periods, the
refuge dikes can act as dams holding back water inflow into the refuge. During periods of heavy
rainfall, such as in February 1996 and November 2006, water levels inside the dike have covered
90 percent of the refuge lands for several weeks. Even during winters with average rainfall,
water inside the dike can flood vast areas of the lower-lying lands.

Managed wetlands are generally filled through direct precipitation during the winter months,
although during heavy rainfall events water will flow from adjacent sloughs and ditches through
the water control structures and into the wetlands. Therefore, in addition to providing high-
quality waterfowl and amphibian habitat, these wetlands serve as important water impoundment
sites during periods of heavy rainfall. Non-managed wetland sites also serve as water
impoundment reservoirs during heavy rainfall events, but there is no ability to control water
levels during non-flood periods. During the summer months, managed refuge wetlands are
generally dewatered, although many sites dry up naturally. The wetland adjacent to the shop
facility is unique in that it has a sandy substrate and fills with ground water from the nearby
Elochoman River.

Since 1999, 14 wetlands totaling 105 acres have been enhanced on the Mainland Unit. These
sites were former low-lying reed canarygrass and tussock-infested fields that traditionally
flooded from winter rainfall (November through April). Prior to enhancement they provided
little benefit to most wildlife due to the inability to manage water levels and control invasive
vegetation. These areas were enhanced by removal of non-native vegetation, contouring of
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wetland bottoms, and installation of water control structures to permit manipulation of water
levels. Each water structure empties into a slough or ditch.

3.11.3.1 Tenasillahe Island Unit

The Tenasillahe Island Unit lies just across the main channel of the Columbia River and west of
the Mainland Unit. The island is 1,950 acres in size, of which 1,700 acres are surrounded by a
dike. The diked area is similar to the Mainland Unit in water drainage and land cover. An
interior dike protects Multnomah Slough from the remainder of the island. Both dikes were built
in the same time period that the mainland dikes were constructed, in the 1920s. There are a total
of four tidegates on the Island. A set of three 84-inch tidegate structures are located on the main
outflow channel to the island. The structures are concreted in place and have stop-log structures
which allow for water level manipulation inside the dike. The gates themselves were recently
replaced (2007) and are now aluminum side-hinged gates which should provide a somewhat
better fish passage situation then the previous top hinged iron gates. All three gates have (24-by-
24-inch) fish doors which can be opened to facilitate fish passage when interior water levels are
low enough that flooding is not an issue. A fourth 48-inch tidegate is located at the head of
Multnomah Slough and allows water to drain from the northern portions of the island.

Gravel roads are found on the top of the perimeter dike, which surrounds the majority of the
refuge. An additional smaller dike separates Multnomah Slough and lands in the northwest
section of the unit from the remainder of the island. The center road bisects the island crossing
two large sloughs which help drain the interior of Tenasillahe Island. Both slough crossings
have large culverts which are currently plugged, allowing no water flow between the upper and
lower sloughs. Maintenance of the four tidegate structures, the dikes, culverts and the roads is
the responsibility of the refuge. The southern tip of the island consists of a black
cottonwood/Sitka spruce intertidal swamp that encompasses 250 acres and is not diked.

The hydrologic regime on the Tenasillahe Island Unit is similar to the Mainland Unit; the
exception is that from the Columbia River, the sloughs or creeks which flow into this island are
no longer naturally free flowing. Groundwater levels inside the dike while much lower than that
of the surrounding river levels, are tied closely to the Columbia River level. Water control
structures manage the water exchange and groundwater levels are maintained by the river. There
are five newly constructed wetlands totaling 25 acres that have been developed on the
Tenasillahe Island Unit since 2003.

3.11.3.2 Hunting and Price Islands

Hunting and Price Islands are located directly across the river from the Mainland Unit. Portions
of Hunting Island are flooded twice by the daily tidal cycles of the Columbia and Elochoman
rivers. Much of Price Island, which is mainly an old dredge spoil site, is slightly higher in
elevation and is only minimally affected by the river’s tidal cycles. Hunting Island has several
sloughs, which bisect through the unit and are directly connected to the hydraulic regime of the
adjacent river system. Price Island does not have any sloughs that bisect the island.
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3.11.3.3 Wallace and Crims Islands

The upriver islands, Wallace and Crims, are similar to the lower estuary islands in that they are
undiked; however, they are slightly higher in elevation than the islands of the Lewis and Clark
Refuge and are less susceptible to river flooding. A habitat restoration project, which began in
2004 on the Crims Island Unit, was implemented to improve the tidal flow to the interior of the
island and replace non-native reed canarygrass with native plants. Numerous sloughs with a
direct connection to the adjacent river meander through Crims Island. A total of 76 acres were
restored from what was formally reed canarygrass infested fields and converted to productive
tidal wetlands in 2004 and 2005 (Figures 3.8 and 3.9). Wallace Island is similar in hydrology to
Hunting Island, with several smaller sloughs and one large slough bisecting the unit.

