4. MANAGEMENT PLAN

4.1 Introduction

As the core of the subbasin plan, the management plan provides the direction in which
the subbasin needs to proceed in the future regarding enhancement of aquatic and terrestrial
habitats over the next 10-15 years. It provides testable hypotheses, measurable objectives and
implementable strategies formulated upon the biological priorities and current conditions
provided in the assessment and inventory.

This management plan provides information about two subbasins: the Columbia River
Estuary and Mainstem Lower Columbia River. It also covers a subarea that includes the western-
most Oregon tributaries. Major tributaries are not included in this analysis because they have
been designated as subbasins by the Northwest Power and Conservation Council (NPCC); they
are addressed separately in other subbasin plans.
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Figure 4-1: Large-scale map of the lower Columbia River mainstem and estuary, depicting major
tributaries and population centers (R2 2003).

411 Approach

The project team and Planning Group have recognized that the state of the science
relative to ecosystem processes and salmon in the Columbia River estuary is dissimilar to that of
the tributaries. In particular, the ability to model productive capacity and predict responses to
management action is limited. Focused efforts currently are underway that will further define
the limiting factors, research, monitoring and evaluation. Significant progress will be made in
these areas during the last half of 2004 and in early 2005.
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As such, this plan moves forward with assumptions with or about which the degree of
certainty is not always high. While the assumptions in this subbasin plan are derived from
currently available information, the project team expects that these will likely need adjustments
as new information becomes available.

Because of the likelihood of upcoming modifications, this management plan is built for
flexibility. The project team has attempted, whenever possible, to develop and articulate the
links between limiting factors, objectives and strategies and explain the logic behind making
such links. The project team also attempted to articulate the level of certainty on which
assumptions and decisions are based. This transparency should help keep this plan dynamic and
allow for adjustments and plan adaptations based on more refined data and information.

A comprehensive diagnostic model of the system, like EDT, could not be developed
within the scope of this plan.
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Figure 4-2: Figure 0 3 Process model workflow for development of the Mainstem Lower Columbia
River and Columbia River Estuary subbasin plan

This Management Plan builds on information in the assessment and inventory, articulates
a subbasin vision and values and examines four major areas of emphasis: working hypotheses,
limiting factors, objectives (biological and physical) and strategies (Figure 4-2). Working
hypotheses, limiting factors, objectives (biological and physical) and strategies areas are
examined at a species level for focal species and other species of interest (ecological interest,
management interest and recreational interest). Focal species were selected based on:

e ESA status
e Cultural importance of the species
o Level of information available about species’ life histories allowing an effective assessment

o Life histories representative of the use of Mainstem Lower Columbia River and Columbia
River Estuary subbasin

Mainstem Lower Columbia River
and Columbia River Estuary Subbasin Plan 4-2 May 2004



Table 4-1. Species Selection and Planning Context.

Species | ESA | Ecological, | Cultural | Economic, Recreation,
Species of Primary Interest (Focal Species)
Fall Chinook X X X X X
Chum X X X X X
Spring Chinook X X X X X
Winter Steelhead X X X X X
Summer Steelhead X X X X X
Coho X X X X X
Pacific Lamprey X X X
Bald Eagle X X X
CWT Deer X Xq X
Green Sturgeon X X
White Sturgeon X X X X
Species of Ecological Significance
N. Pikeminnow X Xs X
Shad X; X X
River Otter X,
Eulachon X X X X
Caspian Tern X X
Osprey X
Yellow Warbler Xio
Red-eyed Vireo Xio
Species of Management Interest
Dusky Canada Goose Xs
Sandhill Crane X Xs
Species of Recreational Significance
Walleye X, X
Smallmouth Bass X5 X
Channel Catfish X7 X

1 May be positive or negative ecological impact; this column only indicates relative significance.
2 May be positive or negative economic impact; this column only indicates relative significance.
3Active recreation potential (e.g., harvest).

4 Likely ecologically important historically.

5 Seasonal crop damage.

6 Historically not present in estuary.

7 Non-native species.

8 Some economic importance for control program.

9 Indicator of ecosystem health.

10 Indicator of habitat type.

From the species level this information was compiled and synthesized for use in decision
making. The information from focal species forms the core of the plan supplemented with
information from other identified species of interest and from information acquired through the

assessment process for the Western Oregon tributaries subarea.
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The compilation and synthesis is detailed in this Management Plan; the species-level
information is included with the Management Plan Supplement (Chapter 5).

Management Plan Supplementary Information

Because the Mainstem Lower Columbia River and Columbia River Estuary are
considered out-of-basin effect for most upstream users, the Planning Group recommended that
the plan recognize the needs of stocks that use the estuary for only part of their life history. In
setting out the goals of the Mainstem Lower Columbia River and Columbia River Estuary
subbasin plan, the Planning Group identified a large number of aquatic and terrestrial species to
be in this plan. As such, a large amount of material was generated for all salmonid stocks using
the estuary; it was recognized that building a management plan around all of this information
would require a significant amount of condensing and summarizing. In an effort to keep the
policy considerations as focused as possible, the species-specific information was organized into
a Management Plan Supplement (Chapter 5) that accompanies this subbasin plan. This
supplement has species-specific limiting factors, working hypotheses, threat identification,
physical objectives, strategies and measures.

Vision

The vision provides general guidance and priorities for the long-term future of the
subbasin. The vision describes, generally, the desired future condition of the subbasin. The
vision reflects the policies, legal requirements and local conditions, values and priorities of the
subbasin in a manner that is consistent with the vision described for the Columbia Basin in the
Council’s program. The vision was drafted by a Planning Group subcommittee, and then
approved by the Planning Group. The vision section includes: vision, supporting statements,
strategy links and, for each of the species examined, value statements.

Working Hypotheses

The Subbasin Assessment (Chapter 2) examined physical and environmental
characteristics of the Mainstem Lower Columbia River and Columbia River Estuary and the
Western Oregon tributaries subarea. These assessments culminated in basin-wide working
hypotheses that represent the processes and functions that govern how these ecosystems function
with respect to focal species and species of interest. These working hypotheses are used to relate
limiting factors for each species to physical and biological objectives and to species-specific
hypotheses that posit a response to changes in a given physical condition or limiting factor. The
species-specific limiting factors, physical objectives and working hypotheses are available in the
Management Plan Supplement (Chapter 5).
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Table 4-2: Mainstem And Estuary Working Hypotheses

Working Hypotheses — Estuary & Lower Columbia Mainstem

E.H1.

E.H2.

E.H3.

E.H4.

E.H5.

E.H6.

E.H7.

E.H8.

E.HO.

E.H10.

E.H11.

E.H12

Complex and dynamic interactions between physical river and oceanographic processes, as
modulated by climate and human activities, affect the general features of fish and wildlife
habitat in the Columbia River estuary and lower mainstem.

Human activities have altered how the natural processes interact, changing habitat conditions
in the Columbia River estuary and lower mainstem.

Rates of obvious physical habitat change in the Columbia River estuary and lower mainstem
have slowed in recent years; current physical and biological processes are likely still
changing such that habitat conditions represent a degraded state.

Our current understanding of the interrelationships among fish, wildlife, and limiting habitat
conditions in the estuary and lower mainstem is not robust and introduces substantial
uncertainty in decisions intended to benefit recovery and sustainability of natural resources.

Exotic species are capitalizing on the Columbia River estuary and lower mainstem habitats
and they have impacted ecosystem processes and relationships.

Of all fish and wildlife species utilizing the Columbia River estuary and lower mainstem
habitat, salmonids appear the most distressed.

The Columbia River estuary and lower mainstem ecosystem is critical to the expression of
salmonid life history diversity and spatial structure which support population resilience and
production.

Changes in the Columbia River estuary and lower mainstem habitat have decreased the
productivity of the ecosystem and contributed to the imperiled status of salmon and
steelhead.

Construction and operation of the Columbia River hydropower system has contributed to
changes in Columbia River estuary and lower mainstem habitat conditions that have reduced
salmonid population resilience and inhibited recovery.

Predation has always been a significant source of juvenile salmonid mortality in the lower
Columbia River mainstem and estuary but habitat changes resulting from human activities
have substantially altered predator concentration and distribution, particularly Caspian terns
and northern pikeminnow.

Density dependent factors affect salmonid productivity in the Columbia River estuary and
lower mainstem. However, the relationships of the quantity and quality of habitat in relation
to the expression of life history strategies of salmonids requires further clarification.

Habitat restoration efforts are capable of significantly improving conditions for fish and
wildlife species in the Columbia River estuary and lower mainstem.

Table 4-3: Western Oregon tributaries working hypotheses

Working Hypotheses — Western Oregon Tributaries

W.H1

W.H2

W.H3.

W.H4.

If habitat diversity and channel stability in high-priority reaches of the Western Oregon
tributaries subarea are protected and restored, salmonids production and abundance will
increase.

If n-type coho are promoted and restored to the Western Oregon tributaries subarea, then
population diversity in the coastal range emographically independent populations (DIPs) will
improve.

If habitat diversity is restored in the lower reaches of the Lewis and Clark River, spawning
and rearing of all salmonid populations will improve.

If geomorphic behavior of channels in the lower reaches of the Youngs River is restored, and
connectivity to the floodplains and estuary is enhanced, spawning and rearing of salmonids
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Working Hypotheses — Western Oregon Tributaries

will improve.

W.H5. If access to productive habitat above the Big Creek hatchery is improved and if concerns
about disease transmittal at the hatchery can be addressed., the spatial structure of salmonid
populations in the coastal DIPs will improve and productivity of coho, steelhead, and
Chinook populations will increase.

W.H6. If habitat diversity and channel stability are restored in the lower reaches of the Klaskanine
River, chum spawning and summer rearing opportunities for Steelhead will improve.
W.H7. If protection measures are applied to key reaches of the Clatskanie River and if

channelization, habitat diversity, and water quality attributes are mitigated in its lower
reaches, the population and abundance of salmonids, including chum, coho and winter
steelhead, will improve.

W.H8. Habitat conditions in Scappoose Bay are impaired throughout the watershed, and significant
impacts in the lower reaches have been observed due to channelization and diking.
Protection of the south end of Scappoose Bay should be a priority, as it is one of the few
remaining relatively intact portions of the lowland floodplain portion of the watershed,;
restoration opportunities in Jackson Creek and Joy Creek are possible means of improving
habitat conditions; Artficial and natural barriers to fish passage limit access to potentially
productive habitat.

Limiting Factors

The limiting factors section includes the applicable species and (for aquatic species) life
stage or stages affected. The section also includes all the limiting factors from all of the subbasin
focal and non-focal species. The synthesis eliminates duplication and identifies common limiting
factors among the species. The result is 39 limiting factors for focal aquatic species, 11 limiting
factors for non-focal species and 12 limiting factors for focal terrestrial species.

Biological and physical objectives

The biological objectives (or desired future conditions) were formulated, when possible,
to support value statements for each species. The physical objectives were formulated to address
limiting factors and then used in evaluating strategies.

The summary of physical objectives is compiled from each of the species-specific
sections included in the Management Plan Supplement (Chapter 5). These have been synthesized
to eliminate duplication and identify common objectives among the species. This effort resulted
in a total of 33 physical objectives.

The physical objectives include species-specific working hypotheses and applicable
species life stages. Each of these has been evaluated by: 1) the level of difficulty of addressing
objectives, 2) potential benefit and 3) degree of certainty with which these qualitative judgments
are applied.

The project’s technical staff conducted the initial evaluation, which was then amended or
verified based on reviews by species experts and Planning Group members. The evaluation uses
the qualitative terms of “high,” “medium” and “low” to provide a relative benefit of each
identified physical objective.
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Strategies

As with the limiting factors and objectives, the subbasin project team compiled all of the
species-specific strategies and combined them where commonalities existed to form a single set
of master strategies for the subbasins. Each of these master strategies was further examined to
identify and articulate the relationships to the biological objectives outlined. At the direction of
the Planning Group, the subbasin-wide strategies were reviewed based on:

o ability to address key objectives

o relationship to ESA

o relationship to focal species of the subbasin

e socioeconomic considerations as stated in the vision

Measures

The project team identified measures and activities that may be pursued to implement
strategies identified in this chapter. Measures were detailed on a species-specific basis (Chapter
5), then compiled and synthesized to support the broad biological and physical objectives
outlined. Measures are not prioritized.

Research Monitoring and Evaluation

A robust and adaptive research, monitoring and evaluation (RME) framework will be
critical for weighing progress toward desired future conditions and for making appropriate
course adjustments along the way. The subbasin project team recognizes that in the Mainstem
Lower Columbia River and Columbia River Estuary and Western Oregon tributaries, RME
efforts from a variety of entities will be responding to an array of court-mandated or Northwest
Power-Planning-Act-inspired management plans and recovery plans. The RME efforts discussed
here with respect to Mainstem Lower Columbia River and Columbia River Estuary subbasin
planning recognize the continual evolution of these complementary efforts.

Endangered Species Act & Clean Water Act Consistency

This section briefly describes the subbasin plans Endangered Species Act and Clean
Water Act considerations. This subbasin planning effort overlaps broadly with recovery efforts
in the region. The Co-lead for the plan, the Lower Columbia Fish Recovery Board (LCFRB),
approached its contributions to the plan with recovery in mind. Similarly, federal action
agencies represented on the planning committee expressed their desire to ensure that the
subbasin plan represented a step toward their recovery planning.

The subbasin plans consistency with Clean Water Act provisions is also discussed.
Strategies that address toxins and contaminants will rely on clean water act standards to help
achieve environmental benefits for fish and wildlife, as well as human populations.

Artificial Production Consideration

The Estuary and Mainstem Assessment (EMA) and the Western Oregon tributaries
identified limiting factors and working hypotheses that led to the setting of biological and
physical objectives and the identification of strategies and measures that may affect the desired
future conditions. These are detailed in the Management Plan Supplement (Chapter 5) and
summarized in this chapter. How these strategies and measures ultimately intersect with
artificial production policies in the subbasin is briefly described in the Management Plan;
however, it was beyond the purview of this plan to suggest changes for hatchery and artificial
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production policies that serve a complicated array of US v. Oregon responsibilities, while also
serving as mitigation for a variety of other out-of-basin effects.

4.2 Vision

This section provides general guidance and priorities for the long-term future of the
subbasin. The vision, generally, describes the desired future condition of the subbasin. The
vision is qualitative and reflects the policies, legal requirements and local conditions, values and
priorities of the subbasin in a manner that is consistent with the vision described for the
Columbia Basin in the Council’s program. The vision provides guidance for prioritizing and
implementing actions in the future, thereby driving the development of biological objectives and
strategies for the subbasin (NPCC 2001).

4.2.1 Subbasin Vision

The following vision statement and guiding principles for the Mainstem Lower Columbia
River and Columbia River Estuary were developed and approved by the Subbasin Planning
Group. In addition to the vision, the Planning Group provided supporting statements, strategy
links and, for each of the species examined, value statements.

Fish and wildlife resources and their habitats are maintained at
healthy levels; clean, safe water is available for people, fish and
wildlife. The lower Columbia River and estuary nourish all
communities.

4.2.2 Supporting Statements

In developing the vision articulated above, the subbasin Planning Group considered
numerous influences, values and perceived challenges in the mainstem lower Columbia River
and Columbia River estuary. The group felt that discussions that culminated in the vision needed
to be captured as supporting statements that effectively articulate the challenges facing the
subbasin and the desired outcomes of management actions. The NPCC guidance for
development of the Management Plan suggests that the strategies, which are addressed more
fully later in this chapter, should support and respond to the subbasin vision. The alignment of
strategies to supporting statements is briefly noted in an abbreviated fashion here. And again in
more detail in the Strategies Section 4.4 of this Management Plan.

Supporting Statement (SV1): In the lower Columbia River and estuary, communities
recognize that a healthy and well-managed ecosystem supports opportunities for cultural and
economic growth.

At Issue: Cultural and Economic Sustainability

The Lower River and estuary provide a rich cultural heritage and economic viability to the human
populations of the region and the nation. Degradation of the system puts both at risk. For
example, loss of habitat and other impacts of human activity have led to several species of fish
now listed as threatened or endangered. This loss of fish has had a decimating effect on our
commercial fishing industry. Figures from Oregon State University Extension Service report that
the commercial salmon fishing industry provided $41 million in personal income in 1976-1980;
in 1998, it provided just $4 million in personal income. Hundreds of local commercial fisherman
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now must travel to Alaska and other rivers to compete with local fishers there for their catch. Not
only is this difficult for them, but it further depletes investments in the economy of the Pacific
Northwest.

Addressed by the following strategies from section 4.4.2 below: S1, S2, S3, S4, S5, S6, S7, S8,
S9, S10, S11, S12, S15, S18, S19, S20, S23

Supporting Statement (SV2): Integrated, resilient, and diverse biological communities
are restored and maintained in the lower Columbia River and estuary. Riverine and oceanic
processes are recognized and protected.

At Issue: Biological Integrity

The populations of certain native species in the Lower Columbia River Estuary have declined,
and twelve species of Columbia Basin salmon and steelhead that use the lower river are now
listed as endangered or threatened. Some ecosystem functions are impaired, decreasing the ability
of the river system to support a healthy, adaptive community of plant and animal life. Restoring
and maintaining the biological integrity and species diversity of the system is the ultimate goal of
the Estuary Program.

Addressed by the following strategies from section 4.4.2 below: S1, S2, S3, S4, S5, S7, S8, S9,
S10, S11, S18, S19, S23

Supporting Statement (SV3): In the lower Columbia River and estuary, flow,
temperature, turbidity, bacteria, dissolved oxygen, dissolved gas, and other conventional
pollutants are managed in a manner that benefits the health of fish, wildlife, and humans.

At Issue: Conventional Pollutants

Pollutants from a variety of sources have negatively affected water quality. Summer temperatures
in the lower Columbia River regularly rise above the 68 degree threshold necessary for salmonid
viability. High levels of dissolved gas are sometimes present. Standards for bacteria, dissolved
oxygen, and pH are exceeded on occasion. Turbidity, flow and sedimentation are also of concern.
Addressed by the following strategies from section 4.4.2 below: S1, S6, S11, S12, S18, S23

Supporting Statement (SV4): Toxic contaminants are not present at levels that impair
the health or threaten the future well-being of the lower Columbia River and estuary and the
populations they support.

At Issue: Toxic Contaminants

Toxic contaminants have been found in sediment and fish tissue. Levels of PCBs, DDE, and
dioxin are high enough that they may be linked to reproductive failure in bald eagles, mink, and
river otters. They also pose a threat to human health.

Addressed by the following strategies from section 4.4.2 below: S1, S2, S3, S4, S6, S11, S12,
$18, S23

Supporting Statement (SV5): Habitat in the lower Columbia River and estuary supports
self-sustaining populations of native plants, fish, and wildlife.

At Issue: Habitat Loss and Modification

Human activities over the last 100 years have significantly altered the estuary and resulted in the
loss of more than 50% of the habitat since 1890. Dams, dikes, maintenance dredging,
urbanization, agriculture, forestry, and land use practices all contribute to this alteration. Loss of
habitat impacts fish and wildlife populations. Economic and recreational activities that depend on
these resources are also threatened.

Addressed by the following strategies from section 4.4.2 below: S1, S2, S10, S11, S12, S23
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Supporting Statement (SV6): Land uses and land development practices, including
results of past practices and population growth, are managed in a way that enhances the quality
of life of the biological and human communities.

At Issue: Impacts of Human Activity and Growth

Many past and current human activities have degraded the natural environment. Impervious
surface area, paved area that blocks the natural infiltration of water, continues to grow, increasing
the polluted runoff to tributaries and the river. As population continues to grow, land use and
development practices could result in further pollution, habitat loss and impacts to fish and
wildlife.

Addressed by the following strategies from section 4.4.2 below: S1, S2, S3, S4, S5, S6, S10, S11,
S17, S18, S20, S23

Supporting Statement (SV7): A coordinated, integrated network exists among all levels
of government and other interested organizations that effectively and efficiently protects and
manages the lower Columbia River and estuary.

At Issue: Institutional Constraints

Over 160 agencies and organizations of government currently have some jurisdiction or a
management role in the lower 146 miles of the Columbia River. This complex and sometimes
conflicting network hampers efforts to protect and improve the health of the estuary.
Addressed by the following strategies from section 4.4.2 below: S1, S2, S3, S4, S6, S10, S11,
S12, S18, S19, S23

Supporting Statement (SV8): Everyone participates in maintaining and protecting the
lower Columbia River and estuary.

At Issue: Public Awareness and Stewardship

There is a continual need to connect ourselves as individual, corporate, and community citizens to
our river. Greater understanding of the river will lead to stronger river protection. In a 1997
Estuary Partnership survey, less than half the respondents expressed some “connectedness” to the
river. Citizens actions do have a direct impact on the environmental integrity of the Columbia
River system.

Addressed by the following strategies from section 4.4.2 below: S7, S10

4.2.3 Species value statements

In considering biological objectives for each of the focal species, species of recreational
interest, species of management interest and species of ecological interest, members of the
subbasin Planning Group noted that setting of these objectives required explanation about how
the species are intended to fit into the future architecture of the subbasin. The value statements
are intended to address the status of the species, the value the species may provide to the
economic, cultural or ecological milieu of the subbasin, and social and ecological objectives.
These value statements help direct the desired future conditions identified in the biological and
physical objectives sections. For the species-specific limiting factors, biological and physical
objectives, and strategies, refer to the Management Plan Supplement (Chapter 5).

423.1 Chum

Lower Columbia River chum are currently listed as threatened under the Endangered
Species Act; additionally, chum salmon are culturally, economically and ecologically important.
Juvenile rearing in the estuary and adult spawning in the mainstem are vital life history
trajectories for chum salmon. Because chum salmon pass hydroelectric facilities with poor
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efficiency, it is likely that restoration efforts of chum will achieve the highest success in the
lower Columbia mainstem, the estuary and the various tributaries below Bonneville Dam.
Therefore, strategies and measures to return selected historic chum populations in these areas to
viability are among the highest levels of importance. The restoration goal for lower Columbia
chum salmon is to increase the population to a self-sustaining, viable population that can provide
for tribal, sport and commercial fishery harvest.

4.2.3.2 Fall Chinook

Lower Columbia River and Snake River fall Chinook are currently listed as threatened
under the Endangered Species Act. Additionally, fall Chinook are culturally, economically, and
ecologically important. Juvenile rearing in the estuary and adult spawning in the mainstem are
vital life-history trajectories for fall Chinook. The restoration goal for lower Columbia fall
Chinook is to increase the population to a self-sustaining, viable population that can provide for
tribal, sport and commercial fishery harvest. Because hydroelectric facilities create substantial
challenges for both upstream and downstream fish passage, it is likely that restoration efforts of
fall Chinook will achieve the highest success in the lower Columbia mainstem, the estuary and
the various tributaries below Bonneville Dam. However, recovery efforts of upriver fall Chinook
have shown some success and should continue to be pursued. Strategies and measures to return
fall Chinook populations to viability throughout the historical distribution are among the highest
level of importance.

4,2.3.3 Coho

Lower Columbia River coho salmon are currently a candidate species for listing under
the Endangered Species Act; additionally, coho are culturally, economically and ecologically
important. Juvenile rearing in the lower mainstem, Western Oregon tributaries, estuary and
plume are a vital life history trajectory for coho. The restoration goal for lower Columbia coho is
to increase the population to a self-sustaining, viable population that can provide for tribal, sport
and commercial fishery harvest. Because hydroelectric facilities create substantial challenges for
both upstream and downstream fish passage, it is likely that restoration efforts of coho will
achieve the highest success in the lower Columbia mainstem, the estuary and the various
tributaries below Bonneville Dam. However, recovery efforts of upriver coho should continue to
be pursued. Strategies and measures to return coho populations to viability throughout the
historical distribution are among the highest level of importance.

4,2.3.4 Winter Steelhead

Lower Columbia River winter steelhead are currently listed as threatened under the
Endangered Species Act. Additionally, winter steelhead are culturally, economically and
ecologically important. Juvenile rearing in the lower mainstem, Western Oregon tributaries,
estuary and plume are a vital life-history trajectory for winter steelhead. The restoration goal for
lower Columbia winter steelhead is to increase the population to a self-sustaining, viable
population that can provide for tribal, sport and commercial fishery harvest. Because
hydroelectric facilities create substantial challenges for both upstream and downstream fish
passage and because winter steelhead were historically destined primarily for tributaries below
Bonneville Dam, it is likely that restoration efforts of winter steelhead will achieve the highest
success in the lower Columbia mainstem, the estuary and the various tributaries below
Bonneville Dam. However, recovery efforts of the few winter steelhead populations above
Bonneville Dam should still be pursued. Strategies and measures to return winter steelhead
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populations to viability throughout the historical distribution are among the highest level of
importance.

4.2.35 Spring Chinook

Spring Chinook salmon in the Columbia River lower mainstem, Western Oregon
tributaries, estuary and plume have threats to both life stages expressed in the combined
subbasins and adjacent tributaries. Historically, spring Chinook salmon populations were
distributed throughout the Columbia River basin. Within the Lower Columbia River ecologically
significant unit, the Cowlitz and Lewis River subbasins likely supported the largest spring
Chinook populations, although historical escapement data are limited. Each of these subbasins
has undergone development of hydroelectric facilities that have blocked access to a considerable
amount of historical spring Chinook spawning habitat. Downstream of Bonneville Dam, juvenile
spring Chinook have been affected by low flows, disconnected or lost habitats and predation
losses. The period of estuarine residence may be a critical phase in the life history of spring
Chinook, and thus it plays a major role in determining the size of the subsequent adult run back
to fresh water.

4.2.3.6 Summer Steelhead

Lower Columbia River, Middle Columbia, Upper Willamette, and Snake River steelhead
are currently listed as threatened under the Endangered Species Act, while Upper Columbia
River steelhead are listed as endangered. Additionally, summer steelhead are culturally,
economically and ecologically important. Juvenile rearing in the lower mainstem, Western
Oregon tributaries, estuary, and plume is a vital life-history trajectory for summer steelhead. The
restoration goal for lower Columbia summer steelhead is to increase the population to a self-
sustaining, viable population that can provide for tribal, sport and commercial fishery harvest.
Because hydroelectric facilities create substantial challenges for both upstream and downstream
fish passage, it is likely that restoration efforts of summer steelhead will achieve the highest
success in the lower Columbia mainstem, the estuary and the various tributaries below
Bonneville Dam. However, recovery efforts of upriver summer steelhead populations should still
be pursued. Strategies and measures to return summer steelhead populations to viability
throughout the historical distribution are among the highest level of importance.

4.2.3.7 White Sturgeon

White sturgeon are culturally, economically and ecologically important. The restoration
goal for lower Columbia River white sturgeon is to maintain or increase the population to a self-
sustaining, viable population that can meet continued cultural, economic and ecological needs.
Strategies and measures to maintain the white sturgeon population at viable levels are among the
highest importance.

4.2.3.8 Green Sturgeon

Green sturgeon are culturally and economically important, although less so than white
sturgeon. The ecological importance of green sturgeon in the lower Columbia River and estuary
is unclear. The restoration goal for lower Columbia River green sturgeon is to maintain or
increase the population to a self-sustaining, viable population that can meet the continued
cultural, economic and ecological needs. Strategies and measures to maintain the green sturgeon
population at viable levels are among the highest importance.
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4.2.3.9 Pacific Lamprey

Pacific lamprey is culturally and ecologically important. Culturally, they are important to
many tribes throughout the Columbia River basin. Ecologically, they are an important food
source for many Columbia River estuary and mainstem species (e.g., sturgeon and pinnipeds).
Because Pacific lamprey pass hydroelectric facilities with poor efficiency, it is likely that
lamprey restoration efforts will achieve the highest success in the lower Columbia mainstem, the
estuary and the various tributaries below Bonneville Dam. Therefore, strategies and measures to
return selected historic lamprey populations in these areas to viability are among the highest
levels of importance. The goal for Columbia River Pacific lamprey is to reverse the decreasing
abundance trend and increase the population to a self-sustaining, viable population that can
provide for cultural and ecological needs.

4.2.3.10 Bald Eagle

The bald eagle carries significant status both legally and culturally. Bald eagles are an
indicator of habitat with large, mature trees. They also serve as indicators for detecting changes
in contaminants over time and for evaluating contaminant exposure and toxic impacts in fish-
eating birds and mammals. As such, the goal of the bald eagle plan is to increase the viability of
local populations. Successes with regional management planning for bald eagles should not
override efforts to improve the reproductive successes of local populations.

4,2.3.11 Columbian White-tailed Deer

The Columbian White-tailed Deer was once abundant in the Willamette and Columbia
River valleys. The clearing of riparian lands for agriculture and unrestricted hunting had reduced
the population of Columbian White-tailed Deer to a low of 200 to 400 animals early in the
1900's. The Columbian White-tailed Deer thrived under the protection of refuges and were even
considered to be candidates for down-listing in 1995. But, in February of 1996, both Tenasillahe
Island and the mainland deer refuge experienced severe flooding. As a result of these floods,
half of the Washington population of Columbian White-tailed Deer was lost.

The Columbian White-tailed Deer carries both legal and management status. It also
carries cultural importance as the largest of 38 subspecies and the western-most subpopulation.
As such, the goal for the Columbian White-tailed Deer is to reach and maintain manageable
populations (with acceptable level of depredation).

4.23.12 Species of Ecological Interest

423121 Northern Pikeminnow

Northern pikeminnow are a native fish with ecological, cultural and economic
importance. With their increased abundance in response to Columbia River habitat alterations,
pikeminnow have become an integral part of the Columbia River mainstem ecosystem. Northern
pikeminnow are an important predator of juvenile salmonids. The goal for northern pikeminnow
in the lower Columbia River is to maintain a viable population while minimizing the number
older, larger, predaceous individuals.

4,2.3.12.2 Eulachon

Eulachon are a species with ecological, cultural, economic and fishery management
importance. They are an anadromous species that utilizes unique spawning habitat in the estuary
and lower mainstem. The goal for eulachon in the lower Columbia River is to maintain or
increase annual population to some (currently unknown) carrying capacity level to provide
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forage value for estuary and lower mainstem species and to provide annual harvest opportunities
similar to the historic annual average (i.e., 2 million pounds).

4.2.3.12.3 Caspian Tern

Caspian terns are a colonial nesting species protected under the Federal Migratory Bird
Treaty. They are perceived to be a significant predator of juvenile salmonids and have become a
significant part of the estuarine ecosystem, based on their abundance and consumptive needs
during the breeding season. Salmon recovery efforts should evaluate potential effects on Caspian
terns. Goals for the Columbia River estuary population are to maintain population viability
region-wide and decrease the population’s vulnerability to catastrophic events, consistent with
objectives emerging from the Caspian Tern Working Group and USFWS Environmental Impact
Statement process.

4.2.312.4 Osprey

Osprey in the lower Columbia River mainstem and estuary are ecologically significant;
they are considered an indicator of environmental contaminants. The goal for the estuary and
lower mainstem osprey population is to improve population viability by increasing reproductive
success.

4.2.3.125 Yellow Warbler

Yellow warblers in the lower Columbia River mainstem and estuary are ecologically
significant; they are considered an indicator of dense riparian shrub habitat. The goal for the
estuary and lower mainstem warbler population is to improve population viability, although little
is known about current population abundance and productivity.

4.2.3.13 Species of Management Interest

4.2.3.13.1 Dusky Canada Goose

The dusky Canada goose has ecological, management and potentially negative economic
(crop depredation) significance. The dusky Canada goose is classified as a migratory bird by
federal regulation and thus protected by the Migratory Bird Treaty Act. It is considered a game
bird by Washington rule. The Pacific Flyway and Washington Fish and Wildlife Commission
regulate harvest. The goal for dusky Canada geese is to reverse the declining abundance trend
and maintain a wintering population in the lower Columbia River, while limiting crop
depredation.

4.2.3.13.2 Sandhill Crane

Sandhill cranes have ecological, management and potentially negative economic (crop
depredation) significance. They are a Washington state listed species, based partially on concern
for the wintering population within the subbasins. Because of their migratory life history,
sandhill cranes are protected by the Migratory Bird Treaty Act. The goal for sandhill cranes is to
support and maintain a wintering population in the lower Columbia River, while limiting crop
depredation.

4.2.3.14 Species of Recreational Interest

Walleye, smallmouth bass and channel catfish are introduced species with fishery
management and economic importance; The Washington Department of Fish and Wildlife
recognizes the beneficial value of commercial and recreational fisheries of each species. Each
species of recreational interest is a top-level predator within the aquatic community; each is
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perceived to have some predation impact on emigrating juvenile salmonids. The goal for the
species of recreational interest is to adaptively manage each population to maintain or reduce
current abundance levels and minimize adverse impacts on salmonids and other species of
interest.
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4.3 Limiting factors summary

The Subbasin Assessment culminated in working hypotheses that described the basin-
wide processes, mechanisms and functions that subbasin planners will need to take into
consideration as protection, mitigation and enhancement efforts are developed pursuant to the
Northwest Power and Conservation Councils Fish and Wildlife Program. The basin-wide
working hypotheses were derived from the assessment components and from the Species
Technical Foundation (Appendix A), and they hinge on limiting factor identification. A limiting
factor analysis for each species considered in the subbasin plan (focal species, species of
management interest and species of recreational interest) is detailed in the Management Plan
Supplement (Chapter 5). These species-specific limiting factor analyses address the following:

e Factors or conditions that historically led to the decline of each focal species and of
associated ecological functions and processes.

e Key factors or conditions that currently inhibit populations and ecological processes and
functions relative to their potential.

e Current threats or risks for focal species and their habitats.
e Opportunities that directly reduce these threats.

The summary section includes a compilation and synthesis of the limiting factors derived
from the species-specific sections contained in the Management Plan Supplement (Chapter 5).
The limiting factors compilation includes the applicable species and (for aquatic species) life
stage or stages affected, plus all the limiting factors from all of the subbasin focal and non-focal
species. The synthesis eliminates duplication and identifies common limiting factors among the
species. The result is 39 limiting factors for focal aquatic species, 11 limiting factors for non-
focal aquatic species and 12 limiting factors for focal terrestrial species.

Evaluating impact

The technical staff evaluated the impact of each limiting factor as “high,
“low” using the following scale descriptions:

medium” or

High — The limiting factor currently limits population viability because of effects on
mortality rates or productivity. The limiting factor is of primary importance in maintaining
current levels of population abundance/productivity, or the limiting factor must be addressed to
promote recovery of the species.

Medium — The limiting factor currently affects population viability but, at present impact
levels, may not be significantly reducing population abundance or productivity. The limiting
factor does affect current levels of population abundance/productivity or recovery of the species;
however, addressing this factor will have less impact on overall population viability than the
high-impact factors.

Low — The limiting factor exists, but is unlikely to affect the population viability at
present impact levels. The limiting factor should be recognized but will likely produce no
measurable effects on population viability until the high-and medium limiting factors have
improved.

Evaluating degree of certainty

Recognizing the inconsistencies in level of understanding for many of the limiting
factors, the technical staff further described the degree of certainty for each evaluation. The
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qualitative terms of “high,” “medium” and “low” were again used and, in the context of
certainty, are defined as:

High — Considerable research has been performed on the subject and has repeatedly
produced similar results.

Medium — Considerable research has been performed on the subject and results have
been inconclusive or contradictory OR some research has been performed on the subject and
preliminary results suggest that a relationship exists.

Low — Some research has been performed on the subject and preliminary results are
inconclusive or contradictory OR little to no research has been performed on the subject and any
relationships are assumed based on other related scientific data or relationships.

The species-limiting factors are organized into three categories: 1) Focal aquatic; 2) Non-
focal species of interest and 3) Focal terrestrial species.
4.3.1 Focal Aquatic Species
43.1.1 Limiting Factors, Aquatic Focal, Salmonids

Table 4-4 below summarizes limiting factors derived from the Estuary and Mainstem
Assessment (EMA) and the Western Oregon tributaries subarea assessment.  While limiting
factors derived from EMA apply across the subbasin, those that were derived from the WOTSs
assessment are specifically identified.

Table 4-4: Limiting Factors for Focal Salmonids (WOTs-specific factors identified by a "-w"

notation)
Life Stage Applicable Limiting Factors Impact/Certainty
Species
Juvenile Chum LF.1 Availability of preferred habitat (i.e. High/High
Rearing Fall Chinook shallow water, low velocity, peripheral
(within and habitats). Chum salmon are closely associated
out-of- with peripheral habitats. There has been
subbasin extensive loss of peripheral wetland and side
populations) channel habitat throughout the mainstem and

estuary, and in the Western Oregon tributaries
(WOTSs) as a result of water regulation, dike
construction, and urban and agricultural
development.

Supported by Working Hypotheses:

E.H1, E.H2, E.H3, E.H4, E.H6, E.H7, E.H8,
E.H9, E.H11, E.H12, W.H3, W.H4, W.H6,
W.H7, W.H8
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Life Stage

Applicable
Species

Limiting Factors

Impact/Certainty

Chum

Fall Chinook
Coho

Spring Chinook
Winter steelhead
Summer steelhead

LF.2 Microdetritus-based food web. The
current microdetritus-based food web is
expected to be less productive than the
historical macrodetritus-based food web. Loss
of wetland and side channel habitat identified
above has reduced the local macrodetritus
inputs from terrestrial and riparian habitats that
supported the historical food web. Present
detrital inputs to the food web are dominated by
microdetritus from upriver sources and are
controlled primarily by reservoir production and
flow rates from Bonneville Dam. Further, the
microdetritus-based food web is thought to be
less available to chum salmon because it is
pelagic in nature and may be focused on the
spatially-confined estuary turbidity maximum
region.

Supported by Working Hypotheses:

E.H1, E.H2, E.H3, E.H4, E.H6, E.H8, E.H9,
E.H11, E.H12, W.H3, W.H4, W.H6, W.H7,
W.H8

High/Medium

Chum

Fall Chinook
Coho

Spring Chinook
Winter steelhead
Summer steelhead

LF.3 Loss of habitat connectivity. Areas of
adjacent habitat types distributed across the
estuarine salinity gradient may be necessary to
support annual migrations of juvenile
salmonids. As juveniles grow, they move across
a spectrum of salinities, depths, and water
velocities. For species like chum salmon that
rear in the estuary and in tidally influenced
areas of the Western Oregon tributaries for
extended time periods, a broad range of habitat
types in the proper proximities to one another
may be necessary to satisfy feeding and refuge
requirements within each salinity zone. For
species like fall Chinook that rear in the estuary
for extended time periods, a broad range of
habitat types in the proper proximities to one
another may be necessary to satisfy feeding and
refuge requirements within each salinity zone.
And research suggest that proximity of feeding
and refuge areas for stream-type salmonids may
be important for survival and olfactory cues
needed for a successful return migration.
Supported by Working Hypotheses:

E.H1, E.H2, E.H3, E.H4, E.H6, E.H7, E.H8,
E.H9, E.H11, E.H12, WH.1,W.H3, W.H4,
W.H5,W.H6, W.H7, W.H8

High/High
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Life Stage Applicable Limiting Factors Impact/Certainty
Species
Chum LF.4 Predation mortality. Current levels of Low/Medium
Fall Chinook predation on chum salmon are unknown but are
Coho expected to be lower than other salmonids,

Spring Chinook
Winter steelhead
Summer steelhead

potentially as a result of lower abundance,
smaller size, or spatial segregation from
predators. Levels of predation on fall Chinook
are unknown but are expected to higher than
chum but lower than stream-type salmonids.
Current primary sources of predation on stream-
type salmonids are substantial (but how current
predation levels compare to those experienced
historically is unknown). For example, Caspian
tern predation is higher for larger emigrating
salmonids, such as steelhead. Primary predation
sources for stream-type salmonids include
Caspian tern and pikeminnow. Also, because
chum salmon spawn downstream of Bonneville
Dam, emigrating chum do not encounter the
known concentration of northern pikeminnow
just below Bonneville Dam.

Supported by Working Hypotheses:

E.H1, E.H4, E.H5, E.H6, E.H8, E.H9, E.H10,
E.H11, E.H12.

Chum

Fall Chinook
Coho

Spring Chinook
Winter steelhead
Summer steelhead

LF.5 Contaminant exposure. Contaminants
have been documented throughout the lower
mainstem and estuary. Contaminants are known
to have detrimental effects on salmonids.
Juvenile chum and fall Chinook salmon are
closely associated with peripheral, side channel
habitats where contaminants commonly
accumulate. Exposure risks to stream-type
salmonids are not clear; contaminant uptake
may be through contaminated diet items.

Supported by Working Hypotheses:
E.H1, E.H2, E.H4, E.H5,E.H6, E.H8

Medium/Medium

Chum LF.6 Interaction with introduced species. High/Low
Fall Chinook Hundreds of species introductions, both
Coho intentional and unintentional, have occurred in
Spring Chinook the lower Columbia mainstem and estuary.
) Effects on salmonids are unknown but are
Winter steelhead expected to be negative.
Summer steelhead Supported by Working Hypotheses:
E.H1, E.H2, E.H4, E.H5, E.H6, E.H8, E.H9,
E.H10
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Life Stage Applicable Limiting Factors Impact/Certainty
Species
Chum LF.7 Density dependence. Density dependent Medium/Low
Fall Chinook mechanisms in the lower mainstem, Western
Coho Oregon tributaries, estuary, and plume may
Spring Chinook I|m|tJU\_/e!1|Ie salmonid surv_lva_l gmd _
. productivity, however, the significance is
Winter steelhead unclear. NOAA Fisheries is currently
Summer steelhead conducting research intended to clarify this
issue.
Supported by Working Hypotheses:
E.H1, E.H2, E.H3, E.H4, E.H6, E.H8, E.H9,
E.H10, E.H11
Fall Chinook LF.8 Fitness and timing of juvenile salmonids High/High
Coho entering the subbasin. Juveniles entering the
Spring Chinook subbasin from_ upriver via barg_e releases or dam
Winter steelhead passage experience lower survival than
historical mainstem emigration prior to
Summer steelhead hydrosystem development.
Supported by Working Hypotheses:
E.H2, E.H6, E.H9, E.H10
Chum LF.9 Development, as well as agricultural and High/High
Fall Chinook timber practices have caused a loss of habitat
Coho diversity and channel stability throughout the
Sprina Chinook Western Oregon tributaries due to the loss of
p. 9 recruitment of large woody debris (LWD) into
Winter steelhead the systems throughout the subbasin.
Summer steelhead Habitat complexity is important for creating
rearing opportunities for young-of-the-year
coho.
Supported by Working Hypotheses:
E.H1, E.H2, E.H3, E.H4, E.H6, E.H8, E.H12,
WH.1,W.H3, W.H4,W.H6, W.H7, W.H8
Adult Chum LF.10 Dam passage. Chum salmon are often Medium/High
Migration Fall Chinook unable or unwilling to migrate through fish
(within and Coho ladders or inundated habitats. Thus, Bonneville
out-of- Spring Chinook Dam has blocked most upstream migration of
subbasin p_ 9 chum salmon to historical spawning areas.
populations) Winter steelhead Access to historical spawning areas has been
Summer steelhead blocked in 2 major fall Chinook producing
subbasins, the Cowlitz and Lewis, and in key
areas of the Western Oregon tributaries. Coho
likely experience some mortality and delay
associated with mainstem dam passage,
however, an average per dam survival rate
estimate for coho was not available. For spring
Chinook, average per dam survival rate estimate
was 89 percent (includes fallback and re-entry).
Winter and summer steelhead estimate was 95
percent.
Supported by Working Hypotheses:
E.H2, E.H6, E.H8, E.H12, W.H4,W.H5,
W.H6, W.H8
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Life Stage Applicable Limiting Factors Impact/Certainty
Species
Chum LF.11 Migration barriers/ lack of resting Low/High
Fall Chinook habitats. Elevated water temperature or high
Coho water flow may act as a temporary adult
Spring Chinook migration barrier. Additionally, high water flow
p_ 9 likely reduces available resting habitat for
Winter steelhead migrating adults. Hatchery weirs, culverts and
Summer steelhead other passage barriers exist in the Western
Oregon tributaries that block access to
potentially productive habitat.
Supported by Working Hypotheses:
E.H2, E.H6, E.H8, E.H12, W.H4,W.H5,
W.H6, W.H8
Chum LF.12 Predation losses. Marine mammals Low/Medium
Fall Chinook (pinnepeds) prey on adult salmon, but the
Coho significance is unclear.
Spring Chinook Supported by Working Hypotheses:
Winter steelhead E.H4, E.H5, E.H6, E.H9, E.H10, E.H11
Summer steelhead
Adult Chum LF.13 Availability of spawning habitat (i.e. High/High
Spawning Fall Chinook accessibility/ quantity). Chum salmon have for chum
(within been observed spawning in multiple lower
subbasin) mainstem locations between the 1-205 Bridge Medium/Low

and Bonneville Dam., and in the lower reaches
of the Western Oregon tributaries. These
spawning aggregations represent an important
component of current chum natural production.
Fall Chinook have been observed spawning in
multiple lower mainstem locations, particularly
in the lves and Pierce Island area. These
spawning aggregations are believed to be
derived from local hatchery strays, so their
importance to ESU recovery is unclear. Water
regulation at Bonneville Dam substantially
affects water level in these mainstem spawning
locations. Low flow may limit access to
spawning areas while high flow may decrease
the quality of these spawning locations (i.e.,
depth or velocity too high).

Supported by Working Hypotheses:

E.H1, E.H2, E.H3, E.H4, E.H6, E.H7, E.H8,
E.H9, E.H11, E.H12, W.H3, W.H4, W.H6,
W.H7, W.H8

for fall Chinook
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Life Stage

Applicable
Species

Limiting Factors

Impact/Certainty

Chum

Fall Chinook
Coho

Winter steelhead

LF.14 Decreased flows during spawning and
incubation. Water regulation at Bonneville Dam
substantially effects water flow in these
mainstem spawning locations and may also
negatively affect flow in the lower reaches of
the Western Oregon tributaries. Low flow may
decrease the delivery of nutrients and dissolved
oxygen to incubating eggs, thereby decreasing
survival.

Supported by Working Hypotheses:

E.H1, E.H2, E.H3, E.H4, E.H6, E.H7, E.H8,
E.H9, E.H11, E.H12, W.H3, W.H4, W.H6,
W.H7, W.H8

High/Medium

Chum
Fall Chinook

LF.15 Dewatering of redds. Water regulation
at Bonneville Dam substantially affects water
level in these mainstem spawning locations.
Flow reductions to the point of dewatering
redds will result in substantial mortality of
incubating eggs or pre-emergent alevins.
Supported by Working Hypotheses:

E.H1, E.H2, E.H3, E.H4, E.H6, E.H7, E.H8,
E.H9, E.H11, E.H12, W.H3, W.H4, W.H6,
W.H7, W.H8.

High/Medium

Fall Chinook

LF.16 Availability of spawning habitat (i.e.
accessibility/ quantity) Several historic
spawning areas in the Demographically
Independent Populations (DIPs) in the Coast
Range Stratum have been limited due to barriers
such as culverts and hatchery weirs. Lack of
access to productive habitat limits recovery
potential in these DIPs.

Supported by Working Hypotheses:

E.H1, E.H2, E.H3, E.H4, E.H6, E.H7, E.H8,

E.H9, E.H12, W.H3, W.H4, W.H5, W.H6,
W.HS8.

High/High

Coho

LF.17 Hatchery impacts on diversity. Early
hatchery practices resulted in the proliferation
of s-type coho populations, which are not
ideally matched with the environmental
characteristics of the coast range ecological
zone.

Supported by Working Hypotheses:

E.H1, E.H2, E.H4, E.H5, E.H7, E.H8, E.H11,
E.H12, W.H1,W.H2,W.H3, W.H4, W.H5,
W.H6, W.H7,W.H8

Medium/FA
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43.1.2 Limiting Factors, Aquatic Focal, non-Salmonids
Life Stage Applicable Limiting Factors Impact/Certainty
Species
Egg White Sturgeon LF.18 Sedimentation of spawning substrates. Medium/High
Incubation Eulachon Deposition of fine sediments in the preferred for sturgeon

spawning habitats (i.e. deepwater, rocky
substrates for sturgeon and coarse sand for
eulachon) results in egg suffocation. Fine
sediment sources include adjacent tributary
subbasins as well as migration of sediments
from mainstem deposits.

Supported by Working Hypotheses:
E.H1, E.H2, E.H3, E.H4, E.H8, E.H9, E.H12.

High/Low
for eulachon

White sturgeon
Eulachon

LF.19 Egg hypoxia. Hypoxia may have
disproportionate negative effects on sturgeon
compared to other fish because of their limited
capacity to osmoregulate at low dissolved
oxygen concentrations. Dissolved oxygen levels
may be low for any number of reasons.
Delivery of oxygenated water is decreased
through sedimentation.

Supported by Working Hypotheses:
E.H1, E.H2, E.H3, E.H4, E.H8, E.H9, E.H12.

Medium/High
for sturgeon

High/Low
for eulachon

White sturgeon

LF.20 Predation mortality. Demersal white
sturgeon embryos are vulnerable to predation.
Research on the upper Columbia indicated that
12% of naturally-spawned white sturgeon eggs
were subject to predation, although the research
suggests that predation was likely
underestimated. If predation mortality is
substantial, recruitment failure can result.

Supported by Working Hypotheses:

E.H1, E.H2, E.H3, E.H4, E.H8, E.H9, E.H10,
E.H11

Medium/Medium

White sturgeon

LF.21 Direct dredging mortality. Although,
white sturgeon prefer to spawn in rocky
substrates with sufficient interstitial spaces,
spawning has been observed in sands and fine
sediments. Additionally, eggs broadcast among
rocky substrates may disperse downstream and
settle among sands or fine sediments. Dredging
activities in areas where embryos are present
results in direct mortality.

Supported by Working Hypotheses:
E.H1, E.H2, E.H3, E.H4, E.H8, E.H9, E.H12

Medium/Low

White sturgeon

LF.22 Contaminant/parasite exposure.
Contaminants have been documented
throughout the lower mainstem and estuary.
Contaminants are known to have detrimental
effects on development and physiological
processes.

Supported by Working Hypotheses:

E.H1, E.H2, E.H3, E.H4, E.H8, E.H9, E.H12

Medium/Low
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Life Stage

Applicable
Species

Limiting Factors

Impact/Certainty

Juvenile
Rearing

White sturgeon

LF.24 Predation mortality. Juvenile white
sturgeon losses to predation are probably low
because of the protective scutes, benthic
habitats, and fast growth. Predation needs to be
evaluated.

Supported by Working Hypotheses:
E.H4, E.H9, E.H10, E.H11

Low/Low

White sturgeon

LF.25 Direct dredging mortality. White
sturgeon association with benthic habitats make
them susceptible to suction dredging effects.
There is speculation that dredging operations
may attract white sturgeon, compounding
potential losses. Dredging activities in areas
where juveniles are present can result in direct
mortality.

Supported by Working Hypotheses:
E.H1, E.H2, E.H3, E.H4, E.H8, E.H9, E.H12

Medium/Low

White sturgeon

LF.26 Contaminant/parasite exposure.
Contaminants have been documented
throughout the lower mainstem and estuary.
Contaminants are known to have detrimental
effects on growth and physiological processes.
Supported by Working Hypotheses:

E.H1, E.H2, E.H3, E.H4, E.H8, E.H9, E.H12

Medium/Low

White sturgeon

LF.27 Interaction with introduced species.
Hundreds of species introductions, both
intentional and unintentional, have occurred in
the lower Columbia mainstem and estuary.
Effects on white sturgeon are unknown and may
be offsetting. For example, shad have become
an important food source for adult sturgeon
while shad and gamefish may compete for food
sources with juvenile sturgeon.

Supported by Working Hypotheses:
E.H1, E.H2, E.H3, E.H4, E.H8, E.H10, E.H11

Medium/Low

Adult
Abundance

White sturgeon
Green sturgeon

LF.28 Fishing mortality. At present, size
restrictions in the sport fishery are allowing for
sturgeon survival to older ages, thus
maintaining adequate abundance of spawning
adults. Fishery regulations, fishing effort,
harvest levels, and population response needs to
be monitored closely to ensure adult spawning
abundance is maintained.

Supported by Working Hypotheses:
E.H4

Low/High
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Life Stage

Applicable
Species

Limiting Factors

Impact/Certainty

White sturgeon
Green sturgeon

LF.29 Interaction with introduced species.
Hundreds of species introductions, both
intentional and unintentional, have occurred in
the lower Columbia mainstem and estuary.
Effects on white sturgeon are unknown and may
be offsetting. For example, shad have become
an important food source for adult sturgeon
while shad and gamefish may compete for food
sources with juvenile sturgeon.

Supported by Working Hypotheses:
E.H1, E.H2, E.H3, E.H4, E.H8, E.H10, E.H11

Medium/Low

White sturgeon
Green sturgeon

LF.30 Incidental mortality. Operations at
Bonneville Dam, specifically dewatering of
turbines, can entrain white sturgeon and result
in mortality. Significance of this mortality
factor needs to be evaluated.

Supported by Working Hypotheses:
E.H9

Low/Low

Juvenile
Rearing and
Migration

Pacific lamprey

LF.31 Flow alteration. Juvenile Pacific lamprey
are poor swimmers and rely on flow to carry
them toward the ocean. Flow alterations in the
Columbia River basin (hydrosystem operations,
water withdrawal) have decreased peak flows in
the lower Columbia River mainstem, as well as
created inundated habitats throughout the basin.
Flow reductions may delay downstream
migration, disrupting the synchrony of
physiological development and downstream
migration timing.

Supported by Working Hypotheses:

E.H1, E.H2, E.H3, E.H4, E.H9, E.H11

Medium/Medium

Pacific lamprey

LF.32 Direct dredging mortality. Juvenile
Pacific lamprey are closely associated with fine
sediments where they burrow and filter feed.
Dredging activities in areas where juveniles are
present results in direct mortality; an estimated
3-26% of juvenile lamprey passed through a
dredge survived.

Supported by Working Hypotheses:
E.H1, E.H2, E.H3, E. H11

Medium/Low

Pacific lamprey

LF.33 Contaminant exposure. Contaminants
have been documented throughout the lower
mainstem and estuary. Contaminants are known
to have detrimental effects on aquatic
organisms. Juvenile Pacific lamprey are closely
associated with fine sediments where
contaminants commonly accumulate.

Supported by Working Hypotheses:
E.H1, E.H2, E.H3, E.H4, E.H8, E.H9, E.H12

Medium/Low
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Life Stage

Applicable
Species

Limiting Factors

Impact/Certainty

Pacific lamprey

LF.34 Interaction with introduced species.
Hundreds of species introductions, both
intentional and unintentional, have occurred in
the lower Columbia mainstem and estuary.
Effects on Pacific lamprey are unknown.

Supported by Working Hypotheses:
E.H1, E.H2, E.H3, E.H4, E.H8, E.H11

Low/Low

Pacific lamprey

LF.35 Predation mortality. Juvenile Pacific
lamprey losses to predation are unknown and
need to be evaluated.

Supported by Working Hypotheses:

E.H4, E.H9, E.H11

Medium/Low

Adult
Migration

Pacific lamprey

LF.36 Dam passage. Pacific lamprey are often
unable or unwilling to migrate through fish
ladders. Thus, Bonneville Dam, as well as many
tributary or other mainstem dams, has limited
upstream migration of Pacific lamprey to
historical upriver spawning areas.

Supported by Working Hypotheses:
E.H2, E.H6, E.H9

High/High

Pacific lamprey

LF.37 Predation losses. Because of their high
caloric value, Pacific lamprey are an important
food source for marine mammals (pinnepeds)
and sturgeon (and potentially others) in the
lower Columbia River. The significance of
predation on Pacific lamprey needs to be
quantified.

Supported by Working Hypotheses:
E.H4, E.H9, E.H11

Medium/Medium

Pacific lamprey

LF.38 Harvest mortality. Historically, tribes
harvested lamprey throughout the Columbia
basin for food, ceremonial, medicinal, and trade
purposes. Today, harvest is limited primarily to
Willamette Falls and Sherars Falls (Deschutes
River). Because of limitations on lamprey
harvest (i.e., fishing effort, legal gear types,
area closures, seasonal restrictions, diel
restrictions), harvest may not be a major
mortality factor.

Supported by Working Hypotheses:
E.H4

Low/High

Pacific lamprey

LF.39 Interaction with introduced species.
Hundreds of species introductions, both
intentional and unintentional, have occurred in
the lower Columbia mainstem and estuary.
Effects on Pacific lamprey are unknown.

Supported by Working Hypotheses:
E.H1, E.H2, E.H3, E.H4, E.H8, E.H11

Medium/Low
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43.13

Limiting Factors, Non-focal Species.

Life Stage

Applicable Limiting Factors
Species

Impact/Certainty

Egg
Incubation

Eulachon LF.40 Sedimentation of spawning substrates.
Deposition of fine sediments in the preferred
spawning habitats (i.e., coarse sands) can result
in egg suffocation. Fine sediment sources
include adjacent tributary subbasins as well as

Supported by Working Hypotheses:
E.H1, E.H2, E.H3, E.H4, E.H12

migration of sediments from mainstem deposits.

High/Low

Eulachon LF.41 Egg hypoxia. Dissolved oxygen levels
may be low for any number of reasons.
Delivery of oxygenated water is decreased
through sedimentation.

Supported by Working Hypotheses:

E.H1, E.-H2, E.H3, E.H4, EH12

High/Low

Eulachon LF.42 Predation mortality. Eulachon eggs may
be vulnerable to predation. Eggs have been
documented as an important food item of
juvenile sturgeon in the lower mainstem.
Eulachon eggs comprised up to 25 percent of
stomach contents for sturgeon <350mm; the
percentage increased to 51 percent for sturgeon
351-724mm.

Supported by Working Hypotheses:
E.H1, E.H2, E.H3, E.H4, E.H11, E.H12

Medium/Med

Eulachon LF.43 Direct dredging mortality. Dredging
activities in areas where eggs or developing
larvae are present results in direct mortality.
Also, evidence suggests that dredging activity
in the vicinity of spawning areas makes the
substrate too unstable for egg incubation.

Supported by Working Hypotheses:
E.H1, E.H2, E.H3, E. H11

Medium/Low

Eulachon LF.44 Contaminant exposure. Contaminants
have been documented throughout the lower
mainstem and estuary. Contaminants are known
to have detrimental effects on development and
physiological processes.

Supported by Working Hypotheses:

E.H1, E.H2, E.H4, E.H5,E.H6, E.H8

Medium/Low

Juvenile
Migration

Eulachon LF.45 Predation mortality. Juvenile eulachon
losses to predation are unknown and need to be
evaluated. Predation could be substantial
because juvenile eulachon have poor swimming
ability and are at the mercy of river currents.

Supported by Working Hypotheses:

E.H1, E.H4, E.H5, E.H8, E.H9, E.H11,
E.H12.

High/Low
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Life Stage

Applicable
Species

Limiting Factors

Impact/Certainty

Eulachon

LF.46 Near ocean survival. Mortality upon
ocean entry is unknown, but may be substantial.

Supported by Working Hypotheses:
E.H1,EH2,EH3,EH4,EH9

High/Low

Adult
Abundance

Eulachon

LF.47 Fishing mortality. At present, fishery
regulations, fishing effort and harvest levels
appear to be at sustainable levels; population
response needs to be monitored closely to
ensure population viability.

Supported by Working Hypotheses:
E.H1,EH2,EH3,EH4,EH9

Low/High

Eulachon

LF.48 Predation mortality. Eulachon are an
important food item for many estuary and lower
mainstem species. Large congregations of avian
predators accompany eulachon runs into
spawning areas. Pinnepeds prey on eulachon as
they migrate through the estuary; pinnepeds
may also follow eulachon runs to spawning
areas.

Supported by Working Hypotheses:

E.H1, E.H4, E.H5, E.H8, E.H9, E.H11,
E.H12.

Medium/High

Eulachon

LF.49 Migration barriers. Eulachon do not
navigate fish passage structures well, thus the
Bonneville Dam restricts access to historical
spawning areas. Optimal water temperature for
upstream migration is about 40 °F; below this
temperature, migration will be delayed.

Supported by Working Hypotheses:
E.H9

Medium/High

Eulachon

LF.50 Interaction with introduced species.
Hundreds of species introductions, both
intentional and unintentional, have occurred in
the lower Columbia mainstem and estuary.
Effects on eulachon are unknown.

Supported by Working Hypotheses:

E.H1, E.H2, E.H3, E.H4, E.H8, E.H11

High/Low
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4.3.2

tailed Deer and others)

Terrestrial Species-Focal (Bald Eagle and Columbian White-

Life Stage

Applicable
species

Limiting Factors

Impact/Certainty

N/A

Osprey, Bald
Eagle

LF.51 Contaminant exposure. Contaminants have
been documented throughout the lower mainstem
and estuary. Contaminants are known to decrease
eggshell thickness, which affects survival.
Columbia River osprey eggs contained the highest
concentration of DDE reported in North America
in the late 1980s and 1990s.

The greatest impact to Bald Eagles appears to
occur at older breeding territories, which were
located predominantly in the lower estuary below
river mile 60.

Supported by Working Hypotheses:
E.H1, E.H2, E.H4, E.H5,E.H6, E.H8

Medium/High

N/A

Bald Eagle,
Osprey

LF.52 Availability or disturbances to nesting
habitat. Bald eagles typically prefer very old
Douglas fir or Sitka spruce on shorelines and large
cottonwoods or spruce on Columbia River islands.
Osprey prefer mature forest habitats with adequate
nest and roost trees in close proximity to abundant
fish resources. Osprey appear to be adaptable and
have been observed nesting on artificial structures
such as channel markers or power poles.

Supported by Working Hypotheses:
E.H1, E.H2, E.H3, E.H4,E.H5, E.H12

Low/Medium

N/A

Species of
Management
Interest
Winter
populations

LF.53 Availability of overwintering habitat.
Urbanization and conversion of agricultural crops
to non-preferred forage crops is reducing the
acreage of goose and crane overwintering habitat.
Continued habitat loss will decrease the number of
overwintering birds the subbasins can support.
Wildlife refuges within the subbasins provide a
vital baseline of winter habitat.