Figure 3.8 Crims Island before tidal restoration work.

Photo: USFWS

Figure 3.9 Crims Island after tidal restoration work.

Photo: USFWS
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3.11.3.4 Westport Unit

The Westport Unit consists of several heavily vegetated parcels of land between Oregon
Highway 30 and Westport Slough, just east of Westport, Oregon. This area during winter
rainfall events gets saturated with water, but an old railroad dike along the outside of the
property restricts flooding of the interior.

3.12 Water Quality

Rivers and streams are important commercial, recreational, and biological resources. They
provide habitat for fish and wildlife and drinking water, and they are important for transportation
as well as recreation such as fishing and kayaking. Rivers and streams in the Columbia River
basin face many challenges from the introduction of toxic materials and bacteria from point
source (identifiable sources of pollution from a single point or conveyance, such as a discharge
pipe, that are regulated) as well as materials from nonpoint sources (sources of pollution that do
not have a single point of origin; examples include air sheds, agricultural lands, cities and towns,
construction sites, dams, mines, and other areas where runoff from the land may carry toxic
contaminants to a stream and/or river) (ODEQ 1996). Currently, the estuary receives
contaminants from more than 100 point source and numerous nonpoint sources, such as surface
and stormwater runoff from urban and agricultural areas (Fresh et al. 2005). Agricultural, urban,
industrial, and timber harvesting practices also affect water quality in the estuary (Lower
Columbia Fish Recovery Board 2004). The release of toxic contaminants, nutrient loading, and
reduced dissolved oxygen have altered the water quality in the Columbia River estuary. The
available literature on water quality provides more information about the threats to water quality
than it does about other water quality issues in the Columbia River estuary.

3.13 Environmental Contaminants

3.13.1 Lewis and Clark Refuge

The Lewis and Clark Refuge includes islands, mudflats, and tidal marshes, and the refuge was
established in 1972 to preserve wintering and resting areas for an estimated 1,000 tundra swans,
5,000 geese, and 30,000 ducks. Bald eagles are present year-round with over 30 nest sites. The
surrounding waters and channels provide food resources for shorebirds, and juvenile salmon.
Other fish species include American shad, smelt, perch, starry flounder, bass, catfish, and Pacific
lamprey. Harbor seals and California sea lions feed on fish in the estuary while beaver, raccoon,
weasel, mink, muskrat, and river otter are found on the islands.

Refuge lands and associated fish and wildlife are located along the Columbia River, which is a
major shipping corridor to six ports on the lower Columbia River and eastern Washington, and
are, therefore, susceptible to spill events and other contaminant inputs from the surrounding river
and waterways.

The current presence of contaminants on the refuge and in the lower Columbia River ecosystem
directly impacts fish and wildlife species and their habitats, including reducing species’ ability to
successfully reproduce and flourish. This may be due to reduced quality or quantity of forage
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species or direct impacts of the contaminant on the individual listed species. Organochlorine
contaminants in the Columbia River accumulate in prey of aquatic-dependent wildlife along the
river, and these contaminants impact some top level predators such as bald eagle, osprey, mink,
and river otter that use refuge lands (Anthony et al. 1993; Buck et al. 2005; USFWS 2004)

3.13.1.1 Lewis and Clark Islands Unit

The Lewis and Clark Islands have not been identified as having contaminants. The associated
waters and wildlife in and around the Islands Unit are tested by various entities for contaminants
in the environment. However, contaminants such as organochlorine compounds including DDE,
polychlorinated biphenyls (PCBs), dioxins, and furans, and polybrominated diphenyl ethers,
have been documented in fish and wildlife in the lower Columbia River in and around refuge
lands (Buck et al. 2005; USFWS 1999).

3.13.1.2 Tongue Point Unit

Tongue Point is a 308-foot high, 79-acre peninsula, which protrudes 0.8 mile into the Columbia
River at river mile 18 (Figure 3.10). There are a number of documented contaminant concerns at
Tongue Point, a constructed peninsula, which is located on the south side of the Columbia River,
just 3 miles to the east of Astoria, Oregon. The Service has no facilities located on this property.
The vegetation is mature western hemlock/Sitka spruce/western red alder forest with some
Douglas fir and bigleaf maple. The topography is essentially a hill, with steep to moderate
slopes rising from the water to a crest. The west side has a steep (95 percent) slope, and there are
tall cliffs in the northwest corner where an old rock pit and shooting range were once located.
Former Navy munitions bunkers are still located on the crest of the hill. The Tongue Point area
provides nesting and foraging habitat for several bald eagles and for large populations of
shorebirds and waterfow! at the land base.