Supported by Working Hypotheses:
E.H1, E.H2, E.H3, E.H4,E.H5, E.H12

High/High

N/A

Bald Eagle

LF54 Persecution (primarily illegal shooting)
(USFWS 1978 as cited in Stinson et al. 2001)
Working hypothesis is species specific; no
basin-wide working hypothesis

Medium/High
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Life Stage Applicable Limiting Factors Impact/Certainty
species
N/A Columbian LF.55 Availability of preferred habitat (i.e., High/High
White-tailed riparian habitat, communities that provide both
Deer forage and cover). Columbian White-tailed Deer in
the lower Columbia use brushy woodlots
associated with tidal lowlands that are
characterized by cottonwood, willow, alder, spruce
and dogwood. Dense forested swamps and tall
tidal shrubs are needed for suitable habitat. Deer
forage for annuals, forbs, and shrub. There has
been extensive loss of riparian habitat throughout
the mainstem and estuary as a result of water
regulation, dike construction and urban and
agricultural development.
Supported by Working Hypotheses:
E.H2, E.H3, E.H5, E.H12
N/A Columbian LF.56 High tides in undiked areas or failed dikes. High/High
White-tailed Some of the greatest recent losses of deer have
Deer been due to flooding.
Working hypothesis is species specific; no
basin-wide working hypothesis
N/A Columbian LF.57 Lack of continuity between suitable High/High
White-tailed habitats. Much of the habitat is unsuitable or
Deer disconnected due to channels and structures.
Supported by Working Hypotheses:
E.H2, E.H3, E.H12
N/A Columbian LF.58 Predation mortality. Greatest losses of High/High
White-tailed fawns are due to coyotes. Adult losses from
Deer predation are due to poaching.
Working hypothesis is species specific; no
basin-wide working hypothesis
N/A Columbian LF.59 Interaction with introduced species. Medium/High
White-tailed Hundreds of species introductions, both intentional
Deer and unintentional, have occurred in the lower
Columbia mainstem and estuary. Effects on
Columbian White-tailed Deer are competition of
habitat for breeding and foraging.
Supported by Working Hypotheses:
E.H2, E.H3, E.H12
N/A Columbian LF.60 Available habitat. Overcrowding has led to Unknown/Low
White-tailed higher numbers of parasites and diseases such as
Deer foot rot.
Working hypothesis is species specific; no
basin-wide working hypothesis
N/A Columbian LF.61 Hybridization and competition with Medium/Medium
White-tailed black-tailed deer. Direct competition with black-
Deer tailed deer affects white-tailed deer resources.

Working hypothesis is species specific; no
basin-wide working hypothesis
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Life Stage Applicable Limiting Factors Impact/Certainty

species
N/A Columbian LF.62 Collisions with cars. Losses have been due Unknown/Low
White-tailed to automobile collisions.
Deer Working hypothesis is species specific; no

basin-wide working hypothesis

4.3.3 Biological and Physical Objectives Summary

This section includes a compilation and synthesis of the biological and physical
objectives included with the species-specific sections, which are included as a supplement to this
management plan.

The biological objectives (or desired future conditions) were formulated, when possible,
to support value statements for each species. The physical objectives were formulated to address
limiting factors and then used in evaluating strategies.

Biological objectives

For most of the aquatic focal species (chum, fall Chinook, sturgeon and Pacific lamprey)
and species of ecological and management interest, numbers are uncertain, given the
assumptions in data collection and the variability that governs population dynamics. As a result,
the numeric biological objectives for the lower mainstem and estuary should be viewed as “order
of magnitude” estimates and interim in nature until more certainty can be achieved in abundance
estimates and more specific goals can be quantified. These are listed in Table 4-5.

For Chinook and coho, the project team was unable to develop meaningful biological
performance metrics to describe focal species’ response to subbasin habitat conditions in terms
of productivity, capacity, abundance or life-history diversity. Spring Chinook and coho use the
estuary and lower mainstem subbasins primarily for migration, although evidence suggests that
juvenile spring Chinook and coho feed as they migrate. It also indicates that the brief mainstem
and estuarine residence time is extremely important to the physiological transformation to smolts
and to gathering olfactory cues needed for a successful return migration. Thus, actions within the
lower mainstem and estuary subbasins (e.g., restored floodplain connectivity or predator
management) can affect spring Chinook and coho survival within the subbasins. However,
biological performance levels are likely determined by out-of-subbasin effects, such as spawning
tributary conditions or mainstem/tributary dam passage success.

Likewise, performance levels of species of recreational interest have not been formulated
because no reliable metrics of species abundance or productivity have been estimated for the
populations below Bonneville Dam.
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Table 4-5: Biological objectives summary

Applicable Species

Metric

Performance Level

Focal Species

Chum

Mortalityb

Current mortality estimates range from
0.28 to 0.59 and average 0.46.
Mortality estimates at population
recovery goals range from 0.23 to 0.58

and average 0.42.

Productivity

>1 recruit per spawner

Abundancea

(estuary/mainstem adult
spawning only)

1-205
lves Island
Multnomah Falls

1,250
6,400
2,300

Fall Chinook

Mortalityb

Current mortality estimates range from
0.29 to 0.38 and average 0.33.

Mortality estimates at population
recovery goals range from 0.16 to 0.36
and average 0.27.

Current mortality estimate for the Lewis
River late fall population was 0.39;
mortality estimate at population recovery
was 0.26.

Productivity

>1 recruit per spawner

Abundancea

(estuary/mainstem adult
spawning only)

lves and Pierce Islands 12,000

Winter steelhead

Mortalityb

Current mortality estimates range from
0.10to0 0.18 and average 0.14.
Mortality estimates at population
recovery goals range from 0.10 to 0.18
and average 0.10.

Summer steelhead

Mortalityb

Current mortality estimates range from
0.04 to 0.59 and average 0.16.
Mortality estimates at population
recovery goals range from 0.04 to 0.59
and average 0.16.

Sturgeon

Productivity

>1 recruit per spawner

Abundance of 36-72 inch size

class

> 400,000; abundance estimates of this
size class in the 1990s approached
450,000, which represents modern day
record numbers.

Harvest levels

~ 50,000; manage population to maintain
recent harvest levels while maintaining
spawner abundance.

Pacific Lamprey

Adult abundance

Minimum of 100,000 adults passing
Bonneville Dam annually (represents the
1938-1969 average).

Columbian White-
tailed Deer

Abundance

Roseburg, OR >9,000

Mainland Refuge | ~150
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Applicable Species | Metric Performance Level

Tenasillahe Island ‘ ~150

Bald eagle Productivity >1 young per occupied nest

Species of

Ecological Interest

Eulachon Annual harvest level ~2 million pounds, which represents
average harvest from 1938-2002.

Caspian Tern Breeding colony abundance ~10,000 pairs; maintain regional
abundance at current levels.

Osprey Young productivity >1.5 young per active nest (0.8 young
per active nest needed for stable
population.

Breeding population size >100 active nest sites in lower 410km of
Columbia River.
Shad Columbia River adult 700,000 to 1,000,000
population size

Species of

Management

Interest

Dusky Canada Winter population abundance ~25,000, which represents the upper

Goose bound of abundance estimates of duskys
in Washington and Oregon since 1950.

Sandhill Crane Winter population abundance ~3000-4000, which is the present

WDFW estimate of cranes using the
lower Columbia River and associated
uplands for overwintering or as a
migratory stopover.

Physical Objectives

The summary of physical objectives is compiled from each of the species-specific
sections included in the supplement to this management plan. These have been synthesized to
eliminate duplication and identify common objectives among the species. From this effort, we
have 15 physical objectives for aquatic species.

The physical objectives include working hypotheses and applicable species life stages.
Each of these has been evaluated by: 1) the level of difficulty of addressing objectives, 2)
potential benefit and 3) degree of certainty with which these qualitative judgments are applied.

The technical staff conducted the initial evaluation, which was then amended or verified
based on reviews by species experts and Planning Group members. Although the physical
objectives are not ranked based on this evaluation, this information assists in evaluating
strategies in Section 4.4

The evaluation used the qualitative terms of “high,” “medium” and “low” to provide a
relative benefit of each identified physical objective. It is important to note that, because of the
subjective nature of this evaluation, no two scientists will likely qualify each physical objective
in precisely the same manner. The purpose of the evaluation is to identify those physical
objectives that address the most important limiting factors for each species. Thus, achieving
those physical objectives would most likely result in the greatest benefit for the species
population. In the context of species-specific physical objectives, the terms are defined as:
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High — The physical objective addresses a limiting factor that currently limits population
viability because of effects on mortality rates or productivity. Achieving the physical objective is
of primary importance in maintaining current levels of population abundance/productivity or in
promoting recovery of the species.

Medium — The physical objective addresses a limiting factor that currently affects
population viability but, at present impact levels, may not be significantly reducing population
abundance or productivity. Achieving this physical objective will have less impact on overall
population viability than the high benefit objectives.

Low — The physical objective addresses a limiting factor that exists, but likely does not
affect population viability at present impact levels. Achieving the physical objective is not likely
to produce measurable effects on population viability until the high- and medium benefit
physical objectives are implemented.

The physical objectives benefit level is further qualified based on the current level of
certainty that the objective will successfully address limiting factor. The qualitative terms of
“high,” “medium” and “low” are defined similarly to the certainty terms applied to the limiting
factors.

Physical Objective Applicable | Difficulty | Benefit/
Species Certainty
and life
stage

POL1 Protect existing rearing and spawning habitat to ensure no salmonid/ Med High/High
further net degradation. juvenile
Hypothesis Statement: If current spawning and rearing habitat is
protected, then salmonid adult spawning and juvenile rearing salmonid/ Med High/High
capacity and productivity in the lower mainstem, Western Oregon adult
tributaries, estuary, and plume can be maintained. For white
sturgeon, productivity and population recruitment in the estuary and . .
mainstem can be maintained. ;It\ﬁ:ggon / Med High/Med
Justification; Protection and maintenance of existing spawning egg
and rearing habitat will provide a base level of salmonid production incubation
and diversity. For white sturgeon, protection and maintenance of
existing deepwater, rocky substrate spawning habitat will maintain
the current level of embryo survival and population productivity.
(Sedimentation and dissolved oxygen delivery are two important
concerns with developing embryos; concerns are minimized in
rocky substrates. Further, protection of existing habitat is often more
cost effective then restoration of former habitat.
PO2 Increase shallow water peripheral and side channel habitats salmonid/ High High/High
toward historic levels. juvenile
Hypothesis Statement; If shallow water habitat is increased, then
juvenile rearing capacity in the estuary and mainstem will increase.
Justification; Rearing juvenile fall Chinook and chum are closely
associated with shallow water habitats in the estuary and lower
mainstem.
PO3 Restore connectivity between river and floodplain, as well as salmonid/ High High/High
in-river habitats. juvenile
Hypothesis Statement; If connectivity with floodplain is restored,
then juvenile salmonid productivity in the estuary and lower Columbian High High/Med
mainstem will increase. For Columbian White-tailed Deer openings White-
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Physical Objective Applicable | Difficulty | Benefit/
Species Certainty
and life
stage

were likely associated with the wet areas, accreting lands or lands tailed Deer
having recently experienced a scouring flood.
Justification; Connectivity with the floodplain will restore
macrodetrital inputs and alter the current food web. A
macrodetritus-based food web will increase productivity and support
greater life history diversity. For CWTD, reducing damage due to
floods will reduce mortality and out migration of deer due to floods.
PO4 Reduce predation mortality: For aquatics on developing salmonid/ Med Med/High
embryos, emigrating juveniles and migrating adults. For Columbian juvenile
White-tailed Deer, on fawns.
Hypothesis Statement: If predation on emigrating salmonid salmonid/ High Low/High
juveniles, salmonid and Pacific lamprey migrating adults and white adult
sturgeon embryos is reduced, then survival in the estuary and lower
mainstem will increase. For CWTD, if predation on fawns is
reduced, then Columbia White-tailed Deer survival in the estuary .
and mainstem will increase. White Med Med/Med
Justification; Predation on salmonid juveniles in the lower sturgeon/
Columbia River and estuary has increased as a result of increased g
predator populations, such as northern pikeminnow and Caspian incubation High Med/Med
terns. Marine mammal predation on adult salmonids has been
observed. Marine mammal and sturgeon prey on adult lampreys. Pacific
Predation on white sturgeon embryos has been observed at about lamprey/
12% in the upper Columbia River, current levels of predation in the adult
lower Columbia River is unknown. Although predation on fall
Chinook and chum may be lower then other salmonids, predation
mortality may be significant. Predation mortality in all cases may be
significant and needs to be quantified.
For CWTD, predation on fawns in the lower Columbia River and
estuary has increased as a result of increased predator populations,
such as coyotes. Predation on Columbia White-tailed Deer mortality
may be significant and needs to be quantified.
PO5 Reduce contaminant exposure of emigrating salmonid and salmonid/ High Med/Med
Pacific lamprey juveniles and white sturgeon eggs and juveniles. juvenile
Hypothesis Statement; If contaminant exposure is reduced then
salmonid juvenile, Pacific lamprey juvenile and white sturgeon White High Med/Low
embryo survival in the estuary and mainstem will increase. sturgeon/
Justification; Contaminants have been shown to have detrimental egg
effects, such as delayed development or disrupted physiological incubation
processes. In juvenile salmonids these may be decreased immune
function, and generally reduced fitness. Numerous contaminants White High Med/Low
have been detected throughout the lower Columbia River and sturgeon/
estuary at concentrations known to have detrimental effects on juvenile
aquatic organisms. High Med/Low
Fall Chinook and chum may be particularly susceptible to .
! . . Pacific
contaminant exposure because they are closely associated with lamprev/
peripheral, shallow water habitats where contaminants are known to jamprey
accumulate. And Pacific lamprey juveniles may also be particularly juvenile
susceptible because they are associated with fine sediments.
PO6 Document the interaction between emigrating salmonid salmonid/ High High/ Low
juveniles, white sturgeon adults/juveniles and Pacific lamprey juvenile
adults/juveniles and introduced species; Minimize negative White
Mainstem Lower Columbia River
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Physical Objective Applicable | Difficulty | Benefit/
Species Certainty
and life
stage

interactions. sturgeon/ High Med/Low
Hypothesis Statement; If introduced species continue to thrive, adult
then salmonid juvenile, white sturgeon adult/juveniles, and Pacific White High Med/Low
lamprey adult/juvenile survival in the lower mainstem, Western sturgeon/
Oregon_ t'rlbu_tarles, estuary, and p_)lume may be negatively affected. Juverpl.e High Med/ Low
Justification; Introduced species, both purposeful and Pacific
unintentional, have altered the lower mainstem, Western Oregon lamprey/ .
tributaries, estuary, and plume ecosystem. Effects on native species | adult High Low/Low
are generally unknown, may be significant and need to be Pacific
quantified. lamprey/
juvenile
PO7 Develop an understanding of emigrating juvenile salmonid life salmonid/ High High/Med
history diversity, white sturgeon spawning characteristics, and juvenile
Pacific lamprey habitat use in the lower mainstem, Western Oregon
tributaries, e,?tuary, and plume. . _ _ White High Med/Med
Hypothesis Statement; If our understanding of salmonid, white sturgeon/
sturgeon spawning and lamprey integration with the ecosystem eqy
increases, then management and recovery actions will proceed with incubation
greater certainty.
Justification; Our current understanding of life history diversity Pacific High High/Low
and interaction for salmonids and Pacific lamprey with the lower lamprey/
mainstem, Western Oregon tributaries, estuary, and plume is adult
limited. As is our understanding of known spawning sites and
specific spawning habitat characteristics for white sturgeon.
Research is needed to increase our knowledge and reduce
uncertainty.
PO8 Evaluate/improve survival of upriver juvenile salmonid salmonid/ High High/High
emigrating via barge or dam passage. juvenile
Hypothesis Statement; If survival and fitness of emigrating (except
upriver salmonids improves, then these fish will be better prepared chum)
for emigration through the lower mainstem, Western Oregon
tributaries, estuary, and plume.
Justification; Current survival/fitness of upriver fish is lower
than historical conditions. This lower fitness may predispose fish to
predation as they enter the subbasin, delay attainment of threshold
size needed for smoltification, or disrupt physiological processes
that control smoltification.
PO9 Maintain favorable water flow and temperature throughout salmonid/ Med High/High
mainstem incubation, spawning and migration periods. (August eqg
through March depending on life stage.) incubation
Hypothesis Statement; If extreme water flows or temperatures (chum and
exist; during incubation, then egg mortality will be unacceptably fall
high, during spawning, then salmonids may not have access to Chinook) .
current spawning areas, or during migration, then spawning may be Med High/Med
delayed or averted. salmonid/
Justification; Extreme (i.e. both high and low) water flow and juvenile
temperature can; 1 decrease egg to fry survival (high flow can cause Med Med/High
bed scour and subsequent egg loss. Low flow reduces nutrient and salmonid/
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Physical Objective Applicable | Difficulty | Benefit/
Species Certainty
and life
stage

oxygen transport to developing eggs; extreme low flow can result in adult

redd dewatering. High temperature can increase egg mortality. Low

temperature delays emergence and subsequent emigration. Each of

these scenarios often results in decreased juvenile fitness.) 2 serve as

a migration barrier and prevent access to current spawning areas (or

decrease the quality of existing spawning habitat) or 3 during

migration result in; delayed arrival to spawning grounds, spawning

activity in less then desirable locations or no spawning. Each of

these scenarios often results in decreased juvenile fitness and

productivity.

PO10 Avoid direct dredging mortality. White Low Med/Low
Hypothesis Statement; If suction dredging activities occur in the sturgeon/

presence of white sturgeon embryos, juveniles or Pacific lamprey €gg

juveniles, then direct mortality will result. incubation Low Med/Low
Justification; White sturgeon embryos, white sturgeon juveniles White

and Pacific lamprey juveniles are closely associated with sand and _sturge_on/

fine sediments as a result of dispersal mechanisms and/or benthic juveniles

existence. Suction dredging of these sands and fine sediments Pacific Low Med/Low

results in entrainment and mortality. Dredge operations should avoid lamprey/

known areas of developing white sturgeon embryos, juveniles and juveniles

areas of burrowing juvenile Pacific lamprey.

PO11 Develop an understanding of white sturgeon juvenile and White High Med/Low

adult and Pacific lamprey habitat use in the lower mainstem and sturgeon/

estuary. juvenile
Hypothesis Statement; If our understanding of white sturgeon White High Med/Low

and Pacific lamprey integration with the ecosystem increases, then sturgeon/

management actions will proceed with greater certainty. adult
Justification; Our current understanding of white sturgeon and Pacific Hidh Hiah/Low

Pacific lamprey interaction with the lower mainstem and estuary lamprey/ g g

ecosystem is limited; research is needed to increase our knowledge adult

and reduce uncertainty.

PO12 Protect population for overexploitation. White Med High/High
Hypothesis Statement; If current fisheries are properly sturgeon/

maintained, then adult white sturgeon spawning abundance in the adult

estuary and mainstem can be maintained. And impacts to lamprey

can be rn_lneruzed. . _ Pacific Med Low/High
Justification; Longevity, slow growth and delayed maturation lamprey/

make sturgeon susceptible to fishery overexploitation. Fishery adult

restrictions (such as size limits) and constant population monitoring

can help maintain the current level of spawner abundance. At

present levels of fishing effort and fishery restrictions, Pacific

lamprey harvest is relatively low and unlikely a major limiting

factor.

PO 13 Avoid incidental operations and maintenance mortality at White Med Low/Low

Bonneville Dam. sturgeon/

adult

Hypothesis Statement; If Bonneville Dam operations are
properly managed, then white sturgeon incidental mortality can be
minimized.

Justification: Turbine dewatering operations at Bonneville Dam
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Physical Objective Applicable | Difficulty | Benefit/
Species Certainty
and life
stage

have been observed to entrain white sturgeon and result in mortality.
This, and other operations at Bonneville and elsewhere in the
subbasins, needs to be monitored to determine the significance to
the lower Columbia white sturgeon population.
PO 14 Restore spring peak flows in lower Columbia River. Pacific High Med/Med
Hypothesis Statement: If peak flows are restored, then juvenile lamprey/
lamprey physiological development and downstream migration juvenile
timing will remain synchronized. salmonid/ High High/Med
Justification: Restoration and maintenance of historical peak juvenile
flows will provide a consistent mechanism for juvenile lamprey
downstream migration.
PO15 Improve dam passage. Pacific High High/High
Hypothesis Statement: If dam passage conditions are improved, lamprey/
then lamprey will benefit basin-wide. adult
Justification: Adult Pacific lamprey, navigate hydrosystem dams | salmonid/ High High/High
with poor efficiency. Thus, lamprey access to historical spawning adult
and rearing areas has been limited. (particul-
arly chum)
PO16 Protect genetic integrity and biological diversity and salmonid/ Med High/High
abundance of depressed salmonid stocks by directing effort of adult
commercial harvesters in the estuary to alternative, hatchery derived
stocks.
PO 17 Eliminate and mitigate access barriers for migrating adults, salmonid/ Med High/High
creating additional spawning and rearing habitat. WOT (fall
Hypothesis Statement: If access to high quality habitat within the | Chinook,
historic range of fall Chinook, winter steelhead and coho is restored, CO_hQ and
abundance will be improved. winter
Justification: Restoration of access to productive habitat will steelhead)
improve population diversity and spatial structure of DIPs within the
coastal stratum
PO18 Seek methods for restoring historic run timing to coastal salmonid/ High High/
stratum, including the Western Oregon Tributaries. WOT Unknown
Hypothesis Statement; If late-run type of coho were returned to (coho)
the Western Oregon tributaries, viability of the population would be
improved.
Justification; The physical and environmental characteristics of
watersheds in the coastal range ecological zone are suited to support
a late-run (n-type) coho population. Restoration of this population
would add needed diversity to these DIPs.
PO 19 Restore spawning and rearing habitat in the Western Oregon salmonid/ Med High/High
tributaries. WOT (fall
Hypothesis Statement; If adult spawning habitat in priority Chinook,
reaches in the Coastal stratum are restored then productivity in the and coho)
subbasin will be enhanced.
Justification: Restoration of historically utilized spawning habitat
in the Western Oregon tributaries will improve the diversity and
spatial structure of the coast range DIPs.
PO20. Protect existing over-wintering habitat to insure no future net species of Med High/High
degradation. manage-
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Physical Objective Applicable | Difficulty | Benefit/
Species Certainty
and life
stage

Hypothesis Statement: If current winter habitat is protected, then ment
population abundance in the estuary and mainstem can be interest
maintained.
PO21. Encourage use of public lands over private lands. species of High High/Med
Hypothesis Statement: If geese and cranes primarily use public manage-
lands such as wildlife refuges, then over-winter survival in the ment
estuary and mainstem can be maintained or increased. interest
PO22. Increase the availability of over-wintering habitat on public species of High High/High
lands. manage-
Hypothesis Statement: If winter habitat availability is ment
increased, then population abundance in the estuary and mainstem Interest
can be maintained or increased.
PO23. Limit crop depredation. species of High High/High
Hypothesis Statement: If foraging of agricultural crops continues, manage-
then economic losses from crop depredation will be substantial. ment
interest
PO24. Manage populations to maintain or decrease current level of species of Med High/Med
abundance. recreat-
Hypothesis Statement: If populations are maintained at present !onal
low abundance levels, then negative impacts to salmonids and other interest
focal species can be minimized.
PO25. Encourage breeding colony distribution among multiple species of Med High/High
breeding sites, preferably in locations where non-salmonid food manage-
sources are plentiful. ment
Hypothesis Statement: If the Caspian tern colony is more widely interest
distributed, then the tern colony will be less vulnerable to
disturbance.
PO26. Protect existing foraging habitat to insure no further net Columbia Low High/High
degradation. White-
Hypothesis Statement: If current foraging habitat is protected, tailed Deer
then breeding, rearing, and foraging capacity and productivity in the
estuary and mainstem can be maintained.
Justification: Protection and maintenance of existing riparian
habitat will provide a base level of Columbia White-tailed deer
production and genetic diversity. Further, protection of existing
habitat is often more cost effective than restoration of former
habitat.
PO27. Increase forested areas in lowlands and floodplain with Columbia High High/High
hardwood and some coniferous riparian species. White-
Hypothesis Statement: If forested habitat is increased, then fawn tailed Deer
rearing capacity in the estuary and mainstem will increase.
Justification: Columbia White-tailed viable populations are
closely associated with forested habitats in the estuary and lower
mainstem.
PO28. Increase availability of habitat including pasture and Columbia High High/High
woodlots White-
Hypothesis Statement: Increased acreage of habitat will increase tailed Deer
survival rate and population size of Columbia White-tailed Deer and
will decrease instances of parasites and disease. If less habitat is lost
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Physical Objective

Applicable
Species
and life
stage

Difficulty

Benefit/
Certainty

to home construction, then habitat and in turn Columbian White-
tailed Deer will have a greater survival in the estuary and mainstem
during uncontrollable floods and the population increase.

Justification: The greatest single man-caused threat and natural
threat to Columbia White-tailed deer is the continued degradation of
habitat. Overcrowding has been linked to the presence of parasites
and foot-rot disease in Columbia White-tailed Deer. Floods, such as
the 1996 flood, have claimed some of the highest moralities of adult
deer populations in protected areas.

PO29. Artificially reintroduce deer.

Hypothesis Statement: Reintroducing deer to suitable habitat will
increase survival and population numbers.

Justification: Deer cannot easily pioneer new habitat. Therefore,
deer have to be artificially reintroduced for range expansion to
occeur.

Columbia
White-
tailed Deer

High

Unknown/
Med

P0O30. Minimize disturbance during breeding and rearing season

Hypothesis Statement: Minimizing disturbance during breeding
season will increase survival and population will increase.

Justification Statement: Columbia White tailed Deer occasionally
exhibit low productivity. Minimizing disturbance during breeding
and rearing season, mid November to Mid December and June 1 to
July 15, respectively, will increase chances of fawn survival,
decreases stresses to does, and may prevent mortality of fawns due
to automobiles.

Columbia
White-
tailed Deer

Low

Unknown/
Med

PO3L1. Identify and Protect existing nesting and foraging areas to
ensure no population declines.

Hypothesis Statement: If current bald eagle habitats are
protected, then Bald Eagle recovery in the estuary and mainstem can
be maintained.

Justification: During the early stages of breeding activity and
incubation, bald eagles are very sensitive to disturbances such as
approaching humans or boats, which can cause nest abandonment of
their nest and loss of young. Enormous recreational and
development pressures, if not managed carefully, threaten to
undermine recovery progress

Bald Eagle

Medium

High/High

P0O32. Continue to and reduce, monitor and understand contaminant
sources in the Lower Columbia River

Hypothesis Statement: If bioaccumulative contaminants in the
Bald Eagle become less prevalent in the Eagle food sources,
successful reproduction efforts will increase over time.

Justification: Productivity at new breeding sites is much higher
than at old breeding sites suggesting that pairs at the older sites
(particularly those in the lower 60 miles of the river) or impacted by
contaminants to a greater level. Although the number of Bald eagles
nesting along the river is increasing, continued foraging on
contaminated prey form the LCR and subsequent bioaccumulation
of contaminants could limit future productivity of some newer pairs
as the chemical bioaccumulate in the adult birds with age.

Bald Eagle

Medium

Med/High

PO33. Reduce threats from physical hazards and persecution

Bald Eagle

Medium

Med/High
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Physical Objective Applicable | Difficulty | Benefit/

Species Certainty
and life
stage
Hypothesis Statement: If these hazards are reduced, population
will remain stable or increase
Justification: Though significantly less than 30 years ago, death
caused by electrocution and injuries caused by power lines, lead
poisoning and shooting remain as problems for Bald Eagles.
PO34: Protect genetic integrity and biological diversity and Salmonid / Low High/High
abundance of depressed salmonid stocks by directing effort of Adult
commercial harvesters in the estuary to alternative, hatchery derived
stocks.

Hypothesis: Continuation of Select Area (terminal) fishing
opportunities in the lower Columbia River will support productive
sport and commercial fisheries on harvestable stocks without
negatively affecting rebuilding efforts directed at weak stocks.

Justification: Commercial and recreational harvest in the lower
Columbia River has the potential to negatively impact salmonid
stocks, if not managed and directed. Harvesters are generally
agreeable to targeting specific hatchery stocks, and the technology
exists to manage fisheries with selectivity in the estuary without
negatively impacting biological diversity and genetic integrity of
wild stocks.

‘ - -| Comment [MA1]: Rolled into
- Salmonids
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4.4 Management Strategies and Priorities Summary

4.4.1  Strategies Overview

As with the limiting factors and objectives, the subbasin project team compiled all of the
species-specific strategies, then combined them where commonalities existed to form a single set
of master strategies for the subbasins. Each of these was further examined to identify and
articulate the relationships to the biological objectives outlined in the previous chapter.

At the direction of the Planning Group, the subbasin-wide strategies were reviewed based
on their:

o ability to address key objectives

o relationship to ESA

o relationship to focal species of the subbasin

e socio-economic considerations as stated in the vision

Through this synthesis, the project team has identified 23 strategies covering aquatic
focal species, species of interest, terrestrial species and the Western Oregon tributary subbasin.

The Planning Group established an upper tier of strategies based on the criteria above.
Eight strategies rise to an upper tier through their extensive coverage of physical objectives and
emphasis on socio-economic priorities. These strategies include:

Strategy 1: Protect functioning habitats while also restoring impaired habitats to properly
functioning conditions.

Strategy 2: Strive to understand, protect, and restore habitat-forming processes in the
Columbia River Columbia River lower mainstem, Western Oregon tributaries, estuary and
plume.

Strategy 3: Avoid large-scale habitat changes where risks to salmonids, white sturgeon
and Pacific lamprey are uncertain.

Strategy 4: Mitigate small-scale local habitat impacts such that no net loss occurs.

Strategy 10: Our understanding the relationships between salmonids, white sturgeon,
Pacific lamprey and the lower mainstem, Western Oregon tributaries, estuary and the plume
ecosystems needs to be improved.

Strategy 11: Use existing processes and programs wherever possible to take maximum
advantage of opportunities for efficient implementation of improvement measures.

Strategy 23: Assess the mainstem lower Columbia River and the Columbia River estuary
by discreet geographic reaches for restoration and protection priorities, and develop approach for
determining expected outcomes of research, monitoring and evaluation activities.

Strategy 15: Manage Columbia River fisheries at sustainable levels, maintaining a viable
population through adequate spawner abundance and directing harvest away from depressed
stocks.
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The other strategies include:

Strategy 5: Maximize efficiency of habitat restoration activities by concentrating in
currently productive areas with significant scope for improvement, adjacent areas of marginal
habitat where realistic levels of improvement can restore conditions suitable for fish, and areas
where multiple species benefit.

Strategy 6: Utilize a combination of active and passive habitat restoration measures to
provide near-term and long-term benefits.

Strategy 7: Recognize the significance of salmon to the productivity of other species and
the salmon themselves.

Strategy 8: Do not intentionally introduce new species and take aggressive measures to
avoid inadvertent introductions of new species or expansions of existing introduced species.

Strategy 9: As an interim recovery measure until more suitable habitat conditions are
restored for salmon, consider management of predators and predation by selected species where
corresponding threats have been exacerbated by human activities.

Strategy 12: Limit the effects of toxic contaminants in the Columbia River estuary, lower
mainstem and nearshore ocean.

Strategy 13: Evaluate the level of predation mortality during the embryo and juvenile life
states to determine the extent of predation related recruitment failure for white sturgeon and
during juvenile and adult migration of Pacific lamprey.

Strategy 14: Avoid incidental mortality of embryos and juveniles during dredging
operations.

Strategy 16: Avoid incidental operations and maintenance mortality at Bonneville Dam.

Strategy 17: Evaluate and improve downstream and upstream lamprey passage
conditions at mainstem and tributary dams. In doing so, ensuring no negative effects on salmonid
passage.

Strategy 18: Open access to productive habitat by removing or mitigating passage
barriers.

Strategy 19: Promote management actions that support sufficient life-history diversity to
sustain a population through short-term environmental perturbations and to provide for long-term
evolutionary processes.

Strategy 20: Protect and restore habitat diversity and channel stability attributes in
Western Oregon tributaries to complement salmonid life-history requirements.

Strategy 21: Minimize physical crop losses and economic effects from lost agricultural
production.

Strategy 22: Investigate and minimize competition among shad and ESA-listed
salmonids.

Strategy 23: Assess the mainstem lower Columbia River and the Columbia River estuary
by discrete geographic reaches for restoration and protection priorities, and develop approach for
determining expected outcomes of RM&E activities.
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Notably, both terrestrial focal species—Bald Eagle and Columbian White-tailed Deer—
have long-standing master plans, which have brought their respective populations to a point of
consideration for delisting. Because of this success, Strategy 11 (Use existing processes and
programs wherever possible to take maximum advantage of opportunities for efficient
implementation of improvement measures) provides the overriding strategy for these terrestrial
focal species recognizing the continued importance of these plans and deferring to them, at this
point, for future direction.

The logic path behind these selections is outlined in the details listed with each strategy.
These details provide:
e an explanation of the strategy
e ranking justification
o physical objectives satisfied by the strategy
e possible measures that address this strategy

These upper-tier strategies are placed first in the list of subbasin the master list of
subbasin strategies and details below. The details under each strategy below provide the logic
behind the selection.

4.4.2 Prioritized Focal Strategies

Protect and Restore Habitat

Strategy 1: Protect functioning habitats while also restoring impaired habitats to
properly functioning conditions.

Explanation: Important habitats in the Columbia River lower mainstem, Western Oregon
tributaries, estuary, plume and riparian areas that are currently functioning for fish and
wildlife species should be protected, where feasible. Important habitats that are isolated or
impaired should be restored, when it can be demonstrated that the activities will provide
benefits to fish and wildlife species while habitat-forming processes are improving. The
strategy responds to the following vision-supporting statements: SV1, SV2, SV5, SV6

Strategy ranking justification: This strategy addresses the following physical objectives rated
high for benefit and incorporates ESA-listed species.

Physical objectives satisfied by Strategy 1

High Benefit / Lower to Medium Difficulty

PO1 | protect existing rearing and spawning habitat to ensure no further net degradation.
Species/life stage affected: salmonid juvenile and adults, sturgeon egg incubation and
species of ecological interest.

High Benefit/ High Difficulty

PO2 [ Increase shallow water peripheral and side-channel habitats toward historic levels.
Species/life stage affected: fall Chinook and chum juveniles.

PO3 [ Restore connectivity between river and floodplain, as well as in-river habitats.
Species/life stage affected: salmonid juveniles, Columbian White-tailed Deer
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Physical objectives satisfied by Strategy 1

High Benefit / Lower to Medium Difficulty

PO7

Develop an understanding of emigrating juvenile salmonid life history diversity, white
sturgeon spawning characteristics and Pacific lamprey habitat use in the lower mainstem,
Western Oregon tributaries, estuary and plume. Species/lifestage affected: salmonid
juvenile and adults, sturgeon egg incubation, species of ecological interest and species of
recreational interest.

PO8

Evaluate/improve survival of upriver juvenile salmonid emigrating via barge or dam
passage. Species/life stage affected: salmonid juveniles

PO14

Restore spring peak flows in lower Columbia River. Species/lifestage affected: salmonid
juveniles.

PO15

Improve dam passage. Species/lifestage affected: Pacific lamprey and species of
ecological interest.

PO27

Increase forested areas in lowlands and floodplain with hardwood and some coniferous
riparian species. Species/lifestage affected: Columbian White-tailed Deer

PO28

Increase availability of habitat including pasture and woodlots. Species/lifestage affected:
Columbian White-tailed Deer.

Measures that address Strategy 1

Description of Measure Applicable Species

M1 | Restore tidal swamp and marsh habitat in the estuary | fall Chinook, spring Chinook,
and tidal freshwater portion of the lower Columbia chum, coho, summer steelhead,
River. winter steelhead.

M2 | Establish an allocation of water within the annual fall Chinook, spring Chinook,
water budget for the Columbia River Basin that chum, coho, summer steelhead,
simulates peak seasonal discharge, increases the winter steelhead, white sturgeon,
variability of flows during periods of salmonid, white | pacific lamprey, species of
sturgeon and Pacific lamprey emigration and restores | ecological interest.
tidal channel complexity in the estuary.

M3 | Maintain adequate water flows throughout spawning, | fall Chinook, spring Chinook,

incubation and migration periods. chum, coho, summer steelhead,
winter steelhead.

M4 | Restore connectedness between river and floodplain. | fall Chinook, spring Chinook,
chum, coho, summer steelhead,
winter steelhead, white sturgeon,
Columbian White-tailed Deer,
species of ecological interest.

M5 | Protect and restore riparian and wetland habitat fall Chinook, spring Chinook,

condition and function. chum, coho, summer steelhead,
winter steelhead, white sturgeon,
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Measures that address Strategy 1

Description of Measure Applicable Species

pacific lamprey, Columbian
White-tailed Deer, species of
ecological interest.

M7 | Mitigate channel dredging activities in the Columbia | fall Chinook, spring Chinook,

river estuary and lower mainstem that alter habitat chum, coho, summer steelhead,
forming processes, reduce salmon population winter steelhead, white sturgeon,
resilience, inhibit recovery and result in direct pacific lamprey, Columbian
sturgeon and Pacific lamprey mortality. White-tailed Deer, species of

ecological interest.

M18 | Maintain deepwater, rocky substrate spawning habitat | white sturgeon
in the estuary and tidal freshwater portion of the
lower Columbia River.
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Understanding, protection and restoration of habitat-forming process

Strategy 2: Strive to understand, protect and restore habitat-forming processes in
the Columbia River lower mainstem, riparian areas, Western Oregon tributaries,
estuary and plume.

Habitat conditions important to fish and wildlife species are governed by opposing
hydrologic forces, including ocean processes (tides) and river processes (discharge). Changes
to habitat-forming processes have resulted from natural events and human actions (e.g., storm
events and changes to the hydrograph as a result of the Columbia River hydro system, etc.).
The strategy responds to the following vision-supporting statements: SV1, SV2, SV5,
SV6,SV8

Strategy ranking justification: This strategy addresses the following physical objectives rated
high for benefit and incorporates ESA-listed species.

Physical objectives satisfied by Strategy 2

High

Benefit / Lower to Medium Difficulty

PO1

Protect existing rearing and spawning habitat to ensure no further net degradation.
Species/life stage affected: salmonid juvenile and adults, sturgeon egg incubation and
species of ecological interest.

PO9

Maintain favorable water flow and temperature throughout mainstem incubation, spawning
and migration periods. (August through March depending on life stage.) Species/life stage
affected: salmonid incubation, juvenile, adult.

High

Benefit/ High Difficulty

PO2

Increase shallow water peripheral and side-channel habitats toward historic levels.
Species/life stage affected: fall Chinook and chum juveniles.

PO3

Restore connectivity between river and floodplain, as well as in-river habitats. Species/life
stage affected: salmonid juveniles, Columbian White-tailed Deer.

PO7

Develop an understanding of emigrating juvenile salmonid life-history diversity, white
sturgeon spawning characteristics and Pacific lamprey habitat use in the lower mainstem,
Western Oregon tributaries, estuary and plume. Species/lifestage affected: salmonid
juvenile and adults, sturgeon egg incubation and species of ecological interest and species
of recreational interest.
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Measures that address Strategy 2

Description of Measure

Applicable Species

M1 | estuary and tidal freshwater portion of the
lower Columbia River.

Restore tidal swamp and marsh habitat in the

fall Chinook, spring Chinook, chum,
coho, summer steelhead, winter steelhead

M2 | increases the variability of flows during
periods of salmonid, white sturgeon and

channel complexity in the estuary.

Establish an allocation of water within the
annual water budget for the Columbia River
Basin that simulates peak seasonal discharge,

Pacific lamprey emigration, and restores tidal

fall Chinook, spring Chinook, chum,
coho, summer steelhead, winter
steelhead, white sturgeon, pacific
lamprey, species of ecological interest.

Maintain adequate water flows throughout
M3 | spawning, incubation and migration periods.

fall Chinook, spring Chinook, chum,
coho, summer steelhead, winter
steelhead.

Restore connectedness between river and
floodplain.
M4

fall Chinook, spring Chinook, chum,
coho, summer steelhead, winter
steelhead, white sturgeon, Columbian
White-tailed Deer, species of ecological
interest.

Protect and restore riparian and wetland
M5 | habitat condition and function.

fall Chinook, spring Chinook, chum,
coho, summer steelhead, winter
steelhead, Columbian White-tailed Deer.

affecting the Columbia River estuary and

Restore impaired sediment transport processes

fall Chinook, spring Chinook, chum,
coho, summer steelhead, winter

Mé lower mainstem. steelhead, white sturgeon, pacific
lamprey, species of ecological interest.
Mitigate channel dredging activities in the fall Chinook, spring Chinook, chum,
Columbia River estuary and lower mainstem | coho, summer steelhead, winter
M7 that alter habitat forming processes, reduce steelhead, white sturgeon, pacific

and result in direct sturgeon and Pacific
lamprey mortality.

salmon population resilience, inhibit recovery

lamprey, Columbian White-tailed Deer,
species of ecological interest.
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Large-scale habitat impact mitigation

Strategy 3: Avoid large-scale habitat changes where risks to salmonids, white
sturgeon, Pacific lamprey, Columbian White-tailed Deer, and bald eagles are
uncertain.

Explanation:

This is similar to the physician’s credo of first do no harm. Large-scale

restoration of estuary habitats may prove difficult but efforts must be made to ensure that
habitat does not further degrade.
The strategy responds to the following vision-supporting statements: SV2, SV5, SV6

Strategy ranking justification: This strategy addresses the following physical objectives rated
high for benefit and incorporates ESA-listed species.

Physical objectives satisfied by Strategy 3

High

Benefit / Lower to Medium Difficulty

PO1

species of ecological interest.

Protect existing rearing and spawning habitat to ensure no further net degradation.
Species/life stage affected: salmonid juvenile and adults, sturgeon egg incubation and

High

Benefit/ High Difficulty

P07

recreational interest.

Develop an understanding of emigrating juvenile salmonid life-history diversity, white
sturgeon spawning characteristics and Pacific lamprey habitat use in the lower mainstem,
Western Oregon tributaries, estuary and plume. Species/lifestage affected; salmonid
juvenile and adults, sturgeon egg incubation, species of ecological interest and species of

Measures that address Strategy 3

Description of Measure

Applicable Species

M1 | Restore tidal swamp and marsh habitat in the fall Chinook, spring Chinook, chum,
estuary and tidal freshwater portion of the coho, summer steelhead, winter
lower Columbia River. steelhead.

M2 | Establish an allocation of water within the fall Chinook, spring Chinook, chum,
annual water budget for the Columbia River coho, summer steelhead, winter
Basin that simulates peak seasonal discharge, steelhead, white sturgeon, pacific
increases the variability of flows during periods | lamprey, species of ecological interest.
of salmonid, white sturgeon and Pacific
lamprey emigration, and restores tidal channel
complexity in the estuary.

M3 | Maintain adequate water flows throughout fall Chinook, spring Chinook, chum,

spawning, incubation and migration periods.

coho, summer steelhead, winter
steelhead.
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Measures that address Strategy 3

Description of Measure

Applicable Species

M4 | Restore connectedness between river and fall Chinook, spring Chinook, chum,
floodplain. coho, summer steelhead, winter

steelhead, Columbian White-tailed Deer

M6 | Restore impaired sediment transport processes | fall Chinook, spring Chinook, chum,
affecting the Columbia River estuary and lower | coho, summer steelhead, winter
mainstem. steelhead, white sturgeon, pacific

lamprey, species of ecological interest.

M7 | Mitigate channel dredging activities in the fall Chinook, spring Chinook, chum,
Columbia River estuary and lower mainstem coho, summer steelhead, winter
that alter habitat forming processes, reduce steelhead, white sturgeon, pacific
salmon population resilience, inhibit recovery | lamprey, Columbian White-tailed Deer,
and result in direct sturgeon and Pacific species of ecological interest.
lamprey mortality.

M9 | Implement regulatory, control, and education fall Chinook, spring Chinook, chum,
measures to prevent additional species coho, summer steelhead, winter
invasions. steelhead, white sturgeon, pacific

lamprey, species of ecological interest,
species of recreational interest.

M14 | Continue to manage predation by Caspian terns | fall Chinook, spring Chinook, chum,
to avoid increases in salmon predation while coho, summer steelhead, winter
also protecting the viability of the tern steelhead, species of ecological interest.
population.

M15 | Establish regulatory flexibility to manage seals | fall Chinook, spring Chinook, chum,
and sea lions if and where increased predation | coho, summer steelhead, winter
poses significant risks to salmon recovery. steelhead.

M18 | Maintain deepwater, rocky substrate spawning | white sturgeon

habitat in the estuary and tidal freshwater
portion of the lower Columbia River.
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Small-scale habitat impact mitigation
Strategy 4: Mitigate small-scale local habitat impacts such that no net loss occurs.

Explanation: The cumulative effect of local small-scale changes can be significant over
time. These effects are more easily mitigated with onsite rather than offsite efforts.
The strategy responds to the following vision-supporting statements: SV1, SV2, SV5, SV6

Strategy ranking justification: This strategy addresses the following physical objectives rated
high for benefit and incorporates ESA-listed species.

Physical objectives satisfied by Strategy 4

High Benefit / Lower to Medium Difficulty

PO1 | Protect existing rearing and spawning habitat to ensure no further net degradation.
Species/life stage affected: salmonid juvenile and adults, sturgeon egg incubation and
species of ecological interest.

PO30

Minimize disturbance to Columbian White-tailed Deer during breeding and rearing
season. Species/life stage affected: Columbian White-tailed Deer

High Benefit/ High Difficulty

PO7

Develop an understanding of emigrating juvenile salmonid life-history diversity, white
sturgeon spawning characteristics and Pacific lamprey habitat use in the lower mainstem,
Western Oregon tributaries, estuary and plume. Species/lifestage affected: salmonid
juvenile and adults, sturgeon egg incubation, species of ecological interest and species of

recreational interest.

Measures that address Strategy 4

Description of Measure

Applicable Species

M1 | Restore tidal swamp and marsh habitat in the fall Chinook, spring Chinook, chum,
estuary and tidal freshwater portion of the coho, summer steelhead, winter
lower Columbia River. steelhead.

M2 | Establish an allocation of water within the fall Chinook, spring Chinook, chum,

annual water budget for the Columbia River
Basin that simulates peak seasonal discharge,
increases the variability of flows during
periods of salmonid, white sturgeon and
Pacific lamprey emigration, and restores tidal
channel complexity in the estuary.

coho, summer steelhead, winter
steelhead, white sturgeon, pacific
lamprey, species of ecological interest.
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Measures that address Strategy 4

Description of Measure

Applicable Species

M3 | Maintain adequate water flows throughout fall Chinook, spring Chinook, chum,
spawning, incubation and migration periods. coho, summer steelhead, winter

steelhead.

M4 | Restore connectedness between river and fall Chinook, spring Chinook, chum,
floodplain. coho, summer steelhead, winter

steelhead, Columbian White-tailed Deer

M6 | Restore impaired sediment transport processes | fall Chinook, spring Chinook, chum,
affecting the Columbia River estuary and lower | coho, summer steelhead, winter
mainstem. steelhead, white sturgeon, pacific

lamprey, species of ecological interest.

M7 | Mitigate channel dredging activities in the fall Chinook, spring Chinook, chum,
Columbia River estuary and lower mainstem coho, summer steelhead, winter
that alter habitat forming processes, reduce steelhead, white sturgeon, pacific
salmon population resilience, inhibit recovery | lamprey, , Columbian White-tailed Deer
and result in direct sturgeon and Pacific species of ecological interest.
lamprey mortality.

M8 | Limit the effects of toxic contaminants on fall Chinook, spring Chinook, chum,
salmonid, white sturgeon, Pacific lamprey, and | coho, summer steelhead, winter
bald eagle fitness and survival in the Columbia | steelhead, white sturgeon, pacific
River estuary, lower mainstem and nearshore lamprey, bald eagle, species of
ocean. ecological interest.

M9 | Implement regulatory, control and education fall Chinook, spring Chinook, chum,
measures to prevent additional species coho, summer steelhead, winter
invasions. steelhead, white sturgeon, pacific

lamprey, species of ecological interest,
species of recreational interest.

M14 | Continue to manage predation by Caspian terns | fall Chinook, spring Chinook, chum,
to avoid increases in salmon predation while coho, summer steelhead, winter
also protecting the viability of the tern steelhead, species of ecological interest.
population.

M18 | Maintain deepwater, rocky substrate spawning | white sturgeon

habitat in the estuary and tidal freshwater
portion of the lower Columbia River.
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Species / Ecosystem understanding

Strategy 10: Improve the understanding of the relationships between salmonids,
white sturgeon and Pacific lamprey with the lower mainstem, Western Oregon
tributaries, estuary and the plume ecosystems.

Explanation: Emerging research about how physical processes affect habitat conditions in
the estuary and mainstem will provide promising tools in the near future. Future research is
needed to develop an understanding about how physical processes affect habitat conditions in
the estuary and mainstem and understanding about how salmonids, white sturgeon and
Pacific lamprey populations use the existing and changing habitats in the estuary and lower
mainstem. Additionally, future research should also focus on establishing clear relationships
between salmonids, white sturgeon, Pacific lamprey and the various predators or introduced
species in the estuary and mainstem.

The strategy responds to the following vision-supporting statements: SV1, SV2, SV3 SV4,
SV5,SV6,SV8

Strategy ranking justification: This strategy addresses the following physical objectives rated
“High” for “Benefit” and incorporates ESA-listed species.

Physical objectives satisfied by Strategy 10

High Benefit / Lower to Medium Difficulty

PO1 | Protect existing rearing and spawning habitat to ensure no further net degradation.
Species/life stage affected: salmonid juvenile and adults, sturgeon egg incubation and
species of ecological interest.

PO9 | Maintain favorable water flow and temperature throughout mainstem incubation,
spawning and migration periods. (August through March depending on life stage.)
Species/life stage affected: salmonid incubation, juvenile, adult.

PO12 | Protect population from overexploitation. Species/life stage affected: sturgeon adult,
lamprey adult.

High Benefit/ High Difficulty

PO2 | Increase shallow water peripheral and side-channel habitats toward historic levels.
Species/life stage affected: fall Chinook and chum juveniles.

PO3 | Restore connectivity between river and floodplain, as well as in-river habitats.
Species/life stage affected: salmonid juveniles, Columbian White-tailed Deer

PO6 | Document the interaction between emigrating salmonid juveniles, white sturgeon
adults/juveniles and Pacific lamprey adults/juveniles and introduced species; minimize
negative interactions. Species/life stage affected: salmonid juveniles, sturgeon juvenile
and adult, lamprey juvenile and adult.
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Physical objectives satisfied by Strategy 10

PO7 | Develop an understanding of emigrating juvenile salmonid life-history diversity, white
sturgeon spawning characteristics and Pacific lamprey habitat use in the lower mainstem,
Western Oregon tributaries, estuary and plume. Species/lifestage affected: salmonid
juvenile and adults, sturgeon egg incubation, species of ecological interest and species of
recreational interest.

PO8 | Evaluate/improve survival of upriver juvenile salmonid emigrating via barge or dam
passage. Species/life stage affected: salmonid juveniles.

PO9 | Maintain favorable water flow and temperature throughout mainstem incubation,
spawning and migration periods. (August through March depending on life stage).
Species/life stage affected: salmonid incubation, juvenile, adult.

PO10 | Avoid direct dredging mortality. Species/life stage affected: sturgeon egg incubation,
juveniles, lamprey juveniles.

PO11 | Develop an understanding of white sturgeon juvenile and adult and Pacific lamprey
habitat use in the lower mainstem and estuary. Species/life stage affected: sturgeon
juveniles, lamprey adult.

PO15 | Improve dam passage. Species/lifestage affected: Pacific lamprey and species of
ecological interest.

Measures that address Strategy 10

Description of Measure Applicable Species

M1 | Restore tidal swamp and marsh habitat in the estuary | fall Chinook, spring Chinook,
and tidal freshwater portion of the lower Columbia chum, coho, summer steelhead,

River. winter steelhead.

M2 | Establish an allocation of water within the annual fall Chinook, spring Chinook,
water budget for the Columbia River Basin that chum, coho, summer steelhead,
simulates peak seasonal discharge, increases the winter steelhead, white sturgeon,

variability of flows during periods of salmonid, white | pacific lamprey, species of
sturgeon and Pacific lamprey emigration, and restores | ecological interest.
tidal channel complexity in the estuary.

M3 | Maintain adequate water flows throughout spawning, | fall Chinook, spring Chinook,
incubation and migration periods. chum, coho, summer steelhead,
winter steelhead

M4 | Restore connectedness between river and floodplain. | fall Chinook, spring Chinook,
chum, coho, summer steelhead,
winter steelhead, white sturgeon,
Columbia White-tailed Deer,
species of ecological interest.
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Measures that address Strategy 10

Description of Measure

Applicable Species

M5 | Protect and restore riparian and wetland habitat fall Chinook, spring Chinook,

condition and function. chum, coho, summer steelhead,
winter steelhead, Columbian
White-tailed Deer

M6 | Restore impaired sediment transport processes fall Chinook, spring Chinook,
affecting the Columbia River estuary and lower chum, coho, summer steelhead,
mainstem. winter steelhead, white sturgeon,

pacific lamprey, species of
ecological interest.

M7 | Mitigate channel dredging activities in the Columbia | fall Chinook, spring Chinook,
River estuary and lower mainstem that alter habitat chum, coho, summer steelhead,
forming processes, reduce salmon population winter steelhead, white sturgeon,
resilience, inhibit recovery and result in direct pacific lamprey, species of
sturgeon and Pacific lamprey mortality. ecological interest.

M8 | Limit the effects of toxic contaminants on salmonid, | fall Chinook, spring Chinook,
white sturgeon, Pacific lamprey and bald eagle fitness | chum, coho, summer steelhead,
and survival in the Columbia River estuary, lower winter steelhead, white sturgeon,
mainstem and nearshore ocean. pacific lamprey, bald eagle,

species of ecological interest.

M9 | Implement regulatory, control and education fall Chinook, spring Chinook,
measures to prevent additional species invasions. chum, coho, summer steelhead,

winter steelhead, white sturgeon,
pacific lamprey, species of
ecological interest, species of
recreational interest.

M10 | Establish a moratorium on intentional introductions fall Chinook, spring Chinook,
of aquatic species and importation of high-risk chum, coho, summer steelhead,
species. winter steelhead, white sturgeon,

pacific lamprey, species of
ecological interest.

M11 | Consider the potential impacts of American shad on | fall Chinook, spring Chinook,
salmon as well as the feasibility and advisability of chum, coho, summer steelhead,
shad management measures and the impacts on winter steelhead, white sturgeon,
different life stages of white sturgeon. species of ecological interest.

M12 | Avoid management or enhancement of established fall Chinook, spring Chinook,
populations of introduced gamefish that pose chum, coho, summer steelhead,
significant predation or competition risks to salmon. | winter steelhead, species of

ecological interest.

M13 | Continue to manage the Northern pikeminnow fishery | fall Chinook, spring Chinook,

to help offset increased predation that resulted from
habitat alteration.

chum, coho, summer steelhead,
winter steelhead, species of
ecological interest.
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Measures that address Strategy 10

Description of Measure

Applicable Species

M14 | Continue to manage predation by Caspian terns to fall Chinook, spring Chinook,
avoid increases in salmon predation while also chum, coho, summer steelhead,
protecting the viability of the tern population. winter steelhead, species of

ecological interest.

M15 | Establish regulatory flexibility to manage seals and fall Chinook, spring Chinook,
sea lions if and where increased predation poses chum, coho, summer steelhead,
significant risks to salmon recovery. winter steelhead.

M16 | Improve understanding of interrelationships among fall Chinook, spring Chinook,
fish, wildlife and limiting habitat conditions in the chum, coho, summer steelhead,
lower mainstem, Western Oregon tributaries, estuary | winter steelhead, white sturgeon,
and the plume. pacific lamprey, species of

ecological, management and
recreational interest

M17 | Increase tagging and other marking studies to fall Chinook, spring Chinook,
determine the origin, estuarine habitat use, survival chum, coho, summer steelhead,
and migration patterns of various salmonid, white winter steelhead, white sturgeon,
sturgeon and Pacific lamprey populations pacific lamprey, species of

management interest, species of
recreational interest.

M18 | Maintain deepwater, rocky substrate spawning habitat | white sturgeon
in the estuary and tidal freshwater portion of the
lower Columbia River.

M19 | Evaluate gamefish predation or competition risks to | white sturgeon, pacific lamprey,
sturgeon and Pacific lamprey; avoid management or | species of ecological interest.
enhancement of introduced gamefish populations that
pose significant threats to sturgeon and lamprey.

M20 | Identify predators of sturgeon embryos and juveniles, | white sturgeon, Pacific lamprey.

juvenile and adult Pacific lamprey; reduce predation
mortality.
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Use of existing processes and programs

Strategy 11: Use existing processes and programs wherever possible to take
maximum advantage of opportunities for efficient implementation of improvement
measures.

Explanation: A wide variety of regulatory and non-regulatory processes and programs that
can contribute to habitat protection, habitat restoration and recovery measures is currently in
place across the overlapping. For terrestrial focal species, this includes successful efforts
under the bald eagle and Columbian White-tailed Deer management plans.
The strategy responds to the following vision-supporting statements: SV7

Strategy ranking justification: This strategy addresses the following physical objectives rated
high for benefit and incorporates ESA-listed species.

Physical objectives satisfied by Strategy 11

High Benefit / Lower to Medium Difficulty

PO1 [ Protect existing rearing and spawning habitat to ensure no further net degradation.
Species/life stage affected: salmonid juvenile and adults, sturgeon egg incubation and
species of ecological interest.

PO9 [ Maintain favorable water flow and temperature throughout mainstem incubation,
spawning and migration periods. (August through March depending on life stage.)
Species/life stage affected: salmonid incubation, juvenile, adult.

PO12 | Protect population for overexploitation. Species/life stage affected: sturgeon adult,
lamprey adult

High Benefit/ High Difficulty

PO2 [ Increase shallow water peripheral and side channel habitats toward historic levels.
Species/life stage affected: fall Chinook and chum juveniles.

PO3 | Restore connectivity between river and floodplain, as well as in-river habitats.
Species/life stage affected: salmonid juveniles, Columbia White-tailed Deer

PO6 | Document the interaction between emigrating salmonid juveniles, white sturgeon
adults/juveniles and Pacific lamprey adults/juveniles and introduced species; Minimize
negative interactions. Species/life stage affected: salmonid juveniles, sturgeon juvenile
and adult, lamprey juvenile and adult.

PO7 [ Develop an understanding of emigrating juvenile salmonid life history diversity, white
sturgeon spawning characteristics, and Pacific lamprey habitat use in the lower
mainstem, Western Oregon tributaries, estuary, and plume. Species/lifestage affected:
salmonid juvenile and adults, sturgeon egg incubation and species of ecological interest
and species of recreational interest.
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Physical objectives satisfied by Strategy 11

PO8 | Evaluate/improve survival of upriver juvenile salmonid emigrating via barge or dam
passage. Species/life stage affected: salmonid juveniles.

PO9 | Maintain favorable water flow and temperature throughout mainstem incubation,
spawning and migration periods. (August through March depending on life stage.)
Species/life stage affected: salmonid incubation, juvenile, adult.

PO10 | Avoid direct dredging mortality. Species/life stage affected: sturgeon egg incubation,
juveniles, lamprey juveniles.

PO11 | Develop an understanding of white sturgeon juvenile and adult and Pacific lamprey
habitat use in the lower mainstem and estuary. Species/life stage affected: sturgeon
juveniles, lamprey adult

PO12 | Protect population for overexploitation. Species/life stage affected: sturgeon adult,
lamprey adult

PO15 | Improve dam passage. Species/lifestage affected: Pacific lamprey and species of
ecological interest.

PO14 | Restore spring peak flows in lower Columbia River. Species/lifestage affected: salmonid

Measures that address Strategy 11

Description of Measure Applicable Species

M1 | Restore tidal swamp and marsh habitat in the estuary [ fall Chinook, spring Chinook,
and tidal freshwater portion of the lower Columbia chum, coho, summer steelhead,
River. winter steelhead.

M2 | Establish an allocation of water within the annual fall Chinook, spring Chinook,
water budget for the Columbia River Basin that chum, coho, summer steelhead,
simulates peak seasonal discharge, increases the winter steelhead, white sturgeon,
variability of flows during periods of salmonid, white | pacific lamprey, species of
sturgeon and Pacific lamprey emigration, and restores | ecological interest.
tidal channel complexity in the estuary.

M3 | Maintain adequate water flows throughout spawning, | fall Chinook, spring Chinook,

incubation, and migration periods. chum, coho, summer steelhead,
winter steelhead.

M4 | Restore connectedness between river and floodplain. | fall Chinook, spring Chinook,
chum, coho, summer steelhead,
winter steelhead, white sturgeon,
Columbian White-tailed Deer,
species of ecological interest.
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Measures that address Strategy 11

Description of Measure

Applicable Species

M5 | Protect and restore riparian and wetland habitat fall Chinook, spring Chinook,

condition and function. chum, coho, summer steelhead,
winter steelhead, Columbian
White-tailed Deer

M6 | Restore impaired sediment transport processes fall Chinook, spring Chinook,
affecting the Columbia River estuary and lower chum, coho, summer steelhead,
mainstem. winter steelhead, white sturgeon,

pacific lamprey, species of
ecological interest.

M7 | Mitigate channel dredging activities in the Columbia | fall Chinook, spring Chinook,
River estuary and lower mainstem that alter habitat chum, coho, summer steelhead,
forming processes, reduce salmon population winter steelhead, white sturgeon,
resilience, inhibit recovery and result in direct pacific lamprey, species of
sturgeon and Pacific lamprey mortality. ecological interest.

M8 | Limit the effects of toxic contaminants on salmonid, | fall Chinook, spring Chinook,
white sturgeon, Pacific lamprey and Bald Eagle chum, coho, summer steelhead,
fitness and survival in the Columbia River estuary, winter steelhead, white sturgeon,
lower mainstem, and nearshore ocean. pacific lamprey, Bald eagle,

species of ecological interest.