The Service completed a contaminants inventory of this area in 2005. The report identified
contaminants at the Tongue Point site associated with former U.S. Navy activities. These consist
of weathered petroleum compounds in fueling areas (above and below ground storage tanks) and
pipelines, petroleum compounds, PCBs, and metals from a former landfill at south Tongue Point,
which is currently undergoing remediation. Although underground and aboveground fuel
storage tanks were removed from the site, an area where an underground tank was removed near
the Job Corps facility still leaks petroleum into the Columbia River near the concrete piers
(Woodward-Clyde 1998). There are currently no plans to remediate this tank area further.

Contaminants above background levels include some metals, semi-volatile organic compounds,
organochlorines such as PCBs, petroleum compounds, and tributyltin (Buck et al. 2005; USFWS
2004). Environmental risk from the sediments has not been directly assessed, but it is likely that
risk is low, based on the measured concentrations in this report unless the sediment is disturbed.
In 2001, sediment between one of the piers was dredged to allow boat traffic and the dredged
material was placed upland on the pavement at Tongue Point.
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Figure 3.10 Aerial photo of Tongue Point, Oregon.

Photo: USGS

Another documented source of contaminants is the USCG facility on the west side of the
peninsula. Large buoys were brought to the facility for painting and sandblasting, and the
sandblast grit was dumped into the nearshore area on-site and into piles on the currently owned
refuge land at north Tongue Point. The sandblast grit was contaminated with metals such as lead
and tributyltin. Most of the paint chips and sandblast material in the piles on the refuge have
been removed during a remedial action, but high concentrations of lead remain on the refuge area
and it is likely that receptors such as worms, passerine birds, and small mammals are exposed to
the metal (Buck et al. 2005; USFWS 2004).

3.13.2 Julia Butler Hansen Refuge

Organochlorine compounds; DDE, PCBs, dioxins, furans, and polybrominated diphenyl ethers
have been documented in fish and wildlife in the lower Columbia River in and around refuge
lands and waters. Concentrations have accumulated in top-level predators such as river otter,
bald eagles, and osprey and are associated with reduced productivity of bald eagles nesting in
and around Julia Butler Hanson Refuge (Buck et al. 2005; USFWS 1994, 2005). Corbicula
clams collected from a county-owned beach at Elochoman Slough adjacent to the mainland of
Julia Butler Hanson Refuge contained elevated levels of PCBs (Buck et al. 2005; USFWS 2005).
People pass through the refuge in order to collect the clams at the slough and could be exposed to
PCBs when eating the clams.
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A potential for oil spills exists on the refuge islands as boat traffic on the Columbia River is
common with both pleasure boats and large container ships and barges passing by the refuge
islands on a daily basis.

Major fuel spills have been documented three times on the lower Columbia River since 1978
(Washington Department of Ecology 2007). On March 19, 1984, the oil tanker Mobil Oil ran
aground near St. Helens, Oregon spilling an estimated 165,000-200,000 gallons of oil into the
Columbia River. Over the next few days very high tides and strong winds pushed oil into the
tidal marshes bays and shorelines on the Washington side of the river. The beach near the refuge
shop received heavy accumulations of congealed oil “globs,” which washed up on shore. A bird
cleaning/recovery center was set up in the refuge shop on March 23 and operated through April
23,1984. A total of 450 birds were treated, primarily scoters, western grebes, and common
murres. Of the birds treated, 288 (64 percent) survived and were released. Bald eagles on and
near refuge lands experience poor reproductive success compared to eagles producing in other
areas of Oregon and Washington, and the reduced productivity of the lower Columbia River
eagles has been associated with organochlorine contaminants in eggs. In addition, these
contaminants have been found in eggs of ospreys and great blue herons nesting near the refuge,
and in river otter collected in the vicinity of the refuge (Buck et al. 2005; USFWS 2005). Fish
and invertebrates from the lower Columbia River contain organochlorine body burdens that
exceed protection levels for predators, although it is unknown if contaminant concentrations are
harming the organisms themselves (LCREP 1999).

3.14 Surrounding Land Use

The Columbia River lies adjacent to and surrounds a large portion of the Lewis and Clark and
Julia Butler Hansen refuges and provides a multitude of functions including fishing, hunting,
cargo ship transportation, boating, recreation, and floating recreational cabin use. A variety of
land uses occur in the vicinity of both Refuges. Surrounding land use involves mostly
agricultural production, timber resources and water related recreational activities.

3.14.1 Lewis and Clark Refuge

On the Lewis and Clark Refuge both the Tongue Point Job Corps Center and the Coast Guard
Facility are located just to the south and adjacent to the Tongue Point Unit. The Emerald
Heights Unit is adjacent to a large apartment complex which borders the western boundary of the
89-acre unit. To the east of the Tongue Point Unit, portions of an old naval air station and a ship
docking facility still exist. Currently, there is no industrial activity