M9 | Implement regulatory, control, and education fall Chinook, spring Chinook,
measures to prevent additional species invasions. chum, coho, summer steelhead,

winter steelhead, white sturgeon,
pacific lamprey, species of
ecological interest, species of
recreational interest.

M10 | Establish a moratorium on intentional introductions of | fall Chinook, spring Chinook,
aquatic species and importation of high risk species chum, coho, summer steelhead,

winter steelhead, white sturgeon,
pacific lamprey, species of
ecological interest.

M11 | Consider the potential impacts of American shad on fall Chinook, spring Chinook,
salmon as well as the feasibility and advisability of chum, coho, summer steelhead,
shad management measures and the impacts on winter steelhead, white sturgeon,
different life stages of white sturgeon. species of ecological interest.

M12 | Avoid management or enhancement of established fall Chinook, spring Chinook,
populations of introduced gamefish that pose chum, coho, summer steelhead,
significant predation or competition risks to salmon. | winter steelhead, species of

ecological interest.

M13 | Continue to manage the Northern pikeminnow fishery | fall Chinook, spring Chinook,

to help offset increased predation that resulted from

chum, coho, summer steelhead,
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Measures that address Strategy 11

Description of Measure

Applicable Species

habitat alteration.

winter steelhead, species of
ecological interest.

M14 | Continue to manage predation by Caspian terns to fall Chinook, spring Chinook,
avoid increases in salmon predation while also chum, coho, summer steelhead,
protecting the viability of the tern population. winter steelhead, species of

ecological interest.

M15 | Establish regulatory flexibility to manage seals and fall Chinook, spring Chinook,
sea lions if and where increased predation poses chum, coho, summer steelhead,
significant risks to salmon recovery winter steelhead.

M16 | Improve understanding of interrelationships among fall Chinook, spring Chinook,
fish, wildlife, and limiting habitat conditions in the chum, coho, summer steelhead,
lower mainstem, Western Oregon tributaries, estuary | winter steelhead, white sturgeon,
and the plume. pacific lamprey, species of

ecological, management and
recreational interest

M17 | Increase tagging and other marking studies to fall Chinook, spring Chinook,
determine the origin, estuarine habitat use, survival, chum, coho, summer steelhead,
and migration patterns of various salmonid, white winter steelhead, white sturgeon,
sturgeon, and Pacific lamprey populations. pacific lamprey, species of mgmt

interest, species of rec interest.

M18 | Maintain deepwater, rocky substrate spawning habitat | white sturgeon.
in the estuary and tidal freshwater portion of the
lower Columbia River.

M19 | Evaluate gamefish predation or competition risks to white sturgeon, pacific lamprey,
sturgeon and Pacific lamprey; avoid management or | species of ecological interest.
enhancement of introduced gamefish populations that
pose significant threats to sturgeon and lamprey.

M20 | Identify predators of sturgeon embryos and juveniles, | white sturgeon, pacific lamprey.

juvenile and adult Pacific lamprey; reduce predation
mortality.
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More-specific geographic assessment

Strategy 23: Assess the mainstem lower Columbia River and the Columbia River
estuary by discreet geographic reaches for restoration and protection priorities,
and develop approach for determining expected outcomes of RM&E activities

Explanation; A problem exists in the information systems of resource planners who are
unable, today, to accurately inventory where protection and restoration work has been
completed or is ongoing, and where additional work is needed. Throughout the subbasin
planning process, an urgent need was identified to develop a "desktop" triage tool to identify
where measures should be applied, or where mitigation steps might be needed in response to
some natural or anthropogenic system disturbance. A systematic way of identifying the
protection and restoration potential of specific areas within the subbasin needs to be
developed. Such a system could then provide a means for prioritizing actions.

The strategy responds to the following "vision supporting statements™: SV2,SV5,SV6,SV7

Strategy ranking justification: This strategy addresses the following Physical Objectives rated
high for benefit and incorporates ESA listed species.

Physical objectives satisfied by Strategy 23

High Benefit / Lower to Medium Difficulty

PO1 | Protect existing rearing and spawning habitat to ensure no further net degradation.
Species/life stage affected: salmonid juvenile and adults, sturgeon egg incubation and
species of ecological interest

PO9 | Maintain favorable water flow and temperature throughout mainstem incubation,

spawning and migration periods. (August through March depending on life stage.)
Species/life stage affected: salmonid incubation, juvenile, adult.

High Benefit/ High Difficulty

PO3

Restore connectivity between river and floodplain, as well as in-river habitats.
Species/life stage affected: salmonid juveniles

PO4

Reduce predation mortality on developing embryos, emigrating juveniles and migrating
adults. Species/life stage affected: salmonid juveniles, sturgeon, lamprey, species of
ecological interest.

PO5

Reduce contaminant exposure of emigrating salmonid and Pacific lamprey juveniles and
white sturgeon eggs and juveniles. Species/life stage affected: salmonid juveniles,
sturgeon, lamprey, species of ecological interest.

PO11

Develop an understanding of emigrating juvenile salmonid life history diversity, white
sturgeon spawning characteristics, and Pacific lamprey habitat use in the lower mainstem,
Western Oregon tributaries, estuary, and plume. Species/lifestage affected: salmonid
juvenile and adults, sturgeon egg incubation and species of ecological interest and
species of recreational interest.

PO2

Increase shallow water peripheral and side channel habitats toward historic levels.
Species/lifestage affected: salmonid juvenile
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Measures that address Strategy 23

Description of Measure Applicable Species

M36 | Develop desktop “triage” tool for determining | fall Chinook, spring Chinook, chum,
restoration and protection potential of distinct | coho, summer steelhead, winter
geographic areas within the Columbia River | steelhead, white sturgeon, pacific
lower mainstem and estuary and assessing lamprey, species of ecological interest.
possible outcomes of actions in the planning
area.
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Sustainable fisheries
Strategy 15: Manage Columbia River fisheries at sustainable levels, maintaining a viable
population through adequate spawner abundance, and directing harvest away from depressed

stocks

Longevity, slow growth, and delayed maturation make sturgeon susceptible to fishery
overexploitation. Columbia River sturgeon fisheries should continue to be managed in
such a way as to insure sufficient abundance of fish attaining older ages, thus
maintaining adequate spawner abundance. Pacific lamprey fisheries should continue to

be managed in such a way as to maintain a viable population.
benefit from select area fisheries management.

Salmonid stocks can

The strategy responds to the following "vision supporting statements": SV1,SV7

Strategy ranking justification: This strategy addresses the following Physical Objectives rated
“High” for “Benefit”; does not incorporates ESA listed species.

Physical objectives satisfied by Strategy 15

High Benefit/ Medium-Low Difficulty

PO34

Protect genetic integrity and biological diversity and abundance of depressed salmonid
stocks by directing effort of commercial harvesters in the estuary to alternative, hatchery
derived stocks. Species/life stage affected: Salmonid adult.

High Benefit/ High Difficulty

PO12

Protect population for overexploitation. Species/life stage affected: sturgeon adult,

lamprey adult.

Measures that address this strategy

Description of Measure

Applicable Species

M21

Closely monitor Columbia River fisheries
harvest levels to maintain sturgeon spawner
abundance and Pacific lamprey population
viability.

white sturgeon, pacific lamprey.

M37

Continue the Select Area Fisheries Project

fall Chinook, spring Chinook, chum,
coho, winter steelhead

Restoration activity efficiency

Strategy 5: Maximize efficiency of habitat restoration activities by concentrating
in currently productive areas with significant scope for improvement, adjacent
areas of marginal habitat where realistic levels of improvement can restore
conditions suitable for fish, and areas where multiple species benefit.
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Explanation: Salmonid recovery is most feasibly accomplished in areas that already support
significant fish production. It also makes sense to focus on currently marginal areas where the
gap between existing and suitable conditions is relatively small. Attempts to restore severely
degraded areas would require proportionately large costs relative to benefits. Recovery
criteria will require some restoration of areas that are substantially degraded but also provides
significant flexibility in where habitat restoration efforts are distributed among and within
subbasins.

The strategy responds to the following "vision supporting statements": SV6, SV7

Strategy ranking justification: This strategy addresses the following Physical Objectives rated
high for benefit and incorporates ESA listed species.

Physical objectives satisfied by Strategy 5

High Benefit / Lower to Medium Difficulty

POL1 | Protect existing rearing and spawning habitat to ensure no further net degradation.
Species/life stage affected: salmonid juvenile and adults, sturgeon egg incubation and
species of ecological interest.

High Benefit/ High Difficulty

PO?2 | Increase shallow water peripheral and side channel habitats toward historic levels.
Species/life stage affected: fall Chinook and chum juveniles.

PO3 | Restore connectivity between river and floodplain, as well as in-river habitats. Species/life
stage affected: salmonid juveniles, Columbia White-tailed Deer

Measures that address Strategy 5

Description of Measure Applicable Species

M1 | Restore tidal swamp and marsh habitat in the fall Chinook, spring Chinook, chum,
estuary and tidal freshwater portion of the lower | coho, summer steelhead, winter
Columbia River. steelhead.

M2 | Establish an allocation of water within the annual | fall Chinook, spring Chinook, chum,
water budget for the Columbia River Basin that coho, summer steelhead, winter
simulates peak seasonal discharge, increases the | steelhead, white sturgeon, pacific

variability of flows during periods of salmonid, lamprey, species of ecological
white sturgeon and Pacific lamprey emigration, interest.

and restores tidal channel complexity in the

estuary.
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Measures that address Strategy 5

Description of Measure

Applicable Species

restoration and protection potential of distinct
geographic areas within the Columbia River
lower mainstem and estuary and assessing

possible outcomes of actions in the planning area.

M3 | Maintain adequate water flows throughout fall Chinook, spring Chinook, chum,
spawning, incubation, and migration periods. coho, summer steelhead, winter

steelhead.

M4 | Restore connectedness between river and fall Chinook, spring Chinook, chum,
floodplain. coho, summer steelhead, winter

steelhead, Columbian White-tailed
Deer

M6 | Restore impaired sediment transport processes fall Chinook, spring Chinook, chum,
affecting the Columbia River estuary and lower coho, summer steelhead, winter
mainstem. steelhead, white sturgeon, pacific

lamprey, species of ecological
interest.

M7 | Mitigate channel dredging activities in the fall Chinook, spring Chinook, chum,
Columbia River estuary and lower mainstem that | coho, summer steelhead, winter
alter habitat forming processes, reduce salmon steelhead, white sturgeon, pacific
population resilience, inhibit recovery and result | lamprey, Columbian White-tailed
in direct sturgeon and Pacific lamprey mortality. | Deer, species of ecological interest.

M16 | Improve understanding of interrelationships fall Chinook, spring Chinook, chum,
among fish, wildlife, and limiting habitat ¢ oho, summer steelhead, winter
conditions in the lower mainstem, Western steelhead, white sturgeon, pacific
Oregon tributaries, estuary and the plume. lamprey, species of ecological,

management and recreational interest

M37 | Develop desktop “triage” tool for determining fall Chinook, spring Chinook, chum,

coho, summer steelhead, winter
steelhead, white sturgeon, pacific
lamprey, species of ecological
interest.
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Active and passive habitat restoration measures
Strategy 6: Utilize a combination of active and passive habitat restoration

measu

res to provide near-term and long-term benefits.

Explanation: Active habitat restoration measures provide near-term improvements in habitat
conditions to address immediate viability risks but effects are rarely lasting unless related
habitat forming processes in the watershed are functional. Passive habitat restoration
measures in the riparian zone or surrounding watershed do not typically address immediate
viability risks but provide longer lasting effects because they address underlying causes of

pr

oblems (habitat processes) rather than the symptoms (habitat conditions).

The strategy responds to the following "vision supporting statements": SV2, SV5, SV6

Strategy ranking justification: This strategy addresses the following Physical Objectives rated
high for benefit and incorporates ESA listed species.

Physical objectives satisfied by Strategy 6

High Benefit / Lower to Medium Difficulty

POL1 | Protect existing rearing and spawning habitat to ensure no further net degradation.
Species/life stage affected: salmonid juvenile and adults, sturgeon egg incubation and
species of ecological interest.

PO9 | Maintain favorable water flow and temperature throughout mainstem incubation,
spawning and migration periods. (August through March depending on life stage.)
Species/life stage affected: salmonid incubation, juvenile, adult.

High Benefit/ High Difficulty

PO2 | Increase shallow water peripheral and side channel habitats toward historic levels.
Species/life stage affected: fall Chinook and chum juveniles.

PO3 | Restore connectivity between river and floodplain, as well as in-river habitats. Species/life

stage affected: salmonid juveniles, Columbia White-tailed Deer

Measures that address Strategy 6

Description of Measure Applicable Species

M19

Evaluate gamefish predation or competition white sturgeon, pacific lamprey, species
risks to sturgeon and Pacific lamprey; avoid of ecological interest.

management or enhancement of introduced
gamefish populations that pose significant
threats to sturgeon and lamprey.
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Measures that address Strategy 6

Description of Measure Applicable Species

M37 | Develop desktop “triage” tool for determining | fall Chinook, spring Chinook, chum,
restoration and protection potential of distinct | coho, summer steelhead, winter
geographic areas within the Columbia River steelhead, white sturgeon, pacific
lower mainstem and estuary and assessing lamprey, species of ecological interest.
possible outcomes of actions in the planning
area.
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Salmon significance

Strategy 7: Recognize the significance of salmon to the productivity of other

species and the salmon themselves.

Explanation: Salmon are an integral component of both the freshwater and marine ecosystem
of which they are a part. Juvenile and adult salmon are eaten by a variety of other species and
the status of these species is related to the status of salmon. Many significant salmon
predators including bull trout, eagles, and grizzly bears have declined concurrent with salmon
declines, albeit for a variety of reasons. Large numbers of salmon returning to spawn streams
also introduce significant amounts of marine-derived nutrients into freshwater systems. These
nutrients may stimulate primary and secondary productivity when other appropriate habitat
conditions exist; this increased productivity increases food for juvenile salmon as well as
other species. Finally, salmon actually affect physical habitat conditions. For instance,

digging of salmon redds can help maintain suitable sediment-free spawning gravels.
The strategy responds to the following "vision supporting statements™: SV2

Strategy ranking justification: This strategy addresses the following Physical Objectives rated

high for benefit and incorporates ESA listed species.

Physical objectives satisfied by Strategy 7

High Benefit / High Difficulty

PO7 | Develop an understanding of emigrating juvenile salmonid life history diversity, white

of recreational interest.

sturgeon spawning characteristics, and Pacific lamprey habitat use in the lower mainstem,
Western Oregon tributaries, estuary, and plume. Species/lifestage affected: salmonid
juvenile and adults, sturgeon egg incubation and species of ecological interest and species

Measures that address Strategy 7

Description of Measure

Applicable Species

M8 [ Limit the effects of toxic contaminants on salmonid,
white sturgeon, Pacific lamprey and Bald Eagle fitness
and survival in the Columbia River estuary, lower
mainstem, and nearshore ocean.

fall Chinook, spring Chinook,
chum, coho, summer steelhead,
winter steelhead, white
sturgeon, pacific lamprey, Bald
eagle, species of ecological
interest.

M9 | Implement regulatory, control, and education measures
to prevent additional species invasions.

fall Chinook, spring Chinook,
chum, coho, summer steelhead,
winter steelhead, white
sturgeon, pacific lamprey,
species of ecological interest,
species of recreational interest.
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Measures that address Strategy 7

Description of Measure

Applicable Species

M10 | Establish a moratorium on intentional introductions of | fall Chinook, spring Chinook,

aquatic species and importation of high risk species. chum, coho, summer steelhead,
winter steelhead, white
sturgeon, pacific lamprey,
species of ecological interest.

M11 | Consider the potential impacts of American shad on fall Chinook, spring Chinook,
salmon as well as the feasibility and advisability of chum, coho, summer steelhead,
shad management measures and the impacts on winter steelhead, white
different life stages of white sturgeon. sturgeon, species of ecological

interest.

M12 | Manage or avoid enhancement of established fall Chinook, spring Chinook,
populations of introduced gamefish that pose chum, coho, summer steelhead,
significant predation or competition risks to salmon. winter steelhead, species of

ecological interest.

M13 | Continue to manage the Northern pikeminnow fishery | fall Chinook, spring Chinook,
to help offset increased predation that resulted from chum, coho, summer steelhead,
habitat alteration. winter steelhead, species of

ecological interest.

M14 | Continue to manage predation by Caspian terns to fall Chinook, spring Chinook,
avoid increases in salmon predation while also chum, coho, summer steelhead,
protecting the viability of the tern population. winter steelhead, species of

ecological interest.

M15 | Establish regulatory flexibility to manage seals and sea | fall Chinook, spring Chinook,
lions if and where increased predation poses significant | chum, coho, summer steelhead,
risks to salmon recovery. winter steelhead.

M16 | Improve understanding of interrelationships among fall Chinook, spring Chinook,
fish, wildlife, and limiting habitat conditions in the chum, coho, summer steelhead,
lower mainstem, Western Oregon tributaries, estuary winter steelhead, white
and the plume. sturgeon, pacific lamprey,

species of ecological,
management and recreational
interest

M17 | Increase tagging and other marking studies to fall Chinook, spring Chinook,

determine the origin, estuarine habitat use, survival,
and migration patterns of various salmonid, white
sturgeon, and Pacific lamprey populations.

chum, coho, summer steelhead,
winter steelhead, white
sturgeon, pacific lamprey,
species of management interest,
species of recreational interest.
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Measures that address Strategy 7

Description of Measure Applicable Species

M19 | Evaluate gamefish predation or competition risks to white sturgeon, pacific lamprey,
sturgeon and Pacific lamprey; avoid management or species of ecological interest.
enhancement of introduced gamefish populations that
pose significant threats to sturgeon and lamprey.
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Introduced species

Strategy 8: Control, mitigate, or manage introduced species. Do not intentionally
introduce new species and take aggressive measures to avoid inadvertent
introductions of new species or expansions of existing introducing species.

Explanation: Native species have coevolved and typically enjoy some level of balance with
each other. They are often co-adapted and depend on each other. Introduced or invasive
species can radically alter this balance with severe consequences for native communities. A
variety of non-native plant and animal species have already colonized lower Columbia aquatic
and terrestrial ecosystems. Other species have been intentionally introduced, to provide sport
fisheries for instance. Introduced species are particularly adept at capitalizing on altered
habitats. The combined effects of habitat alteration and introduced or invasive species have
been widely documented to have depleted or eliminated native species in other systems. The
impacts of introduced or invasive species are unpredictable. Once established, introduced or
invasive species are extremely difficult to control or eliminate.

The strategy responds to the following "vision supporting statements": SV2, SV5, SV7

Strategy ranking justification: This strategy addresses the following Physical Objectives rated
high for benefit and incorporates ESA listed species.

Physical objectives satisfied by Strategy 8

High Benefit/ High Difficulty

PO6 | Document the interaction between emigrating salmonid juveniles, white sturgeon
adults/juveniles and Pacific lamprey adults/juveniles and introduced species; Minimize
negative interactions. Species/life stage affected: salmonid juveniles, sturgeon juvenile and
adult, lamprey juvenile and adult.

Measures that address Strategy 8

Description of Measure Applicable Species

M9 | Implement regulatory, control, and education fall Chinook, spring Chinook, chum,
measures to prevent additional species invasions coho, summer steelhead, winter
steelhead, white sturgeon, pacific
lamprey, species of ecological
interest, species of recreational

interest.

M10 | Establish a moratorium on intentional fall Chinook, spring Chinook, chum,
introductions of aquatic species and importation of | coho, summer steelhead, winter
high risk species. steelhead, white sturgeon, pacific

lamprey, species of ecological
interest.

M11 | Consider the potential impacts of American shad | fall Chinook, spring Chinook, chum,
on salmon as well as the feasibility and coho, summer steelhead, winter

Mainstem Lower Columbia River
and Columbia River Estuary Subbasin Plan 4-71 May 2004



Measures that address Strategy 8

Description of Measure

Applicable Species

advisability of shad management measures and the
impacts on different life stages of white sturgeon.

steelhead, white sturgeon, species of
ecological interest.

M12 | Manage or avoid enhancement of established fall Chinook, spring Chinook, chum,
populations of introduced gamefish that pose coho, summer steelhead, winter
significant predation or competition risks to steelhead, species of ecological
salmon. interest.

M16 | Improve understanding of interrelationships fall Chinook, spring Chinook, chum,
among fish, wildlife, and limiting habitat coho, summer steelhead, winter
conditions in the lower mainstem, Western Oregon | steelhead, white sturgeon, pacific
tributaries, estuary and the plume. lamprey, species of ecological,

management and recreational interest

M13 | Continue to manage the Northern pikeminnow Fall Chinook, spring Chinook, chum,
fishery to help offset increased predation that coho, summer steelhead, winter
resulted from habitat alteration steelhead.

M19 | Evaluate gamefish predation or competition risks | White sturgeon, pacific lamprey.

to sturgeon and Pacific lamprey; avoid
management or enhancement of introduced
gamefish populations that pose significant threats
to sturgeon and lamprey.

Mainstem Lower Columbia River

and Columbia River Estuary Subbasin Plan

4-72

May 2004




Exacerbation of predation

Strategy 9: As an interim recovery measure until more suitable habitat conditions
are restored for salmon, consider management of predators and predation by
selected species where corresponding threats have been exacerbated by human

activities.

Explanation: In an unaltered natural system, predator and prey populations generally
establish an equilibrium that does not pose a long-term threat to the viability of either. Where
natural systems have been substantially altered by human activities or other disturbances, this
equilibrium can be disturbed to the detriment of one species or another. Increased predation
and risks are typically a symptom of some more pervasive cause. Predator-prey interactions
are also complex and difficult to understand or manage. However, in selected cases it is
possible to temporarily limit risks through management of predators or predation. Predator
management need not rely on predator control; a variety of predator management alternatives
exist.

The strategy responds to the following "vision supporting statements": SV2, SV5

Strategy ranking justification: This strategy addresses the following Physical Objectives rated
high for benefit and incorporates ESA listed species.

Physical objectives satisfied by Strategy 9

Medium Benefit/ High Difficulty

PO4

Reduce predation mortality on developing embryos, emigrating juveniles and migrating
adults. Species/life stage affected: salmonid juvenile and adults, sturgeon egg incubation

and lamprey adult.

Measures that address Strategy 9

Description of Measure

Applicable Species

M12

Avoid management or enhancement of
established populations of introduced gamefish
that pose significant predation or competition
risks to salmon.

fall Chinook, spring Chinook, chum,
coho, summer steelhead, winter
steelhead, species of ecological
interest.

M13 | Continue to manage the Northern pikeminnow fall Chinook, spring Chinook, chum,
fishery to help offset increased predation that coho, summer steelhead, winter
resulted from habitat alteration. steelhead.

M14 | Continue to manage predation by Caspian terns to | fall Chinook, spring Chinook, chum,
avoid increases in salmon predation while also coho, summer steelhead, winter
protecting the viability of the tern population. steelhead, white sturgeon, species of

ecological interest.

M15 | Establish regulatory flexibility to manage seals fall Chinook, spring Chinook, chum,

and sea lions if and where increased predation
poses significant risks to salmon recovery.

coho, summer steelhead, winter
steelhead, species of ecological
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Measures that address Strategy 9

Description of Measure

Applicable Species

interest.

M16 | Improve understanding of interrelationships
among fish, wildlife, and limiting habitat
conditions in the lower mainstem, Western
Oregon tributaries, estuary and the plume.

fall Chinook, spring Chinook, chum,
coho, summer steelhead, winter
steelhead, white sturgeon, pacific
lamprey, species of ecological,
management and recreational interest

Mainstem Lower Columbia River
and Columbia River Estuary Subbasin Plan 4-74

May 2004




Species / Ecosystem understanding

Strategy 10: Our understanding the relationships between salmonids, white
sturgeon, Pacific lamprey and the lower mainstem, Western Oregon tributaries,
estuary and the plume ecosystems needs to be improved.

Explanation: Emerging research and understanding about how physical processes affect
habitat conditions in the estuary and mainstem are promising tools in the near future. Future
research is needed to develop an understanding about how physical processes affect habitat
conditions in the estuary and mainstem and understanding about how salmonids, white
sturgeon, Pacific lamprey populations use the existing and changing habitats in the estuary
and lower mainstem. Additionally, future research should also focus on establishing clear
relationships between salmonids, white sturgeon, Pacific lamprey and the various predators
or introduced species in the estuary and mainstem.

The strategy responds to the following "vision supporting statements™: SV1, SV2, SV3 SV4,
SV5,5V6,SVv8

Strategy ranking justification: This strategy addresses the following Physical Objectives rated
high for benefit and incorporates ESA listed species.

Physical objectives satisfied by Strategy 10

High Benefit / Lower to Medium Difficulty

PO1 | Protect existing rearing and spawning habitat to ensure no further net degradation
Species/life stage affected: salmonid juvenile and adults, sturgeon egg incubation and
species of ecological interest.

PO9 | Maintain favorable water flow and temperature throughout mainstem incubation,
spawning and migration periods. (August through March depending on life stage.)
Species/life stage affected: salmonid incubation, juvenile, adult.

PO12 | Protect population from overexploitation. Species/life stage affected: sturgeon adult,
lamprey adult

High Benefit/ High Difficulty

PO2 | Increase shallow water peripheral and side channel habitats toward historic levels.
Species/life stage affected: fall Chinook and chum juveniles.

PO3 | Restore connectivity between river and floodplain, as well as in-river habitats.
Species/life stage affected: salmonid juveniles, Columbia White-tailed Deer

PO6 | Document the interaction between emigrating salmonid juveniles, white sturgeon
adults/juveniles and Pacific lamprey adults/juveniles and introduced species; Minimize
negative interactions. Species/life stage affected: salmonid juveniles, sturgeon juvenile
and adult, lamprey juvenile and adult.
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Physical objectives satisfied by Strategy 10

PO7

Develop an understanding of emigrating juvenile salmonid life history diversity, white
sturgeon spawning characteristics, and Pacific lamprey habitat use in the lower
mainstem, Western Oregon tributaries, estuary, and plume. Species/lifestage affected:
salmonid juvenile and adults, sturgeon egg incubation and species of ecological interest
and species of recreational interest.

PO8

Evaluate/improve survival of upriver juvenile salmonid emigrating via barge or dam
passage. Species/life stage affected: salmonid juveniles.

PO9

Maintain favorable water flow and temperature throughout mainstem incubation,
spawning and migration periods. (August through March depending on life stage),
Species/life stage affected: salmonid incubation, juvenile, adult.

PO10

Avoid direct dredging mortality. Species/life stage affected: sturgeon egg incubation,
juveniles, lamprey juveniles.

PO11

Develop an understanding of white sturgeon juvenile and adult and Pacific lamprey
habitat use in the lower mainstem and estuary. Species/life stage affected: sturgeon
juveniles, lamprey adult

PO15

Improve dam passage. Species/lifestage affected: Pacific lamprey and species of
ecological interest.

Measures that address Strategy 10

Description of Measure Applicable Species

M1 [ Restore tidal swamp and marsh habitat in the estuary | fall Chinook, spring Chinook,
and tidal freshwater portion of the lower Columbia chum, coho, summer steelhead,
River. winter steelhead.

M2 | Establish an allocation of water within the annual fall Chinook, spring Chinook,
water budget for the Columbia River Basin that chum, coho, summer steelhead,
simulates peak seasonal discharge, increases the winter steelhead, white sturgeon,
variability of flows during periods of salmonid, white | pacific lamprey, species of
sturgeon and Pacific lamprey emigration, and restores | ecological interest.
tidal channel complexity in the estuary.

M3 | Maintain adequate water flows throughout spawning, [ fall Chinook, spring Chinook,
incubation, and migration periods. chum, coho, summer steelhead,

winter steelhead

M4 | Restore connectedness between river and floodplain. | fall Chinook, spring Chinook,

chum, coho, summer steelhead,

winter steelhead, white sturgeon,

Columbian White-tailed Deer,

species of ecological interest.
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Measures that address Strategy 10

Description of Measure

Applicable Species

M5 | Protect and restore riparian and wetland habitat fall Chinook, spring Chinook,

condition and function. chum, coho, summer steelhead,
winter steelhead, Columbian
White-tailed Deer

M6 | Restore impaired sediment transport processes fall Chinook, spring Chinook,
affecting the Columbia River estuary and lower chum, coho, summer steelhead,
mainstem. winter steelhead, white sturgeon,

pacific lamprey, species of
ecological interest.

M8 | Limit the effects of toxic contaminants on salmonid, [ fall Chinook, spring Chinook,
white sturgeon, Pacific lamprey and Bald Eagle chum, coho, summer steelhead,
fitness and survival in the Columbia River estuary, winter steelhead, white sturgeon,
lower mainstem, and nearshore ocean. pacific lamprey, Bald eagle,

species of ecological interest.

M9 | Implement regulatory, control, and education fall Chinook, spring Chinook,
measures to prevent additional species invasions. chum, coho, summer steelhead,

winter steelhead, white sturgeon,
pacific lamprey, species of
ecological interest, species of
recreational interest.

M10 | Establish a moratorium on intentional introductions of | fall Chinook, spring Chinook,
aquatic species and importation of high risk species. | chum, coho, summer steelhead,

winter steelhead, white sturgeon,
pacific lamprey, species of
ecological interest.

M11 | Consider the potential impacts of American shad on fall Chinook, spring Chinook,
salmon as well as the feasibility and advisability of chum, coho, summer steelhead,
shad management measures and the impacts on winter steelhead, white sturgeon,
different life stages of white sturgeon. species of ecological interest.

M12 | Avoid management or enhancement of established fall Chinook, spring Chinook,
populations of introduced gamefish that pose chum, coho, summer steelhead,
significant predation or competition risks to salmon. | winter steelhead, species of

ecological interest.

M14 | Continue to manage predation by Caspian terns to fall Chinook, spring Chinook,
avoid increases in salmon predation while also chum, coho, summer steelhead,
protecting the viability of the tern population. winter steelhead, species of

ecological interest.

M15 | Establish regulatory flexibility to manage seals and fall Chinook, spring Chinook,

sea lions if and where increased predation poses
significant risks to salmon recovery.

chum, coho, summer steelhead,
winter steelhead.
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Measures that address Strategy 10

Description of Measure

Applicable Species

M16 | Improve understanding of interrelationships among fall Chinook, spring Chinook,
fish, wildlife, and limiting habitat conditions in the chum, coho, summer steelhead,
lower mainstem, Western Oregon tributaries, estuary | winter steelhead, white sturgeon,
and the plume. pacific lamprey, species of

ecological, management and
recreational interest

M17 | Increase tagging and other marking studies to fall Chinook, spring Chinook,
determine the origin, estuarine habitat use, survival, chum, coho, summer steelhead,
and migration patterns of various salmonid, white winter steelhead, white sturgeon,
sturgeon, and Pacific lamprey populations. pacific lamprey, species of

management interest, species of
recreational interest.

M18 | Maintain deepwater, rocky substrate spawning habitat | white sturgeon.
in the estuary and tidal freshwater portion of the
lower Columbia River.

M19 | Evaluate gamefish predation or competition risks to white sturgeon, pacific lamprey,
sturgeon and Pacific lamprey; avoid management or | species of ecological interest.
enhancement of introduced gamefish populations that
pose significant threats to sturgeon and lamprey.

M20 | Identify predators of sturgeon embryos and juveniles, | White Sturgeon, Pacific Lamprey.

juvenile and adult Pacific lamprey; reduce predation
mortality.
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Use of existing processes and programs

Strategy 11: Use existing processes and programs wherever possible to take
maximum advantage of opportunities for efficient implementation of improvement
measures.

Explanation: A wide variety of regulatory and non-regulatory processes and programs that
can contribute to habitat protection, habitat restoration, and recovery measures are currently
in place across the overlapping.

The strategy responds to the following "vision supporting statements": SV7

Strategy ranking justification: This strategy addresses the following Physical Objectives rated
“High” for “Benefit"; incorporates ESA listed species.

Physical objectives satisfied by Strategy 11

High Benefit / Lower to Medium Difficulty

PO1

Protect existing rearing and spawning habitat to ensure no further net degradation
Species/life stage affected: salmonid juvenile and adults, sturgeon egg incubation and
species of ecological interest.

PO9

Maintain favorable water flow and temperature throughout mainstem incubation,
spawning and migration periods. (August through March depending on life stage.)
Species/life stage affected: salmonid incubation, juvenile, adult.

PO12

Protect population for overexploitation. Species/life stage affected: sturgeon adult,
lamprey adult

High Benefit/ High Difficulty

PO2

Increase shallow water peripheral and side channel habitats toward historic levels.
Species/life stage affected: fall Chinook and chum juveniles.

PO3

Restore connectivity between river and floodplain, as well as in-river habitats.
Species/life stage affected: salmonid juveniles, Columbia White-tailed Deer

PO6

Document the interaction between emigrating salmonid juveniles, white sturgeon
adults/juveniles and Pacific lamprey adults/juveniles and introduced species; Minimize
negative interactions. Species/life stage affected: salmonid juveniles, sturgeon juvenile
and adult, lamprey juvenile and adult.

PO7

Develop an understanding of emigrating juvenile salmonid life history diversity, white
sturgeon spawning characteristics, and Pacific lamprey habitat use in the lower
mainstem, Western Oregon tributaries, estuary, and plume. Species/lifestage affected:
salmonid juvenile and adults, sturgeon egg incubation and species of ecological interest
and species of recreational interest.

PO8

Evaluate/improve survival of upriver juvenile salmonid emigrating via barge or dam
passage. Species/life stage affected: salmonid juveniles.
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Physical objectives satisfied by Strategy 11

PO9 | Maintain favorable water flow and temperature throughout mainstem incubation,
spawning and migration periods. (August through March depending on life stage.)
Species/life stage affected: salmonid incubation, juvenile, adult.

PO10 | Avoid direct dredging mortality. Species/life stage affected: sturgeon egg incubation,
juveniles, lamprey juveniles.

PO11 | Develop an understanding of white sturgeon juvenile and adult and Pacific lamprey
habitat use in the lower mainstem and estuary. Species/life stage affected: sturgeon
juveniles, lamprey adult

PO12 | Protect population for overexploitation. Species/life stage affected: sturgeon adult,
lamprey adult

PO14 | Restore spring peak flows in lower Columbia River. Species/lifestage affected: salmonid

PO14 | Improve dam passage. Species/lifestage affected: Pacific lamprey and species of

ecological interest.

Measures that address Strategy 11

Description of Measure

Applicable Species

M1 [ Restore tidal swamp and marsh habitat in the estuary | fall Chinook, spring Chinook,
and idal freshwater portion of ht elower Columbia chum, coho, summer steelhead,
River. winter steelhead.

M2 | Establish an allocation of water within the annual fall Chinook, spring Chinook,
water budget for the Columbia River Basin that chum, coho, summer steelhead,
simulates peak seasonal discharge, increases the winter steelhead, white sturgeon,
variability of flows during periods of salmonid, white | pacific lamprey, species of
sturgeon and Pacific lamprey emigration, and restores | ecological interest.
tidal channel complexity in the estuary.

M3 | Maintain adequate water flows throughout spawning, | fall Chinook, spring Chinook,
incubation, and migration periods. chum, coho, summer steelhead,

winter steelhead.

M4 | Restore connectedness between river and floodplain. | fall Chinook, spring Chinook,
chum, coho, summer steelhead,
winter steelhead, white sturgeon,
Columbian White-tailed Deer,
species of ecological interest.

M5 | Protect and restore riparian and wetland habitat fall Chinook, spring Chinook,
condition and function. chum, coho, summer steelhead,

winter steelhead, Columbian
White-tailed Deer
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Measures that address Strategy 11

Description of Measure

Applicable Species

M6 | Restore impaired sediment transport processes fall Chinook, spring Chinook,
affecting the Columbia River estuary and lower chum, coho, summer steelhead,
mainstem. winter steelhead, white sturgeon,

pacific lamprey, species of
ecological interest.

M7 | Mitigate channel dredging activities in the Columbia | fall Chinook, spring Chinook,
River estuary and lower mainstem that alter habitat chum, coho, summer steelhead,
forming processes, reduce salmon population winter steelhead, white sturgeon,
resilience, inhibit recovery and result in direct pacific lamprey, species of
sturgeon and Pacific lamprey mortality. ecological interest, Columbian

White-tailed Deer

M8 | Limit the effects of toxic contaminants on salmonid, | fall Chinook, spring Chinook,
white sturgeon, Pacific lamprey and Bald Eagle chum, coho, summer steelhead,
fitness and survival in the Columbia River estuary, winter steelhead, white sturgeon,
lower mainstem, and nearshore ocean. pacific lamprey, Bald eagle

species of ecological interest.

M9 | Implement regulatory, control, and education fall Chinook, spring Chinook,
measures to prevent additional species invasions. chum, coho, summer steelhead,

winter steelhead, white sturgeon,
pacific lamprey, species of
ecological interest, species of
recreational interest.

M10 | Establish a moratorium on intentional introductions of | fall Chinook, spring Chinook,
aquatic species and importation of high risk species. | chum, coho, summer steelhead,

winter steelhead, white sturgeon,
pacific lamprey, species of
ecological interest.

M11 | Consider the potential impacts of American shad on fall Chinook, spring Chinook,
salmon as well as the feasibility and advisability of chum, coho, summer steelhead,
shad management measures and the impacts on winter steelhead, white sturgeon,
different life stages of white sturgeon. species of ecological interest.

M12 | Avoid management or enhancement of established fall Chinook, spring Chinook,
populations of introduced gamefish that pose chum, coho, summer steelhead,
significant predation or competition risks to salmon. | winter steelhead, species of

ecological interest.

M13 | Continue to manage the Northern pikeminnow fishery | fall Chinook, spring Chinook,
to help offset increased predation that resulted from chum, coho, summer steelhead,
habitat alteration. winter steelhead, species of

ecological interest.

M14 | Continue to manage predation by Caspian terns to fall Chinook, spring Chinook,

avoid increases in salmon predation while also

chum, coho, summer steelhead,
winter steelhead, species of
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Measures that address Strategy 11

Description of Measure

Applicable Species

protecting the viability of the tern population.

ecological interest.

M15 | Establish regulatory flexibility to manage seals and fall Chinook, spring Chinook,
sea lions if and where increased predation poses chum, coho, summer steelhead,
significant risks to salmon recovery winter steelhead.

M16 | Improve understanding of interrelationships among fall and spring Chinook, chum,
fish, wildlife, and limiting habitat conditions in the coho, summer and winter
lower mainstem, Western Oregon tributaries, estuary | steelhead, white sturgeon, pacific
and the plume. lamprey, species of ecological,

management and recreational
interest.

M17 | Increase tagging and other marking studies to fall Chinook, spring Chinook,
determine the origin, estuarine habitat use, survival, chum, coho, summer steelhead,
and migration patterns of various salmonid, white winter steelhead, white sturgeon,
sturgeon, and Pacific lamprey populations. pacific lamprey, species of

management interest, species of
recreational interest.

M18 | Maintain deepwater, rocky substrate spawning habitat | white sturgeon.
in the estuary and tidal freshwater portion of the
lower Columbia River.

M19 | Evaluate gamefish predation or competition risks to white sturgeon, pacific lamprey,

sturgeon and Pacific lamprey; avoid management or
enhancement of introduced gamefish populations that
pose significant threats to sturgeon and lamprey.

species of ecological interest.
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Toxins

Strategy 12: Limit the effects of toxic contaminants in the Columbia River estuary,
lower mainstem, and nearshore ocean.

Explanation: Industrial and urban development and agricultural practices in the lower
Columbia River and estuary has resulted in pollutants accumulating in lower mainstem and
estuary habitats, but the extent of detrimental effects of contaminants on fish or wildlife
species is unclear. In general, contaminants affect survival by increasing stress, predisposing
organisms to disease, and interrupting physiological processes. Juvenile lamprey may be
particularly susceptible to contaminant effects because of their sediment burrowing habits.
Bald Eagles are a top level predator, and the impact of contaminants, needs to be monitored
and understood

The strategy responds to the following "vision supporting statements": SV2,SV3,SV4

Strategy ranking justification: This strategy addresses the following Physical Objectives rated
high for benefit and incorporates ESA listed species.

Physical objectives satisfied by Strategy 12

Medium Benefit/ High Difficulty

POS5 | Reduce contaminant exposure of emigrating salmonid and Pacific lamprey juveniles and
white sturgeon eggs and juveniles. Species/life stage affected: salmonid juvenile and
adults, sturgeon egg incubation and lamprey juveniles; eagle.

Measures that address Strategy 12

Description of Measure Applicable Species

M8 | Limit the effects of toxic contaminants on fall Chinook, spring Chinook, chum,
salmonid, white sturgeon, Pacific lamprey and coho, summer steelhead, winter
Bald Eagle fitness and survival in the Columbia steelhead, white sturgeon, pacific
River estuary, lower mainstem, and nearshore lamprey, Bald eagle, species of
ocean. ecological interest.
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Sturgeon and lamprey predation

Strategy 13: Evaluate the level of predation mortality during the embryo and juvenile life stages
of white sturgeon and the juvenile and adult migration stages of Pacific lamprey to determine the
extent of predation-related recruitment failure.

Explanation: In an unaltered natural system, predator and prey populations generally
establish an equilibrium that does not pose a long-term threat to the viability of either. Where
natural systems have been substantially altered by human activities or other disturbances, this
equilibrium can be disturbed to the detriment of one species or another. Increased predation
and risks are typically a symptom of some more pervasive cause. Predator-prey interactions
are also complex and difficult to understand or manage. However, in selected cases it is
possible to temporarily limit risks through management of predators or predation. Predator
management need not rely on predator control; a variety of predator management alternatives
exist. The strategy responds to the following "vision supporting statements": SV2

Strategy ranking justification: This strategy addresses the following Physical Objectives rated
high for benefit and incorporates ESA listed species.

Physical objectives satisfied by Strategy 13

High Benefit/ High Difficulty

PO6 | Document the interaction between emigrating salmonid juveniles, white sturgeon
adults/juveniles and Pacific lamprey adults/juveniles and introduced species; Minimize
negative interactions. Species/life stage affected: salmonid juveniles, sturgeon juvenile
and adult, lamprey juvenile and adult.

PO7 | Develop an understanding of emigrating juvenile salmonid life history diversity, white

sturgeon spawning characteristics, and Pacific lamprey habitat use in the lower mainstem,
Western Oregon tributaries, estuary, and plume. Species/lifestage affected: salmonid
juvenile and adults, sturgeon egg incubation and species of ecological interest and species
of recreational interest.

Measures that address this Strategy 13

Description of Measure Applicable Species

M16

Improve understanding of interrelationships among fall Chinook, spring Chinook,
fish, wildlife, and limiting habitat conditions in the chum, coho, summer steelhead,
lower mainstem, Western Oregon tributaries, estuary | winter steelhead, white sturgeon,
and the plume. pacific lamprey.

M20

Identify predators of sturgeon embryos and juveniles, | white sturgeon, pacific lamprey.
juvenile and adult lamprey; reduce predation
mortality.
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Incidental dredging mortality

Strategyl4: Avoid incidental mortality of white sturgeon embryos and juveniles
and Pacific lamprey juveniles during dredging operations.

Explanation: Developing embryos or juvenile white sturgeon and Pacific lamprey may be
present among sand or fine substrates throughout the lower Columbia River. Suction
dredging in these areas results in direct mortality. Dredge operations should avoid areas of
known white sturgeon or Pacific lamprey presence.

The strategy responds to the following "vision supporting statements": SV1,SV6,SV7

Strategy ranking justification: This strategy addresses the following Physical Objectives rated
high for benefit and incorporates ESA listed species.

Physical objectives satisfied by Strategy 14

Medium Benefit/ Low Difficulty

PO10 | Avoid direct dredging mortality.Species/lifestage affected; White sturgeon egg incubation,
white sturgeon adult, Pacific lamprey juvenile.

Measures that address Stategy 14

Description of Measure Applicable Species

M7 Mitigate channel dredging activities in the
Columbia River estuary and lower mainstem | fall Chinook, spring Chinook, chum,

that alter habitat forming processes, reduce coho, summer steelhead, winter
salmon population resilience, inhibit recovery | steelhead, white sturgeon, pacific

and result in direct sturgeon and Pacific lamprey, Columbian White-tailed Deer,
lamprey mortality. species of ecological interest.
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Incidental operation and maintence mortality at Bonneville

Strategy 16: Avoid incidental mortality as a result of Bonneville Dam operations
and maintenance.

Explanation: Dewatering of turbines at Bonneville Dam has been documented to entrain
white sturgeon, resulting in mortality. Operations at Bonneville, and elsewhere in the
subbasins, need to be evaluated to minimize sturgeon mortality.

The strategy responds to the following "vision supporting statements™: SV6,SV7

Strategy ranking justification: This strategy addresses the following Physical Objectives rated
“Low” for “Benefit”; does not incorporates ESA listed species.

Physical objectives satisfied by Strategy 16

Medium Benefit/ Low Difficulty

PO13 | Avoid incidental operations and maintenance mortality at Bonneville Dam.
Species/lifestage affected: White sturgeon adult.

Measures that address Strategy 16

Description of Measure Applicable Species
M23 | Evaluate and mitigate Bonneville Dam white and green sturgeon
operations that result in direct sturgeon
mortality.
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Lamprey passage

Strategy 17: Evaluate and improve downstream and upstream passage conditions
at mainstem and tributary dams, insuring no negative effects on salmonids.

Explanation: Adult Pacific lamprey have difficulty in dam passage and juveniles migrating
downstream do not appear to benefit from juvenile salmonid passage systems.
The strategy responds to the following "vision supporting statements™: SV1,SV7

Strategy ranking justification: This strategy addresses the following Physical Objectives rated
high for benefit but does not incorporates ESA listed species.

Physical objectives satisfied by Strategy 17

High Benefit/ High Difficulty

PO15

Improve dam passage. Species/lifestage affected:
ecological interest.

Pacific lamprey and species of

Measures that address Strategy 17

Description of Measure

Applicable Species

M24

Modify passage structures at dams to improve
juvenile and adult passage efficiency.

pacific lamprey

M25

Determine olfactory capabilities and site

fidelity of returning Pacific lamprey adults.

pacific lamprey.
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Minimize physical crop losses

Strategy 21: Crop depredation by geese and cranes can be substantial, creating economic losses

to many local farmers and affecting the region’s agricultural industry. Alternate overwintering

habitat in the region should be sought to decrease the abundance of geese and cranes on private

lands.
This species category was developed because of the significant management interest in the
Columbia River mainstem and estuary ecosystem. Future research is needed to develop an
understanding about how physical processes affect habitat conditions in the estuary and
mainstem as they relate to the species of management interest. Also needed are additional
understanding about how species of management interest use the existing and changing
habitats in the estuary and lower mainstem. The strategy responds to the following "vision
supporting statements™: SV1,SV2,SV5,SV6

Strategy ranking justification: This strategy addresses the following Physical Objectives rated
high for benefit

Physical objectives satisfied by Strategy 21

High Benefit / High Difficulty

PO23 | Limit crop depredation.
Species/lifestage affected: species of management interest.

PO21 | Encourage use of public lands over private lands.
Species/lifestage affected: species of management interest.

Medium Benefit/ High Difficulty

PO20 | Protect existing over-wintering habitat to ensure no future net degradation.
Species/lifestage affected: species of management interest.

Measures that address Strategy 21

Description of Measure Applicable Species

MI.M4 | Minimize geese and crane use of private | Dusky Canada goose
lands in the estuary and tidal freshwater
portion of the lower Columbia River, with
no net loss of winter population

abundance.

MI.M5 | Investigate options to limit crop Dusky Canada goose
depredation
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Measures that address Strategy 21

Description of Measure

Applicable Species

MI.M6 | Improve understand of interrelationships

among fish, wildlife, and habitat
conditions in the estuary and lower
mainstem

Dusky Canada goose
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Shad competition with salmonids

Strategy 22: Investigate and minimize competition among American shad and
ESA-listed salmonids.

Explanation; Evidence indicates there is habitat use and diet overlap of juvenile shad and
juvenile salmonids, suggesting potential competition effects. It is not clear whether
perceived competition between shad and salmonids is limiting salmonid recovery efforts.
Additionally, the timing and abundance of American shad creates crowding at fish ladders
during salmonid return migration timing, which can create competition for space and cause
delays in salmonid upstream migration.

The strategy responds to the following "vision supporting statements™: SV1,SV2,SV7,SV8

Strategy ranking justification: This strategy addresses affects ESA listed species.

Physical objectives satisfied by Strategy 22

Unknown Benefit / High Difficulty

POG6 | Document the interactions between emigrating salmonid juveniles, white sturgeon and
Pacific lamprey adults and juveniles and introduced species; minimize negative
interactions. Species/lifestage affected: salmonid juvenile and adults, sturgeon, lamprey,
species of ecological interest and species of recreational interest.

PO7 | Develop an understanding of emigrating salmonid juvenile life history diversity and
habitat use, white sturgeon spawning habitat characteristics and Pacific lamprey use in the
lower mainstem, the Western Oregon tributaries, the estuary and the plume.
Species/lifestage affected: salmonid juvenile and adults, sturgeon, lamprey, species of
ecological interest and species of recreational interest.

Measures that address Strategy 22

Description of Measure Applicable Species

M11 | Consider the potential opposite impacts of American shad, juvenile salmonids, adult
American shad on the Columbia River lower | salmonids, species of ecological interest
mainstem, estuary, and plume ecosystem;
evaluate possible shad management
programs.

M16 | Improve understanding of interrelationships | American shad, juvenile salmonids, adult
among fish, wildlife, and habitat conditions in | salmonids, lamprey, pecies of ecological
the estuary and lower mainstem. interest

4.4.3 Western Oregon tributaries specific strategies

As discussed previously, the prioritized focal strategies outlined in this management plan
may generally be applied regardless of geographic range, including a substantial portion of the
Western Oregon tributaries.  Strategies and measures were proposed to address physical
objectives of our focal species that may also be applied to the WOTSs subbarea, in many
instances. Evaluation of the WOTs working hypotheses, limiting factors, and biological
assessment produced a few strategies that, while not limited to WOTS, are of particular interests.
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Barriers to productive spawning and rearing habitat

Strategy 18: Open access to productive habitat by removing or mitigating passage
barriers

Explanation: Tide gates, culverts, hatchery weirs, and other barriers have impeded or severed
access to habitat that was historically productive, and which could yet provide additional
spawning and rearing habitat for salmonids that are currently limited by the amount of
available productive habitat. In some cases around hatcheries, barriers have been been erected
to prevent potentially disease infected fish from spawning upstream of the water intake for
the hatchery and transferring disease to fish being raised at the hatchery. One of the recovery
plan strategies for some salmonid populations is to to provide adult passage at several of
these locations, consistent with the likelihood of gains in natural production and not unduly
compromising the hatchery rearing environment in terms of disease. The strategy responds to
the following "vision supporting statements™: SV3,SV5,SV6

Strategy ranking justification: This strategy addresses the following Physical Objectives rated
high for benefit and incorporates ESA listed species.

Physical objectives satisfied by Strategy 18

High Benefit/ Medium-High Difficulty

PO16 | Open access to productive habitat by removing or mitigating passage barriers
Species/life stage affected: salmonid juvenile and adults.

PO1 Protect existing rearing and spawning habitat to ensure no further net degradation.
Species/life stage affected: salmonid juvenile

PO2 Increase shallow water peripheral and side channel habitats toward historic levels.
Species/life stage affected: salmonid juveniles

PO3 Restore connectivity between tributary deltas and the estuary, the river and the ,
floodplain, as well as in-river habitats Species/life stage affected: salmonid juveniles,
Columbia White-tailed Deer

Measures that address Strategy 18

Description of Measure Applicable Species

M22 | Implement mitigation and enhancement measures | coho, fall Chinook, winter steelhead
to assess, prioritize,and provide access to
productive spawning and rearing habitat that
could be achieved through addressing fish
passage
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Life history diversity

Strategyl9: Promote management actions that support sufficient life-history
diversity to sustain a population through short-term environmental perturbations
and to provide for long-term evolutionary processes.

Explanation: Viable salmonid population parameters suggest that sufficient life-history
diversity must exist to sustain a population through short-term environmental perturbations
and to provide for long-term evolutionary processes. Metrics and benchmarks for evaluating
the diversity of a population should be evaluated over multiple generations and should
include a substantial proportion of the diversity of a life-history trait(s) that existed
historically, gene flow and genetic diversity similar to historical (natural) levels and origins,
successful utilization of habitats throughout the range, and resilience and adaptation to
environmental fluctuations. The strategy responds to the following "vision supporting
statements": SV2,SV5,SV7

Strategy ranking justification: This strategy addresses the following Physical Objectives rated
high for benefit and incorporates ESA listed species.

Physical objectives satisfied by Strategy 19

High Benefit/ High Difficulty

PO18 | Seek methods for restoring historic run timing to coastal stratum, including the Western
Oregon tributaries. Species/life stage affected: salmonid juvenile and adults

Measures that address Strategy 19

Description of Measure Applicable Species
M28 | Restore n-type coho to Western Oregon coho
tributaries

Address channel stability and habitat diversity in Western Oregon
tributaries

Strategy 20: Protect and restore habitat diversity and channel stability attributes
in Western Oregon tributaries to compliment salmonid life-history requirements

Explanation: Reaches of the Western Oregon tributaries are significantly challenged by
channelization, and modifications to the historic flow regimes; signicifcant degredation is
observed in the lower reaches. For example, flows in the estuary and a lack of spring freshets
resulting from hydropower operation have modified conditions in the lower reaches of these
tributaries in important ways. Additionally, the lack of large woody debris LWD and
channelization has simplified habitat, reducing refugia and resting areas. Recruitment of can
be enhanced through upstream improvements in riparian conditions and forest practices.The
strategy responds to the following "vision supporting statements": SV2,SV5,SV6
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Strategy ranking justification: This strategy addresses the following Physical Objectives rated
high for benefit and incorporates ESA listed species.

Physical objectives satisfied by Strategy 20

High Benefit/ Medium-High Difficulty

PO3 | Restore connectivity between tributary deltas and the estuary, the river and the,
floodplain, as well as in-river habitats Species/lifestage affected: Salmonid juvenile.

PO19 | Restore spawning and rearing habitat in the Western Oregon tributaries. Species/lifestage
affected: Salmonid juvenile, adult.

PO1 | Protect existing rearing and spawning habitat to ensure no further net degradation.
Species/lifestage affected: Salmonid juvenile, adult, White sturgeon egg incubation.

PO14 | Restore spring peak flows in the lower Columbia. Species/lifestage affected: Salmonid
juvenile, Pacific lamprey juvenile.

PO16 | Eliminate or mitigate access barriers for migrating adults, creating additional spawning
and rearing habitat. Species/lifestage affected: Salmonid adult.

Measures that address Strategy 20

Description of Measure Applicable Species

M5 Protect and restore riparian and wetland fall Chinook, chum, coho, winter
habitat condition and function. steelhead

M1 Restore tidal swamp and marsh habitat in the | fall Chinook, chum, coho, winter
estuary and tidal freshwater portion of the steelhead
lower Columbia River.

M3 Maintain adequate water flows throughout fall Chinook, chum, coho, winter
spawning, incubation, and migration periods. | steelhead

M4 Restore connectedness between river and fall Chinook, chum, coho, winter
floodplain. steelhead

M6 Restore impaired sediment transport processes | fall Chinook, chum, coho, winter
affecting the Columbia River lower mainstem, | steelhead
Western Oregon tributaries, estuary and the

plume.
M22 | Implement mitigation and enhancement fall Chinook, chum, coho, winter
measures to provide access to productive steelhead

spawning and rearing habitat
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4.5 Measures summary

This section is a compilation and synthesis of the measures derived from the species-
specific sections contained in this management plan’s supplement. The synthesis eliminates
duplication and identifies common measures among the species. The result is 39 measures that
carry benefits for more than one focal species and species of interest. Additional measures that
are specific to individual species can be found in the Management Plan Supplement (Chapter 5).

The measures include the applicable species, list of strategies addressed, duration of
implementation expected, program gap analysis, potential to contribute to biological objectives
(with a ranking) and barriers to success. Also included is a reference to programs and projects
currently addressing the measures.

Strategy-derived, habitat-related measures can be framed in any number of perspectives.
For instance, they can be based on habitat effects (temperature, flow, channel diversity, riparian
condition, etc.), threat factors (urban, agricultural, forestry or hydropower activities) or
programmatic remedies (regulations, incentives, restoration). Sorting into categories is
complicated because alternatives exist on several scales and often produce interacting effects.

The measures identified in this compilation represent a partial list of potential actions or
categories of actions. Habitat actions vary substantially from location to location and more
specific direction is needed to develop implementation plans. Additional focus on measures in
areas of concern may emerge from upcoming studies related to the Biological Opinion.

45.1 Description of Measures

M1. Restore tidal swamp and marsh habitat in the estuary and tidal freshwater portion
of the lower Columbia River.

Applicable species; fall Chinook, spring Chinook, chum, coho, summer steelhead, winter
steelhead.

Explanation: Loss of tidal swamp and marsh habitat has respectively resulted in an
estimated 77% and 43% loss of these habitat types from 1870 to 1983. The substantial acreage
loss of the tidal swamp and tidal marsh habitat types has important implications on juvenile
salmonid survival in the estuary because evidence suggests salmonids, particularly ocean-type
salmonids, depend on these habitats for food and cover requirements. Additionally, although
ocean-type salmonids are typically associated with shallow water, peripheral habitats, evidence
suggest that steam type salmonids also use these habitats.

Variables Context

Strategies addressed S1, S2, S3, S4, S5, S10, and S11

Short vs. long term <25 years

implementation

(<25 years or >25 years)

Programs and projects See Table 4-6

currently addressing measure

Program Gap Analysis Analysis: The current programs and/or projects
cannot be expected to attain the physical objective
for restoration of tidal and marsh habitats. The
primary reason is lack of adequate funds to acquire
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biological objectives

Variables Context
lands, as well as land availability.
Potential to contribute to High.

Explanation: Restoration of tidal marsh and swamp
habitats would have a high benefit because they may
increase food web productivity and provide resting
habitat for stream-type salmonids.

Barriers to success

Explanation: Tidal marsh and swamp habitat can be
reclaimed through land acquisition and dike
breaching, however, success of this measure is
unlikely because of a current lack of funds to
acquire lands and conflicts with current floodplain
land uses.
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M2.  Establish an allocation of water within the annual water budget for the Columbia
River Basin that simulates peak seasonal discharge, increases the variability of flows during
periods of salmonid, white sturgeon and Pacific lamprey emigration, and restores tidal channel
complexity in the estuary.

Applicable species; fall Chinook, spring Chinook, chum, coho, summer steelhead, winter
steelhead, white sturgeon, Pacific lamprey.

Explanation: Flow affects from upstream dam construction and operation, irrigation
withdrawals, shoreline anchoring, channel dredging and channelization have significantly
modified lower mainstem, Western Oregon tributaries and estuary and plume habitats and have
resulted in changes to circulation, sediment transport and biological processes. Establishing
flows in the lower mainstem, Western Oregon tributaries, estuary and the plume that emulate a
more natural regime will help improve habitat conditions for salmonids, white sturgeon and other
resident fish and wildlife species and improve emigration conditions for juvenile Pacific
lamprey.

Variables

Context

Strategies addressed

§1,.52, S3, S4,.55, S10, and S11

Short vs. long term <25 years
implementation

(<25 years or >25 years)

Programs and projects See Table 4-6

currently addressing measure

Program Gap Analysis

Analysis: The current programs and/or projects
cannot be expected to attain the physical objective
for allocating water to restore the historical
hydrograph. The primary reason is conflicts between
other water uses, such as power generation,
irrigation withdrawal, and flood control.

Potential to contribute to
biological objectives

High.

Explanation: Restoration of the historical
hydrograph would address important limiting factors
and thus have a high benefit.

Barriers to success

Explanation: An annual allocation of water for
salmonids will be possible through the modification
of current water uses, which at present seems
questionable. Further, some degree of flow
reductions have occurred as a result of climate
change, which cannot be controlled.
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M3. Maintain adequate water flows throughout spawning, incubation, and migration

periods.

Applicable species; fall Chinook, spring Chinook, chum, coho, summer steelhead, winter

steelhead.

Explanation: Prevents dewatering and decreased flows in redds during spawning and
incubation, as well as increasing the potential spawning sites available for fall Chinook and
chum adults. Prevents migration barriers, high temperatures in late summer, lack of resting
habitats and predation losses for all salmonids. Facilitates juvenile movement through the

mainstem to the estuary.

currently addressing measure

Variables Context

Strategies addressed S1, S2, S3, S4.S5, S10, and S11
Short vs. long term <25 years

implementation

(<25 years or >25 years)

Programs and projects See Table 4-6

Program Gap Analysis

Analysis: The current programs and/or projects
cannot be expected to attain the physical objective
for maintaining water flows during spawning,
incubation, and migration. The primary reason is
conflicts between other water uses, such as power
generation, irrigation withdrawal, and flood control.

Potential to contribute to
biological objectives

High for ocean type salmonids
Medium for stream type salmonids

Explanation: Restoration of the historical
hydrograph would address important limiting factors
and thus have a high benefit for ocean type
salmonids. Maintenance of water flows during
migration would have a medium benefit because of
the significance of the subbasins as a migratory
pathway and for juvenile rearing/smoltification for
stream type salmonids.

Barriers to success

Explanation: An annual allocation of water for
salmonids will be possible through the modification
of current water uses, which at present seems
questionable. Maintenance of water flows during
migration will be possible through the modification
of current water uses, which at present seems
possible if current water budget is only modified for
brief periods. Further, some degree of flow
reductions have occurred as a result of climate
change, which cannot be controlled.
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M4,

Restore connectedness between river and floodplain.

Applicable species; fall Chinook, spring Chinook, chum, coho, summer steelhead, winter
steelhead, White sturgeon, Columbian White-tailed Deer.

Explanation: Restoring the access to the floodplain increases juvenile salmonid access to
shallow water, low velocity and peripheral habitats. Further, connection of the river and
floodplain begins to restore the historical macrodetritus-based food web which is expected to be
more productive than the present day microdetrius-based food web.

currently addressing measure

Variables Context

Strategies addressed S1, S2, S3, $4,.55, S10, and S11
Short vs. long term <25 years

implementation

(<25 years or >25 years)

Programs and projects See Table 4-6

Program Gap Analysis

Analysis: The current programs and/or projects
cannot be expected to attain the physical objective
for connectivity between the river and floodplain.
The primary reason is lack of adequate funds to
acquire lands, as well as land availability.

Potential to contribute to
biological objectives

High.
Explanation: Floodplain connectivity would have a
high benefit because of the addition of peripheral

habitats and increased productivity of the food web.

Barriers to success

Explanation: Floodplain connectivity can be
reclaimed through land acquisition and dike
breaching, however, success of this measure is
unlikely because of a current lack of funds to
acquire lands and conflicts with current floodplain
land uses.

M5.

Protect and restore riparian and wetland habitat condition and function.

Applicable species; fall Chinook, spring Chinook, chum, coho, summer steelhead, winter

steelhead, Columbian White-tailed Deer.
Explanation:

Riparian zones are critical habitats for many species. This measure

incorporates a variety of tools including, local land use regulatory actions, acquisition, and
restoration activities. This measure is inherently linked with measures 1 and 4.

Variables Context
Strategies addressed .S1, S2, S3,.54,S5, S10, and S11
Short vs. long term <25 years
implementation
(<25 years or >25 years)
Programs and projects See Table 4-6
currently addressing measure
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Variables Context

Program Gap Analysis Analysis: The current programs are expected to
attain the physical objective for protecting wetland
and riparian habitats. The current programs cannot
be expected to attain the physical objective for
restoring wetland and riparian habitats. The primary
reason is lack of adequate funds to acquire lands, as
well as land availability.

Potential to contribute to High.

biological objectives Explanation: Restoration of riparian habitats would
have a high benefit because of the addition of
peripheral habitats and increased productivity of the
food web and because of the close association of
juvenile chum and fall Chinook with these habitats.

Barriers to success Explanation: Riparian and wetland habitat can be
reclaimed through land acquisition and dike
breaching, however, success of this measure is
unlikely because of a current lack of funds to
acquire lands and conflicts with current floodplain
land uses.

M6. Restore impaired sediment transport processes affecting the Columbia River
lower mainstem, Western Oregon tributaries, estuary and the plume.

Applicable species; fall Chinook, spring Chinook, chum, coho, summer steelhead, winter
steelhead, White sturgeon.

Explanation: Sediment dynamics are a critical component of the lower mainstem,
Western Oregon tributaries, estuary and the plume habitat forming processes. These dynamics
have been altered by changes in sediment transport because of upstream hydrosystem
construction and operation, flow regulation and channel dredging. Sediment transport dynamics
have also been altered by land and water use practices in tributary watersheds, as well as flow
reductions resulting from climate change.

Variables Context

Strategies addressed S1,.82, S3,.54, S5, S10, and S11

Short vs. long term <25 years

implementation

(<25 years or >25 years)

Programs and projects See Table 4-6

currently addressing measure

Program Gap Analysis Analysis: The current programs and/or projects

cannot be expected to attain the physical objective
for restoration of sediment transport processes. The
primary reason is continued plans for dredging
throughout the lower Columbia River and estuary, as
well as challenges in restoring the historical

hydrograph.
Potential to contribute to High.
biological objectives Explanation: Restoration of sediment transport
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Variables Context

processes would have a high benefit because of the
effects on natural habitat formation and potential
benefits in the plume environment.

Barriers to success Explanation: Sediment transport processes can be
restored through the restoration of historical flow
regimes and minimized net sediment removal from
the system. Success of this measure is unlikely
because of conflicts with current water uses, as well
as future planned dredging activities.

M7. Mitigate channel dredging activities in the Columbia River lower mainstem,
Western Oregon tributaries, estuary and the plume that alter habitat forming processes, reduce
salmon population resilience, inhibit recovery and result in direct sturgeon and Pacific lamprey
mortality.

Applicable species; fall Chinook, spring Chinook, chum, coho, summer steelhead, winter
steelhead, White sturgeon, Pacific lamprey, Columbian White-tailed Deer.

Explanation: Channel dredge activities affect the quality of the various lower mainstem,
Western Oregon tributaries, estuary and plume salmonid habitats through disturbance, sediment
delivery, alteration of sediment transport mechanisms, and contaminant releases (buried in the
substrate). Indirectly, wakes from large ships increase erosion and can cause stranding of
juvenile salmonids located along the shoreline. Suction dredging activities in the presence of
sturgeon embryos or juveniles and Pacific lamprey juveniles results in direct mortality. Measures
to mitigate impacts resulting from dredging activities should be identified and implemented. The
altering of habitat-forming processes may also contribute to flooding events harmful to
Columbian White-tailed deer.

Variables Context
Strategies addressed S1, S2, S3, S4, S5, S10, S11, and S14
Short vs. long term <25 years

implementation
(<25 years or >25 years)

Programs and projects See Table 4-6
currently addressing measure
Program Gap Analysis Analysis: The current programs and/or projects are

expected to attain the physical objective for
mitigating dredging activity effects. The primary
reason is that the sole purpose of the Channel
Deepening Biological Assessment and resulting
BiOp focus is to protect ESA-listed salmonids and
their habitat while allowing dredging activity to
proceed. Dredging effects on white sturgeon and
Pacific lamprey have not been adequately addressed.

Potential to contribute to High.

biological objectives Explanation: Mitigation of dredging effects would
have a high benefit because of the effects on natural
habitat formation and potential benefits in the plume
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Variables

Context

environment.

Barriers to success

Explanation: The USACE is required to mitigate
dredging effects throughout the channel deepening
process and beyond. However, there remains
uncertainty as to the short- and long-term effects of
channel modification on flow dynamics, sediment
transport, and habitat forming processes.

M8. Limit the effects of toxic contaminants on salmonid, white sturgeon, Pacific
lamprey and Bald Eagle fitness and survival in the Columbia River estuary, lower mainstem, and

near-shore ocean.

Applicable species; fall Chinook, spring Chinook, chum, coho, summer steelhead, winter
steelhead, White sturgeon, Pacific lamprey, bald eagle.

Explanation: Industrial and urban development and agricultural practices in the lower
Columbia River and estuary has resulted in pollutants accumulating in lower mainstem and
estuary habitats, but the extent of detrimental effects of contaminants on salmonids, resident fish,
or wildlife species is unclear. In general, contaminants affect survival by increasing stress,
predisposing organisms to disease, and interrupting physiological processes.

currently addressing measure

Variables Context

Strategies addressed S4, 57,510, S11 and S12
Short vs. long term <25 years
implementation

(<25 years or >25 years)

Programs and projects See Table 4-6

Program Gap Analysis

Analysis: The current programs and/or projects
cannot be expected to attain the physical objective
for limiting contaminant effects. The primary reason
is lack of knowledge of contaminant location and
concentration throughout the lower mainstem and
estuary, as well as uncertainty in exposure risks to
salmonids, sturgeon and lamprey.

Potential to contribute to
biological objectives

Medium.

Explanation: Benefits of limiting contaminant
exposure to species in the lower mainstem and
estuary are uncertain because the current exposure
risks are not completely understood.

Barriers to success

Explanation: Establishing the location and
concentration of contaminants throughout the lower
mainstem and estuary would require extensive
coordinated sampling efforts. Success of this
measure is unlikely given the current lack of focus
on this issue.
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M9. Implement regulatory, control, and education measures to prevent additional
species invasions.

Applicable species; fall Chinook, spring Chinook, chum, coho, summer steelhead, winter
steelhead, White sturgeon, Pacific lamprey.

Explanation: Hundreds of aquatic non-indigenous species have been introduced to the
lower Columbia River and estuary. Once established, it can be virtually impossible to control or
eliminate invasive species. By far, the most cost effective approach is to prevent invasions before
they occur. Further, intentional species introductions typically do not achieve intended benefits
and often produce unforeseen effects.
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currently addressing measure

Variables Context

Strategies addressed S3, 54,57, S8, S10, and S11
Short vs. long term <25 years

implementation

(<25 years or >25 years)

Programs and projects See Table 4-6

Program Gap Analysis

Analysis: The current programs and/or projects
cannot be expected to attain the physical objective of
preventing species invasions. Baseline survey work
was just recently completed and there is currently a
lack of focus on how species introductions occur.

Potential to contribute to
biological objectives

High.

Explanation: Benefits of preventing of non-
indigenous species introductions are expected to be
high because of negative interaction between native
and nonnative species and the effects of nonnative
species on the ecosystem; however, there is
considerable uncertainty in these relationships.

Barriers to success

Explanation: Introduction of non-indigenous species
can be minimized through stringent regulatory
measures, but complete prevention is extremely
difficult. Success of this measure is unlikely because
of lack of enforcement of regulatory controls as well
as considerable uncertainty regarding pathways of
invasive species introductions.

M10. Establish a moratorium on intentional introductions of aquatic species and

importation of high risk species.

Applicable species; fall Chinook, spring Chinook, chum, coho, summer steelhead, winter

steelhead, White sturgeon, Pacific lamprey.

Explanation: Intentional species introductions typically do not achieve intended benefits

and often produce unforeseen effects.

currently addressing measure

Variables Context

Strategies addressed S7, S8, S10, and S11
Short vs. long term <25 years
implementation

(<25 years or >25 years)

Programs and projects See Table 4-6

Program Gap Analysis

Analysis: The current programs are expected to
attain the physical objective of preventing
intentional species introductions. State and Federal
fish and wildlife agencies currently have the
authority to prevent intentional species
introductions.

Potential to contribute to High.
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Variables Context

biological objectives Explanation: Benefits of preventing of non-
indigenous species introductions are expected to be
high because of negative interaction between native
and nonnative species and the effects of nonnative
species on the ecosystem; however, there is
considerable uncertainty in these relationships.

Barriers to success Explanation: Intentional introductions of non-
indigenous species can be prevented through
coordinated efforts of State and Federal fish and
wildlife agencies. Success of this measure is
challenged by different goals of each agency.

M11. Consider the potential impacts of American shad on salmon as well as the
feasibility and advisability of shad management measures and the impacts on different life stages
of white sturgeon.

Applicable species; fall Chinook, spring Chinook, chum, coho, summer steelhead, winter
steelhead, White sturgeon.

Explanation: Shad have capitalized on the creation of favorable reservoir habitats and
improved passage conditions that have allowed widespread access into the upper Columbia and
lower Snake rivers. Shad are underutilized as a fishery and attempts to harvest commercially-
viable shad numbers have been unable to avoid significant salmon by-catch. The impacts of shad
on the lower Columbia River mainstem and estuary ecosystem are unclear but the large shad
population biomass has the potential for significant impacts. Elimination or control of shad is not
a silver bullet for salmon recovery but the significance of interactions and opportunities for
management warrant closer consideration. Additionally, juvenile shad may consume similar food
items as juvenile sturgeon, thus introducing some potential level of competition. Conversely,
returning adult shad may be a substantial food source for sub-adult and adult white sturgeon.

Variables Context

Strategies addressed S7, S8, S10, and S11

Short vs. long term <25 years

implementation

(<25 years or >25 years)

Programs and projects See Table 4-6

currently addressing measure

Program Gap Analysis Analysis: The current programs and/or projects

cannot be expected to attain the physical objective
for implementing shad management measures. The
primary reason is a disagreement between State and
Federal fish and wildlife agencies regarding the
importance, desirability, and negative impacts of
shad.

There are currently no programs and/or projects
focused on evaluating shad effects on sturgeon.
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Variables

Context

Potential to contribute to
biological objectives

High.

Explanation: Benefits of implementing shad
management measures are expected to be high,
although considerable uncertainty exists regarding
the interaction between shad and the Columbia
River ecosystem.

Barriers to success

Explanation: Shad management measures can be
implemented through coordinated efforts of State
and Federal fish and wildlife agencies. Success of
this measure is challenged by different goals of each
agency.

M12. Manage or avoid enhancement of established populations of introduced gamefish
that pose significant predation or competition risks to salmon.

Applicable species; fall Chinook, spring Chinook, chum, coho, summer steelhead, winter

steelhead.

Explanation; Established populations may be managed to shape fishery benefits as long
as risks to salmon are not exacerbated. For example, walleye are every bit as voracious a
predator on salmon as pikeminnow but because the predation is concentrated among small
walleye, fishing is not an effective means of control. Walleye fisheries can be managed with size
regulations for instance to shape fishery benefits with no effect on salmonids.
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currently addressing measure

Variables Context

Strategies addressed S7, S8, 89, S10, and S11
Short vs. long term <25 years
implementation

(<25 years or >25 years)

Programs and projects See Table 4-6

Program Gap Analysis

Analysis: The current programs and/or projects
cannot be expected to attain the physical objective
for implementing gamefish management measures.
The primary reason is a disagreement between State
and Federal fish and wildlife agencies regarding the
importance, desirability, and negative impacts of
gamefish.

Potential to contribute to
biological objectives

High.

Explanation: Benefits of implementing gamefish
management measures are expected to be high,
although considerable uncertainty exists regarding
the interaction between gamefish and the Columbia
River ecosystem.

Barriers to success

Explanation: Gamefish management measures can
be implemented through coordinated efforts of State
and Federal fish and wildlife agencies. Success of
this measure is challenged by different goals of each
agency.

M13. Continue to manage the Northern pikeminnow fishery to help offset increased
predation that resulted from habitat alteration.

Applicable species; fall Chinook, spring Chinook, chum, coho, summer steelhead, winter

steelhead.

Explanation: Northern pikeminnow are currently managed with a sport reward fishery in
an attempt to reduce predation on juvenile salmon. Pikeminnow are significant salmon predators
in many Columbia River habitats but particularly near dams. Because pikeminnow are relatively
long-lived and only large, old pikemnnow eat salmonids, annual exploitation rates of 10-20%
can reduce predation mortality by 50%. The existing program has demonstrated the ability to

meet and maintain desired fishing rates.

currently addressing measure

Variables Context

Strategies addressed S7, S9, S10, and S11
Short vs. long term <25 years
implementation

(<25 years or >25 years)

Programs and projects See Table 4-6

Program Gap Analysis

Analysis: The current programs and/or projects are
expected to attain the physical objective for
managing pikeminnow predation on juvenile
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Context

salmonids. Currently, there are no plans to
discontinue the pikeminnow management program.

High for stream type salmonids.
Low for ocean type salmonids.

Explanation: Continued management of
pikeminnow predation will minimize predation
effects on juvenile salmon. Pikeminnow predation
on juvenile chum and fall Chinook are thought to be
low, thus, pikeminnow management will have minor
effects on chum and fall Chinook.

Variables

Potential to contribute to
biological objectives

Barriers to success Explanation: The current pikeminnow management
program has been successful at removing the large,
predaceous pikeminnow from the population,
thereby reducing predation on juvenile salmonids.

Success of this program is expected to continue.

M14. Continue to manage predation by Caspian terns to avoid increases in salmon
predation while also protecting the viability of the tern population.

Applicable species; fall Chinook, spring Chinook, chum, coho, summer steelhead, winter
steelhead.

Explanation: Transplanting of the tern colony from Rice Island to East Sand Island has
successfully reduced predation on salmon. Ongoing measures will be necessary to ensure that the
existing habitat remains suitable for terns and no new habitats are created in areas where salmon
predation might pose added risks.

Variables Context

Strategies addressed S3, 54,57, S9, S10, and S11
Short vs. long term <25 years

implementation

(<25 years or >25 years)

Programs and projects See Table 4-6

currently addressing measure

Program Gap Analysis

Analysis: The current programs and/or projects are
expected to attain the physical objective for
managing Caspian tern predation on juvenile
salmonids. Currently, there are no plans to
discontinue the Caspian tern relocation program.

Potential to contribute to
biological objectives

High for stream type salmonids.

Low for ocean type salmonids.

Explanation: Caspian tern predation in the past has
been substantial, thus, continued tern management
will minimize predation effects on juvenile salmon.
Caspian tern predation on juvenile chum and fall
Chinook is thought to be low, thus tern management
will have minor effects on chum and fall Chinook.

Barriers to success

Explanation: The current Caspian tern relocation
program has been successful at relocating the tern
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Variables Context

colony from Rice to East Sand Island, thereby
reducing predation on juvenile salmonids. Success
of this program is expected to continue.

M15. Establish regulatory flexibility to manage seals and sea lions if and where
increased predation poses significant risks to salmon recovery.

Applicable species; fall Chinook, spring Chinook, chum, coho, summer steelhead, winter
steelhead.

Explanation: Only after adoption of the U.S. Marine Mammal Protection Act have seals
and sea lions begun to recover from historical low levels. Populations have expanded greatly and
significant numbers now occur in the lower Columbia River.

Variables Context
Strategies addressed S7,.59, S10, and S11
Short vs. long term <25 years

implementation
(<25 years or >25 years)

Programs and projects See Table 4-6
currently addressing measure
Program Gap Analysis Analysis: There are currently no programs in place

that are intended to quantify the amount and
significance of pinniped predation on adult

salmonids.
Potential to contribute to Explanation: The significance of pinniped predation
biological objectives on adult salmonids is unclear but expected to be
somewhat low.
Barriers to success Explanation: Establishing regulatory control of

pinnipeds to limit predation on adult salmonids is
challenged by pinniped protection under the Marine
Mammal Protection Act, however, some level of
management is possible if warranted for salmon
recovery.

M16. Improve understanding of interrelationships among fish, wildlife, and limiting
habitat conditions in the lower mainstem, Western Oregon tributaries, estuary and the plume.

Applicable species; fall Chinook, spring Chinook, chum, coho, summer steelhead, winter
steelhead, White sturgeon, Pacific lamprey.

Explanation:  Our current understanding of causal relationships between salmonids,
white sturgeon, Pacific lamprey, other resident fish, and wildlife species is not robust. Recent
research activities are beginning to increase our understanding, but our ability to identify and
prioritize measures is difficult because of this uncertainty.

Variables Context
Strategies addressed S2, S3, S5, S7, S8, S9, S10, S1land S13
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Context
Both <25 years and >25 years

Variables

Short vs. long term
implementation

(<25 years or >25 years)

Programs and projects
currently addressing measure

Program Gap Analysis

See Table 4-6

Analysis: The current programs and/or projects
cannot be expected to attain the physical objective
for understanding the relationships between fish,
wildlife, and habitats in the lower mainstem,
Western Oregon tributaries, estuary and the plume in
the short term. The primary reason is that these
relationships are complex and dynamic, and
considerable time and research effort is necessary to
clearly define the relationships.

High.
Explanation: Understanding ecosystem interactions

will have a high benefit and is vital to continued
progress toward recovery.

Explanation: Ongoing research is intended to clarify
these ecosystem relationships. In the near-term, this
research will allow for more educated management
and recovery decisions. Continued, long-term focus
will be necessary to establish clear ecosystem
relationships.

Potential to contribute to
biological objectives

Barriers to success

M17. Increase tagging and other marking studies to determine the origin, estuarine
habitat use, survival, and migration patterns of various salmonid, white sturgeon, and Pacific
lamprey populations.

Applicable species; fall Chinook, spring Chinook, chum, coho, summer steelhead, winter
steelhead, White sturgeon, Pacific lamprey.

Explanation: Use of the Columbia River estuary and lower mainstem by ocean- and
stream-type salmonids, sturgeon and lamprey is poorly understood. The use of monitoring
studies, tagging and other marking studies can significantly improve our limited understanding
of habitat use.

Variables

Context

Strategies addressed

S7, S10, and S11

Short vs. long term
implementation

(<25 years or >25 years)

Both <25 years and >25 years

Programs and projects
currently addressing measure

See Table 4-6

Program Gap Analysis

Analysis: The current programs and/or projects
cannot be expected to attain the physical objective
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Variables Context

for understanding salmonid behavior and habitat use
in the lower mainstem and estuary in the short term.
The primary reason is that these relationships are
complex and dynamic, and considerable time and
research effort is necessary to clearly define the
relationships.

There are currently no programs and/or projects
focused on evaluating sturgeon behavior and habitat
use.

The Pacific lamprey Research and Restoration
Project, evaluating lamprey behavior and habitat use
is currently inactive.

Potential to contribute to High.

biological objectives Explanation: Understanding salmonid life history
diversity and mainstem/estuary/plume habitat use
will have a high benefit and is vital to continued
progress toward recovery.

Barriers to success Explanation: Ongoing research is intended to clarify
these ecosystem relationships. In the near-term, this
research will allow for more educated management
and recovery decisions. Continued, long-term focus
will be necessary to establish clear ecosystem
relationships.

M18. Maintain deepwater, rocky substrate spawning habitat in the estuary and tidal
freshwater portion of the lower Columbia River.

Applicable species; White sturgeon.

Explanation: Spawning substrate used by white sturgeon varies considerably, although
they appear to prefer deepwater, rocky habitats with sufficient interstitial spaces to provide
adequate water flow and predator protection during embryonic development. At present, there is
limited information as to the available acreage of preferred sturgeon habitat or as to whether
acreage of this habitat type is increasing or decreasing. Based on the recent productivity of the
white sturgeon population, there is currently no indication that white sturgeon are spawning
habitat limited. However, because of our present lack of information regarding the lower
Columbia population, an inventory of white sturgeon spawning locations, habitat characteristics
and habitat availability would be beneficial.
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Variables Context

Strategies addressed S1, S2, S3, S4, S10, and S11
Short vs. long term <25 years

implementation

(<25 years or >25 years)

Programs and projects See Table 4-6

currently addressing measure

Program Gap Analysis

Analysis: There are currently no known programs
and/or projects addressing the physical objective for
maintenance of spawning habitats.

Potential to contribute to
biological objectives

High.

Explanation: Current levels of sturgeon spawning
habitat appear to be sufficient for maintaining high
population productivity, thus, maintenance of
existing spawning habitats will maintain current
productivity and abundance.

Barriers to success

Explanation: There is no indication that spawning
habitat acreage is decreasing, thus habitat may be
maintained through no action. Although, little is
known about sturgeon spawning habitats and
locations, and an inventory is necessary.

M19. Evaluate gamefish predation or competition risks to sturgeon and Pacific lamprey;
manage or avoid enhancement of introduced gamefish populations that pose significant threats to
sturgeon and lamprey.

Applicable species; White sturgeon, Pacific lamprey.

Explanation: The effects of gamefish (such as walleye, smallmouth bass, or channel
catfish) on white sturgeon and Pacific lamprey are unknown and need to be evaluated. Juvenile
gamefish may compete with juvenile sturgeon for food or habitat. Adult gamefish may prey on
juvenile sturgeon and juvenile lamprey. Gamefish may be a prey item of sub-adult or adult
sturgeon. These, and other sturgeon/gamefish and lamprey/gamefish relationships, need to be
clarified.

Variables Context

Strategies addressed S6, S7, S10, and S11
Short vs. long term <25 years
implementation

(<25 years or >25 years)

Programs and projects See Table 4-6

currently addressing measure
Program Gap Analysis

Analysis: There are currently no programs and/or
projects focused on evaluating gamefish effects on
sturgeon or lamprey.

High.

Explanation: Benefits of implementing gamefish
management measures are expected to be high,

Potential to contribute to
biological objectives
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Variables

Context

although considerable uncertainty exists regarding
the interaction between gamefish and the Columbia
River ecosystem.

Barriers to success

Explanation: Gamefish management measures can
be implemented through coordinated efforts of State
and Federal fish and wildlife agencies. Success of
this measure is challenged by different goals of each
agency. Gamefish/sturgeon interactions are
essentially unknown and considerable research is
needed to define any relationships.

M20. Identify predators of sturgeon embryos and juveniles, juvenile and adult Pacific

lamprey; reduce predation mortality.

Applicable species; White sturgeon, Pacific lamprey.

Explanation: Predators of sturgeon embryos and juveniles and juvenile lamprey in the
lower Columbia River are unknown and need to be identified. Elsewhere in the Columbia River,
substantial predation on sturgeon embryos has been observed. The potential for predation-related
recruitment failure exists. Additionally adult lamprey are considered important food items for
sturgeon and pinnepeds, other potential adult lamprey predators need to be evaluated.

Variables Context
Strategies addressed S10, S11, and S13
Short vs. long term <25 years
implementation

(<25 years or >25 years)

Programs and projects See Table 4-6

currently addressing measure

Program Gap Analysis

Analysis: There are currently no programs and/or
projects focused on evaluating predator effects on
sturgeon or lamprey.

Potential to contribute to
biological objectives

High.

Explanation: Benefits of evaluating predator effects
on sturgeon and lamprey are high based on the
limited knowledge of current relationships;
significant predation can result in recruitment
failure.

Barriers to success

Explanation: Predator effects on sturgeon and
lamprey are unknown and considerable research is
needed to define any relationships.

M21. Closely monitor Columbia River fisheries harvest levels to maintain sturgeon
spawner abundance and Pacific lamprey population viability.
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Applicable species; White sturgeon, Pacific lamprey.

Explanation: Current fishery regulations, particularly size limits, have allowed sturgeon
to survive to older ages, thereby maintaining the spawning portion of the population. For Pacific
lamprey, current fishery restrictions and level of effort to maintain harvest at relatively low
levels. Harvest levels and fishery regulations should be closely monitored to insure that adequate
spawning adult abundance is maintained for sturgeon and population viability is maintained for
lamprey.

Variables

Context

Strategies addressed

S15

Short vs. long term

<25 years and >25 years

implementation
(<25 years or >25 years)

Programs and projects
currently addressing measure

Program Gap Analysis

See Table 4-6

Analysis: The current programs and/or projects are
expected to attain the objective for managing
sturgeon and lamprey fisheries. Current fishery
management has been successful and there is
currently no reason to believe this will not continue
in the future.

Potential to contribute to High.

biological objectives Explanation: Fishery management actions have
successfully maintained population productivity
levels in conjunction with harvest; continued fishery
management can maintain current levels of
population productivity and abundance.

Explanation: Fishery management efforts have
resulted in high sturgeon harvest and angler effort,
while maintaining high spawner abundance. Fishery
management regulations have resulted in low
lamprey harvest while maintaining population
viability. Successful fishery management is expected
to continue.

Barriers to success

M22. Implement mitigation and enhancement measures to provide access to productive
spawning and rearing habitat

Applicable species; fall Chinook, coho, winter steelhead, chum

Explanation: Watershed Assessments in the Western Oregon tributaries include in many
cases fish passage surveys. Culverts and other passage barriers have been inventoried and

prioritized.
Variables Context
Strategies addressed Co.S-W7
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Short vs. long term <25 years
implementation

(<25 years or >25 years)

Programs and projects See Table 4-6

currently addressing measure

Program Gap Analysis

Analysis: While many passage barriers can be
address through systematic review of passage barrier
inventories, the current programs and/or projects
cannot be expected to attain the physical objective
for providing additional habitat. The primary reason
is uncertainty on the best means for protecting
against spreading disease past hatchery wiers.

Potential to contribute to
biological objectives

Medium.

Explanation: Benefits of providing additional access
to potentially productive habitat are significant,
however uncertainty remains on the best means of
protecting against disease.

Barriers to success

Explanation: Hatchery policies that manage the risk
of spreading disease; financial means to address
barriers in a systematic way

M23. Evaluate and mitigate Bonneville Dam operations that result in direct sturgeon
mortality.

Applicable species; White sturgeon.

Explanation: Dewatering of turbines at Bonneville Dam can result in direct sturgeon
mortality through entrainment. The degree and significance of this mortality factor needs to be
identified. Measures to mitigate impacts resulting from these activities should be identified and
implemented.

Variables

Context

Strategies addressed

S16

Short vs. long term

<25 years and >25 years

implementation
(<25 years or >25 years)

Programs and projects
currently addressing measure

Program Gap Analysis

See Table 4-6

Analysis: There are currently no known programs
and/or projects focused on evaluating Bonneville
Dam operations effects on sturgeon.

Potential to contribute to High.

biological objectives Explanation: Benefits of evaluating Bonneville Dam
operations effects on sturgeon are high; there is a
lack of information regarding current mortality
levels.
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Variables

Context

Barriers to success

Explanation: Sturgeon mortality resulting from
Bonneville Dam operations need to be defined; there
is limited focused effort to define any relationships.

M24. Modify passage structures at dams to improve juvenile and adult passage

efficiency.
Applicable species; Pacific lamprey.

Explanation: Pacific lamprey access to historical spawning and rearing habitats has been
limited because of their inability to navigate fish ladders designed for salmonid passage.
Additionally, juvenile lamprey do not appear to benefit from juvenile salmonid passage systems.
Passage modifications need to proceed with caution; negative effects on salmonid passage need

to be prevented.

Variables

Context

Strategies addressed

S17

Short vs. long term
implementation

(<25 years or >25 years)

<25 years and >25 years

Programs and projects
currently addressing measure

none

Program Gap Analysis

Analysis: There are currently no known programs
and/or projects focused on improving dam passage
for lamprey.

Potential to contribute to
biological objectives

High.

Explanation: Benefits of improving lamprey passage
are high, based in their inability to access historical
spawning areas.

Barriers to success

Explanation: Because of differing swimming
abilities of lamprey and salmonids, it may be
difficult to improve lamprey passage without
affecting salmonids.

M25. Determine olfactory capabilities and site fidelity of returning Pacific lamprey

adults.
Applicable species; Pacific lamprey.
Explanation:

Homing capabilities and site fidelity of lamprey is poorly understood.

Future research can significantly improve our limited understanding and improve management

decisions and recovery efforts.
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currently addressing measure

Variables Context
Strategies addressed S10, and S17
Short vs. long term <25 years
implementation

(<25 years or >25 years)

Programs and projects See Table 4-6

Program Gap Analysis

Analysis: The Pacific lamprey Research and
Restoration Project evaluated lamprey migration,
Other one-time studies have investigated adult
lamprey migration capabilities.

Potential to contribute to
biological objectives

High.

Explanation: Understanding lamprey migration will
have a high benefit, given our current level of
understanding.

Barriers to success

Explanation: Lamprey migration capabilities in the
lower mainstem, Western Oregon tributaries,
estuary, and plume are poorly understood and
considerable research is needed to define any
relationships. At present, future research effort
levels are uncertain.

M26. Rectify difficulties in Pacific lamprey abundance estimates because of repeated up
and downstream movement at mainstem counting facilities.

Applicable species; Pacific lamprey.

Explanation: Standard dam counts are not a reliable index of Pacific lamprey abundance
and are complicated by repeated up and downstream movement of adult lamprey. Electrofishing
and radiotelemetry methods have been evaluated as possible abundance estimation tools. Both
methods show promise, but have not yet been refined to a level of replacing historical dam
counts. These methods may be used in the development of a correction factor for the historical
dam counts that could prove useful in estimating lamprey abundance.

currently addressing measure

Variables Context
Strategies addressed S10

Short vs. long term <25 years
implementation

(<25 years or >25 years)

Programs and projects See Table 4-6

Program Gap Analysis

Analysis: The Pacific lamprey Research and
Restoration Project acknowledged this abundance
estimation challenge. Other sampling efforts have
attempted to calibrate dam counts.

Potential to contribute to
biological objectives

High.

Explanation: Accurately estimating lamprey
abundance will have a high benefit, given our
current level of difficulty in estimating lamprey
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Variables Context

abundance with methods applicable to other fishes.
Barriers to success Explanation: Lamprey abundance is poorly
understood and considerable research is needed to

establish accurate abundance estimators. At present,
future research effort levels are uncertain.

M27. Take action to restore n-type coho to the DIPS of the coastal stratum
Applicable Species: Coho

Explanation: (information on this measure was not available as of the draft
publishing date)

Variables Context

Strategies addressed S19

Short vs. long term <25 years

implementation

(<25 years or >25 years)

Programs and projects Lower Columbia River Coho Endangered Species
currently addressing measure Management Plan

Program Gap Analysis (information not as of draft publishing date)
Potential to contribute to (information not as of draft publishing date)
biological objectives

Barriers to success (information not as of draft publishing date)

M28. Maintain preferred spawning, breeding, or nesting habitat of species of ecological
interest in the estuary and tidal freshwater portion of the lower Columbia River.

Applicable Species; species of ecological interest.

Explanation: Spawning substrate used by eulachon is characterized by coarse sand
substrate. River otter prefer shallow, tidal influenced backwater, slough, and stream habitats.
Caspian terns prefer flat, sandy, non-vegetated mid-channel island habitats. Opsrey prefer mature
forest habitat with adequate nest/roost trees. Yellow warbler prefer riparian shrub habitat
characterized by a dense deciduous shrub layer 1.5-4 m, with edge and with small patch size.
Red-eyed vireo prefer forested riparian habitat characterized by tall, closed canopy deciduous
forests, with a deciduous understory, forest stand sizes larger than 50 acres, and riparian corridor
widths greater than 50 m. At present, there is limited information as to the available acreage of
preferred habitats or as to whether acreage of these habitat types is increasing or decreasing.
Because of our present lack of information regarding the lower Columbia populations, an
inventory of spawning, breeding, or nesting locations, specific habitat characteristics, and habitat
availability would be beneficial.

Variables Context

Strategies addressed El.S1, EI.S2, EI.S3, EI.S4, EI.S13, and EI1.S14
Short vs. long term <25 years

implementation
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(<25 years or >25 years)

Programs and projects currently See Table 4-6
addressing measure

Program Gap Analysis Analysis: The existing programs and/or projects
cannot be expected to attain the physical objective for
maintenance of preferred habitats. The main reason is
lack of funds to acquire lands, and land availability.

Potential to contribute to High.
biological objectives Explanation: Maintaining preferred spawning,

breeding, or nesting habitat will help to maintain
current levels of abundance and productivity.

Barriers to success Explanation: Little is known about the trends in
preferred habitat acreage or the location of habitats.
Inventories are necessary and will require considerable
effort.

M29. Evaluate shad predation on juvenile salmonids; minimize salmonid predation
mortality.

Applicable Species; species of ecological interest.

Explanation: Recent shad returns have reached record high abundance levels near 4
million fish. Shad can live to be 11 years old and are capable of spawning multiple times. Adult
shad in the Columbia River lower mainstem, Western Oregon tributaries, estuary, and plume
may be a substantial predator of juvenile salmonids; this relationship needs to be evaluated and
quantified.
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Variables Context

Strategies addressed EI.S7, EI.S8, EI.S13, and EI.S14
Short vs. long term <25 years

implementation

(<25 years or >25 years)

Programs and projects See Table 4-6

currently addressing measure
Program Gap Analysis

Analysis: The current programs and/or projects
cannot be expected to explain shad predation effects,
primarily because the relationships are complex and
more focused effort is needed.

Potential to contribute to High.

biological objectives Explanation: Benefits of evaluating shad predation
effects are high; there is currently limited knowledge
of shad effects.

Explanation: Shad predation effects are largely
unknown and considerable research is needed to
define any relationships.

Barriers to success

M30. Maintain preferred over-wintering habitat of species of management interest in
the estuary and tidal freshwater portion of the lower Columbia River.

Applicable species; species of management interest.

Explanation: Geese and cranes are attracted to open lands with high quality forage and
adequate roost sites that provide early detection of predators. Agricultural lands provide these
functions and are often preferred by geese and cranes. Habitat assessments indicate that acreage
of agricultural lands have substantially increased in the subbasins from historical (1850) to
current (1999) conditions. However, there is limited information as to whether this trend in
agricultural land availability has continued to the present day. In recent years, the establishment
of national wildlife refuges within the subbasins has secured a base level of winter habitat for
geese and cranes, however, considerably more winter habitat is needed to increase winter
population abundance, particularly in the face of potential losses of agricultural lands to urban
development.

Variables Context

Strategies addressed MI.S1, ML.S2, MI1.S3, MI.S4, MI.S6, and MI.S7
Short vs. long term <25 years

implementation

(<25 years or >25 years)

Programs and projects currently See Table 4-6

addressing measure
Program Gap Analysis

Analysis: The existing programs and/or projects
cannot be expected to attain the physical objective for
maintenance of preferred habitats. The primary reason
is lack of adequate funds to acquire lands, as well as
land availability.
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Context
High.
Explanation: Protection and maintenance of winter

habitat is vital to continued over-wintering of geese
and cranes.

Variables

Potential to contribute to
biological objectives

Barriers to success Explanation: Floodplain habitat with quality forage
and adequate roost sites is limited; availability of
floodplain habitat to convert to geese and crane winter

habitat is also limited.

M31. Acquire preferred winter habitat of species of management interest in the estuary
and tidal freshwater portion of the lower Columbia River, where the primary land use is to
provide a wildlife sanctuary.

Applicable species; species of management interest.

Explanation: Geese and cranes are attracted to open lands with high quality forage and
adequate roost sites that provide early detection of predators. In recent years, the establishment
of national wildlife refuges within the subbasins has secured a base level of winter habitat for
geese and cranes, however, considerably more winter habitat is needed to increase winter
population abundance, particularly in the face of potential losses of agricultural lands to urban
development. Geese and crane winter habitats on public lands are preferred over private lands
because the likelihood of disturbance is reduced.

Variables

Context

Strategies addressed

MI.S1, ML.S2, ML.S3, MI.S4, MI.S6, and MI.S7

Short vs. long term <25 years
implementation

(<25 years or >25 years)

Programs and projects currently See Table 4-6

addressing measure

Program Gap Analysis

Analysis: The existing programs and/or projects
cannot be expected to attain the physical objective for
acquisition of preferred habitats. The primary reason is
lack of adequate funds to acquire lands, as well as land
availability.

Potential to contribute to
biological objectives

High.
Explanation: Acquisition of quality winter habitat is
vital to continued over-wintering of geese and cranes.

Barriers to success

Explanation: Floodplain habitat with quality forage
and adequate roost sites is limited; availability of
floodplain habitat to convert to geese and crane winter
habitat is also limited.

M32. Minimize geese and crane use of private lands in the estuary and tidal freshwater
portion of the lower Columbia River, with no net loss of winter population abundance.

Applicable species; species of management interest.
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Explanation: This measure is inherently linked with measures 1 through 3 and is likely
only possible with some success of these previous measures. Geese and cranes are attracted to
agricultural lands; this can cause conflicts in land use. Discouragement of geese and crane use of
these private lands can eliminate land use conflicts, however, geese and cranes using these
private lands need alternate habitats or population abundance may decline. In recent years, the
establishment of national wildlife refuges within the subbasins has secured a base level of winter
habitat for geese and cranes, however, considerably more winter habitat on public lands is
needed to accommodate geese and cranes that formerly used private lands.

Variables Context

Strategies addressed MIL.S1, ML.S2, M1.S3, MI.S4, MI.S5, MI.S6, and
MI.S7

Short vs. long term <25 years

implementation
(<25 years or >25 years)

Programs and projects currently See Table 4-6
addressing measure

Program Gap Analysis Analysis: The existing programs and/or projects
cannot be expected to attain the physical objective for
transferring geese and cranes from private to public
lands. The primary reason is that winter habitats on
private lands, outweighs that of public lands and there
is limited land availability to acquire sufficient public

land.
Potential to contribute to High.
biological objectives Explanation: Minimizing private land use will

minimize crop depredation and geese/crane conflicts
with private landowners.

Barriers to success Explanation: Floodplain habitat with quality forage
and adequate roost sites is limited; availability of
floodplain habitat to convert to geese and crane winter
habitat is also limited.

M33. Investigate options to limit crop depredation.
Applicable species; species of management interest.

Explanation: Geese and cranes are attracted to agricultural lands because of the high
quality forage and presence of roost sites. Land use conflicts may result, often with substantial
economic impacts to local landowners or the region’s agricultural industry. Short of excluding
geese and cranes from these agricultural lands, practices need to be developed that allow geese
and crane use of agricultural lands while minimizing crop depredation and economic losses.

Variables Context

Strategies addressed MIL.S1, M1.S2, MI1.S3, MI.S4, MI.S5, MI.S6, and
MI.S7

Short vs. long term <25 years

implementation

(<25 years or >25 years)
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Programs and projects See Table 4-6

currently addressing measure

Program Gap Analysis Analysis: The current programs and/or projects
cannot be expected to attain the physical objective of
limiting crop depredation.

Potential to contribute to High.

biological objectives Explanation: Minimizing private land use will
minimize crop depredation and geese/crane conflicts
with private landowners.

Explanation: At present, it is easier to discourage
geese and crane use of private lands when land use
conflicts arise than it is to find solutions that allow
multiple land uses with minimal conflicts.
Considerable effort is needed to manage for both
agriculture and geese and crane winter habitat.

Barriers to success

M34. Evaluate the potential impacts of species of recreational interest on the Columbia
River lower mainstem and estuary ecosystem.

Applicable species; species of recreational interest.

Explanation: Species of recreational interest have capitalized on the creation of favorable
reservoir habitats but their abundance remains limited in the free-flowing section of the river
below Bonneville Dam. The impacts of species of recreational interest on the lower Columbia
River mainstem and estuary ecosystem are unclear and need to be evaluated.

Variables

Context

Strategies addressed

R1.S1, R1.S2, RI.S3, and RI.S4

Short vs. long term
implementation

(<25 years or >25 years)

Both <25 years and >25years

Programs and projects
currently addressing measure

See Table 4-6

Program Gap Analysis

Analysis: The current programs and/or projects
cannot be expected to explain species of recreational
interest ecosystem effects, primarily because the
relationships are complex and more focused effort is
needed.

Potential to contribute to
biological objectives

High.

Explanation: Benefits of evaluating species of
recreational interest ecosystem effects are high
because of our current limited knowledge.

Barriers to success

Explanation: Species of recreational interest
ecosystem effects are largely unknown and
considerable research is needed to define any
relationships, although the level of future focused
research on recreational interest species is unknown.
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M35. Evaluate predation or competition risks to native species; minimize predation- or
competition-related mortality of native species.

Applicable species; species of recreational interest.

Explanation: Competition or predation effects of species of recreational interest on
native fish are unknown and need to be evaluated.

Variables

Context

Strategies addressed

RI.S1, R1.S2, RI.S3, and RI.S4

Short vs. long term

Both <25 years and >25years

implementation
(<25 years or >25 years)

Programs and projects
currently addressing measure

Program Gap Analysis

See Table 4-6

Analysis: The current programs and/or projects
cannot be expected to explain species of recreational
interest predation or competition effects, primarily
because the relationships are complex and more
focused effort is needed.

Potential to contribute to High.

biological objectives Explanation: Benefits of evaluating species of
recreational interest interaction with native species
are high because of limited knowledge of current
interaction levels.

Explanation: Species of recreational interest
interaction with native species are unknown and
considerable research is needed to define any
relationships, although the level of future focused
research on recreational interest species is unknown.

Barriers to success

M36. Develop desktop "triage™ tool for determining restoration and protection potential
of distinct geographic areas within the Mainstem Lower Columbia River and Columbia River
Estuary, and assessing possible outcomes of actions in the planning area.

Applicable species; fall Chinook, spring Chinook, chum, coho, summer steelhead, winter
steelhead, sturgeon, Pacific lamprey, species of ecological interest, species of recreational
interest.

Explanation:  Identifying priority habitat for protection and restoration within the
Mainstem Lower Columbia River and Columbia River Estuary should be a priority. The
approach should be the development of both a tool and a process that could be used iteratively to
provide an adaptive management framework for resource planners. The challenge will be to
develop a tool that reflects the importance of the estuary for species that use it for important but
non-productive portions of their life history. In the Columbia basin tributaries, Ecosystem
Diagnostic and Treatment (EDT) has provided planners with a quantitative method for
determining priorities and for modeling likely outcomes. Such a tool has been difficult to apply
to the estuary because many species with use the estuary for critical life stages do not reproduce
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in the estuary. However, as upstream subbasin assign "out-of-basin" effects to the estuary, it is
important to understand how RM&E in the estuary can positively benefit upriver stocks.

Variables Context
Strategies addressed PO1,PO3,P0O4,PO5,PO7,POY,
Short vs. long term Both <25

implementation
(<25 years or >25 years)

Programs and projects See Table 4-6
currently addressing measure
Program Gap Analysis Analysis: The current programs in the Mainstem

Lower Columbia River and Columbia River Estuary
are insufficient for determining where to target
protection and restoration activities, although our
understanding of the habitat forming processes and
relationships between species and habitat attributes
is growing significantly. The Lower Columbia
River Estuary Partnership (LCREP) is currently
planning a habitat restoration strategy that will
address some of these issuess; implementation of
this plan will be aided by resolution of key
"uncertainties” though the RME plan which
identifies key research needed to develop an
understanding of how the ecosystem functions.
However, a process for projecting likely outcomes
and (both in-basin and out-of basin)impacts is still
lacking; and research focus tends to be heavily
weighted towards salmonids

Potential to contribute to High.

biological objectives Explanation: While measures and strategies
intended to effect positive change in the Mainstem
Lower Columbia River and Columbia River Estuary
are becoming clear, knowing where to apply these
measures is uncertain. Tools that help target
resources will increase all other measures chances of
being successful.

Barriers to success Explanation: A key goal of any desktop
management goal tool should be to provide a means
of predicting outcomes of restoration and protection
activities, but standard measures of performance,
for example production and abundance, are likely to
occur out-of-basin, making expected outcomes
difficult to quantify.

M37. Measure: Continue the Select Area Fisheries Project

Applicable species; fall Chinook, spring Chinook, coho, chum, summer steelhead, winter
steelhead

Explanation: The project primarily utilizes existing hatchery facilities to spawn, hatch,
and conduct initial rearing of juvenile salmonids for subsequent out planting to net pen facilities
at each of the select area sites. Hatcheries providing production are South Fork Klaskanine
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(CEDC); Big Creek, Bonneville, Cascade, Gnat Creek, North Fork Klaskanine, Oxbow, Sandy,
South Santiam, and Willamette (all ODFW); Cowlitz, Elochoman, and Gray’s River (all
WDFW), and Eagle Creek (USFWS).

The Clatsop Count Economic Development Council (CEDC) Fisheries Project operates
estuarine net-pen sites in Youngs Bay, Tongue Point, and Blind Slough. The Washington
Department of Fish and Wildlife has net-pen sites at Deep River and Steamboat Slough. Fish are
grown and released from these pens under varying management and grow-out regimes including
two-week acclimation, over-winter, and full term net pen rearing. Annual releases for 2000-
2003 have averaged 3.8 million coho, 1.0 million spring Chinook, and 1.0 million select area
bright fall Chinook (includes ODFW’s Restoration and Enhancement production). Ex-vessel
values of 2000-2003 SAFE commercial fisheries were $408,000-$787,000, with state-level
personal income impacts of $1.4 - $3.1 million dollars for al | regional fisheries combined.

Variables Context
Strategies addressed 15
Short vs. long term Both <25

implementation
(<25 years or >25 years)

Programs and projects
currently addressing measure

See Table 4-6 (CEDC Fisheries)

Program Gap Analysis

Analysis: The current programs in the mainstem
Lower Columbia River and Columbia River Estuary
are sufficient for directing harvest of commercial
and recreational fishers to targeted stocks of
hatchery stocks of summer Chinook, fall Chinook,
and Coho

Potential to contribute to
biological objectives

High.

Explanation: The Terminal Fisheries project has
been demonstrated to be effectives for addressing
the following objectives: Supports a healthy
Columbia basin, Maintains biological diversity,
Maintains genetic integrity, Increases run sizes or
populations As these objectives are addressed by the
measure, the wants, needs, and desires of the fishers
can be met.

Barriers to success

Explanation: Barriers to success are very low, as
most of the logistical and technical problems have
been addressed. The project has addressed concerns
about juvenile interactions, predation, and straying.
The major barrier is that the program is not self-
sustaining

M38. Measure:

Address issues of disease control at hatcheries, where concerns of

contamination may prevent opening access to new productive habitat.
Applicable species; fall Chinook, coho, winter steelhead

Explanation: The project primarily utilizes existing hatchery facilities to spawn, hatch,
and conduct initial rearing of juvenile salmonids for subsequent out planting to net pen facilities

Mainstem Lower Columbia River

and Columbia River Estuary Subbasin Plan 4-125 May 2004



at each of the select area sites. Hatcheries providing production are South Fork Klaskanine
(CEDC); Big Creek, Bonneville, Cascade, Gnat Creek, North Fork Klaskanine, Oxbow, Sandy,
South Santiam, and Willamette (all ODFW); Cowlitz, Elochoman, and Gray’s River (all
WDFW), and Eagle Creek (USFWS). The Clatsop Count Economic Development Council
(CEDC) Fisheries Project operates estuarine net-pen sites in Youngs Bay, Tongue Point, and
Blind Slough.

The Washington Department of Fish and Wildlife has net-pen sites at Deep River and
Steamboat Slough. Fish are grown and released from these pens under varying management and
grow-out regimes including two-week acclimation, over-winter, and full term net pen rearing.
Annual releases for 2000-2003 have averaged 3.8 million coho, 1.0 million spring Chinook, and
1.0 million select area bright fall Chinook (includes ODFW’s Restoration and Enhancement
production). Ex-vessel values of 2000-2003 SAFE commercial fisheries were $408,000-
$787,000, with state-level personal income impacts of $1.4 - $3.1 million dollars for al | regional
fisheries combined.

Variables Context
Strategies addressed 15
Short vs. long term Both <25

implementation
(<25 years or >25 years)

Programs and projects See Table 4-6 (CEDC Fisheries)
currently addressing measure
Program Gap Analysis Analysis: The current programs in the mainstem

Lower Columbia River and Columbia River Estuary
are sufficient for directing harvest of commercial
and recreational fishers to targeted stocks of
hatchery stocks of summer Chinook, fall Chinook,

and Coho
Potential to contribute to High.
biological objectives Explanation: The Terminal Fisheries project has

been demonstrated to be effectives for addressing
the following objectives: Supports a healthy
Columbia basin, Maintains biological diversity,
Maintains genetic integrity, Increases run sizes or
populations As these objectives are addressed by the
measure, the wants, needs, and desires of the fishers
can be met.

Barriers to success Explanation: Barriers to success are very low, as
most of the logistical and technical problems have
been addressed. The project has addressed concerns
about juvenile interactions, predation, and straying.
The major barrier is that the program is not self-
sustaining
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45.2

Existing Programs as they relate to measures

Table 4-6: Existing programs and their connection to recovery measures.

Program Name and | Program Description Measures
Affiliation Addressed
Columbia Land The Columbia Land Trust program is actively working in the lower 1,4,5,29, 31,32

Trust

Columbia and estuary subbasins to acquire tidal and marsh habitats.
Currently, they have acquired 916 acres of land.

US Army Corps of Numerous restoration actions have been proposed through the FCRPS and 1,2,3,4,56,7,8,
Engineers Channel Deepening BiOps; collaboration with these efforts is vital. 13, 14, 16, 17, 29,
Including Eco Restoration Study, leading to ecosystem restoration projects. 31,32
Also protected funding with a 35% State/Local match required.
Growth Requires cities and counties to plan for growth and development through a 2,4,5,6,9,16, 17,
Management Act comprehensive, coordinated, and proactive land use planning approach. 22, 31, 32
(GMA) The GMA is adopted and implemented at the local government level.
(Comprehensive requirements only apply to Clark County, WA).
Critical Area As part of the GMA, cities and counties are required to adopt policies and 4,5, 6,16, 22, 29,
Ordinances regulations that protect critical areas, such as fish and wildlife habitat 31,32
conservation areas, wetlands, frequently flooded areas, aquifer recharge
areas, geologically hazardous areas.
Shoreline The SMA governs proposed land uses within 200 ft. of shoreline areas and 4,5, 16, 29, 31, 32
Management Act their associated wetlands and/or 100-year floodplain, including shorelines
(SMA) along saltwater, streams >20cfs, and lakes >20 acres.

State Environmental
Policy Act (SEPA)

SEPA aims to maintain and improve environmental quality through
requiring government agencies to properly consider environmental matters
during decision making, including the identification and evaluation of
probable impacts to all elements of the built and natural environment.

4,5,6,8, 16,17, 22,
29,31, 32

Clark County
Erosion Control
Ordinance

County code requires: all development contractors to be trained in erosion
and sediment control; all public utilities work within the right-of-way follow
erosion control requirements; county road project contractors conform to
local and state codes governing the construction of stormwater facilities and
erosion control measures.

4,6, 16, 22, 29, 31,
32

Stormwater Control

The Department of Ecology (DOE) has updated its Stormwater Management

4, 6,16, 22, 29, 31,

Ordinance Manual; the manual is utilized by local governments as the basis of their 32

stormwater control ordinances.
Skamania National The program addresses any land disturbing activity within the scenic area 4,5, 6,16, 22, 29,
Scenic Areas and regulates development along wetlands and other water bodies. 31,32
Ordinance
Water Resource The goals of HB 2514 are to manage water resources, protect existing water 2,3,4,6,16, 22, 29,
Inventory Areas rights vital to state and local interests, protect in-stream flows for fish, and 31,32, 34
(Watershed provide for the economic well-being of the citizenry and communities.

Planning; HB 2514)

Watershed plan may also address water quality and habitat needs.

Washington State
Conservation
Commission/
Conservation
Districts

The goal of the Commission is to protect, conserve, and enhance the
natural resources of the state by providing leadership, partnerships, and
resources to support locally-governed conservation districts. Conservation
districts conduct surveys, investigations, and research relating to the
conservation of renewable natural resources, outline preventative and
control measures, identify improvements needed, and publish and
disseminate the information and implement projects.

1,2,4,6,16,17, 22,
29,31, 32

Columbia River
Estuary Study

CREST is a council of local governments serving as a forum for
collaboration and regional planning that provides technical assistance to

1,2,4,5,6,7,8,11,
16,17, 22, 29, 31,
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Program Name and | Program Description Measures
Affiliation Addressed
Taskforce (CREST) local governments and implements restoration and protection of the 32

Columbia River estuary from river mile 0 to 46. The program provides
resource protection, restoration, and management for anadromous and
resident fish. CREST assists local jurisdictions with permitting issues,
zoning ordinances, comprehensive plan and shoreline master plan
amendments, estuarine impact analysis, and wetland, dredging, and water
quality issues.

Forest Practices Act
(FPA)

The FPA defines a plan to protect public resources while assuring that
Washington State continues to be a productive timber growing area. The Act
regulates activities related to growing, harvesting or processing timber on
all local government, state and private forestlands. The FPA provides for a
riparian open space program that includes acquisition and conservation
easement on lands within unconfined avulsing channel migration zones. The
goal of the program is to restore and maintain riparian habitat on non-federal
forestland, while meeting the requirements of the CWA, and supporting a
harvestable supply of fish.

1,4,5,6,16, 22, 29,
31,32

Aquatic Land

The Department of Natural Resources (DNR) manages state owned aquatic

1,4,5,6,7,16, 22,

Management lands for various resource uses. These uses include preservation, mineral 29, 31, 32
extraction, commercial and industrial development, dredged material
disposal, and recreational development.
Washington State The goal of this program is to work together with the agricultural 2,3,4,6,8,16, 22,
Department of community and regulators to protect water resources. The program 29,31, 32
Agriculture addresses a variety of surface and ground water issues that involve fertilizers
(WSDA) Water and pesticides. The WSDA is also evaluating current pesticide use practices
Quality Protection in conjunction with pesticide residue data in surface waters that provide
Program habitat for ESA- listed species.
Environmental The Environmental Services Department of WSDOT is responsible for 1,2,4,5,6,8, 16,

Services - implementation of the department's transportation services during 18, 22,29, 31, 32

Washington State consideration of environmental resources. The goal of the program is to

Department of ensure that fish have access to available functional habitat for spawning,

Transportation rearing, and migration. The Biology Branch addresses issues involved with

(WSDOT) the Endangered Species Act, Fish Passage, Wetland Mitigation, and
Wetland Monitoring. The Compliance Branch addresses regulatory
compliance with the National Environmental Policy Act (NEPA) and
administers the Advance Environmental Mitigation Revolving Account for
watershed management. Compliance also addresses flood management and
hydrogeology, stormwater management, and water quality. The Resource
Branch addresses cultural resources, hazardous materials, water quality and
erosion control, and air quality.

WDFW WDFW manages land for fish, wildlife, and recreation needs. The

Department is mandated to preserve, protect, and perpetuate fish and
wildlife and their habitat. A goal of WDFW is to encourage and assist local
governments in adopting policies and regulations to protect fish and wildlife
habitat. The Priority Habitats and Species Program is the principal means by
which WDFW provides important fish, wildlife, and habitat information to
local governments, state and federal agencies, private landowners and
consultants, and tribal biologists for land use planning purposes. The
Department also provides a partnership-based information system that
characterizes freshwater and estuary habitat conditions and distribution of
salmonid stocks in Washington. Hydraulic project approvals.

1,4,5,6,8,9, 10,
11, 12,13, 16, 17,
18,19, 20, 21, 22,
25, 26, 29, 30, 31,
32,33, 34,35, 36

State Lands
Management
Program — DNR

DNR has a Habitat Conservation Plan (HCP) in place with the United States
Fish and Wildife Service (USFWS) and NOAA that incorporates restoration,
protection, and maintenance of existing habitat. The DNR manages the

1,4,5,6, 16, 22, 29,
31,32
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Program Name and | Program Description Measures
Affiliation Addressed
Riparian Management Zone (RMZ) under the HCP for all Washington State
lands. DNR oversees 2.2 million acres of forested trust lands, which include
requirements for the RMZ on certain water types affected by timber harvest
activities.
Conservation The CREP is a joint state and federal conservation partnership program 1,2,4,5,6,8, 16,

Reserve
Enhancement
Program (CREP)

targeted to address specific state and nationally significant water quality,
soil erosion, and wildlife habitat issues related to agriculture use. The goals
of the CREP are to protect and restore natural watershed processes, to
promote channel and floodplain complexity, and to mitigate habitat loss and
improve water quality in streams that have been impacted by agricultural
practices. The CREP intends to restore riparian forest buffers on agricultural
lands by paying agricultural producers to plant and maintain a riparian forest
buffer along salmonid producing streams for a 10 to 15 year period.

17, 22,29, 31, 32,
33,34

Regional Recovery
Plan — Salmon
Recovery Funding
Board (SRFB)

The goal of the SRFB is to protect and restore salmon habitat. The board
provides grant funds to protect or restore salmon habitat and assist related
activities; it works closely with local watershed groups. It also supports
related programs and activities that produce sustainable and measurable
benefits for fish and their habitat. The SRFB administers Pacific Coastal
Sanctuary funds targeted for salmon recovery activities and projects.

1,4,5,6, 1622, 29,
31,32

Habitat
Conservation
Program (ESA
Sections 4, 7, 10) -
NOAA Fisheries

NOAA Fisheries is responsible for habitat conservation through application
of ESA Sections 4, 7, and 10). NOAA Fisheries regulates water quality,
quantity, habitat, and wetlands for the management of anadromous fish.
Conserving the habitat of ESA listed pacific salmon is the Habitat
Conservation Division’s largest program area.

22,25, 26, 29, 30,
31,32,35,36

Environmental
Contaminants
Program — US Fish
and Wildife Service
(USFWS)

The USFWS implements the Environmental Contaminants Program, which
applies to all watersheds within the Columbia River Basin. The
Environmental Contaminants program conducts studies that help to reveal
the health of terrestrial and aquatic ecosystems. Wildlife and fish
populations are assessed for the health of their habitats, populations and
individual organisms. The purpose is to identify and prevent the harmful
effects of contaminants on fish and wildlife, and to restore resources
degraded by contamination. The Service provides technical assistance on a
variety of issues including: pesticide use, mining, agriculture, industrial
discharges, forestry practices, range management, urbanization,
wastewater treatment system discharges, and non-point source discharges,
crop production for waterfowl, and control of fish diseases at hatcheries.

4,8, 16,31, 32

PacFish — The U.S.
Forest Service and
the Bureau of Land
Management

PacFish is an ecosystem-based, aquatic habitat and riparian-area
management strategy for Pacific salmon, steelhead, and sea-run cutthroat
trout habitat. The goal of PacFish is to improve fish survival and habitat
conditions through regulatory actions. PacFish is an interim program agreed
to by all federal regulatory and land management agencies and applies to
only those lands outside the 1994 President's Forest Plan. PacFish is an
agreement to follow certain standards and guidelines for roads, timber
harvest, grazing, mining and recreation that may impact anadromous fish
habitat. PacFish regulates activities in ocean waters up to 200 miles from the
pacific coastline.

1,4,5,6, 16, 22, 31,
32

Partners for Fish and
Wildlife Program —
USFWS

The program is the USFWS’s primary mechanism for delivering voluntary
on-the-ground habitat improvement projects on private lands for the benefit
of Federal trust species. The purpose of the program is to promote watershed
based restoration of wetland, riparian, prairie, and other habitats essential
to fish and wildlife resources. Restoration projects are intended to provide
direct benefit to fish and wildlife resources. The program provides technical
and financial assistance to landowners to help meet the habitat needs of

1,4,5,6,16, 22, 29,
31,32
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Federal trust species on private lands.

Washington State
Ecosystem
Conservation
Program — USFWS

The program is responsible for developing and implementing Habitat
Conservation Plans (HCPs) for listed and unlisted species including bull
trout, spotted owls, and marbled murrelets. The USFWS issues incidental
take permits under section 10(a)(1)(B) of the Endangered Species Act
(ESA).

4, 6,16, 22, 29, 31,
32

Fish and Wildlife
Program -

Northwest Power
and Conservation
Council (NPCC)

The NPCC develops and maintains a regional power plan and a Fish and
Wildlife Program to balance the Northwest’s environment and energy needs.
NPCC is responsible for developing a 20-year electric power plan that
guarantees adequate and reliable energy at the lowest economic and
environmental cost to the Northwest, developing a program to protect and
rebuild fish and wildlife populations affected by hydropower development
in the Columbia River Basin, and educating and involving the public in the
Council’s decision-making process. The NPPC works to protect, mitigate,
and enhance fish and wildlife of the Columbia River and guides Bonneville
Power Administration’s funding of projects to implement the Fish and
Wildlife program.

1,2,4,56,7,8,9,
10, 11, 12, 13, 14,
1516, 17, 18, 19, 20,
21,22, 23, 24, 25,
26, 29, 30, 31, 32,
33, 34, 35 36

Rivers and Harbors
Act - US Army
Corps of Engineers
(USACE)

The USACE presides over permitting, mitigation, and enforcement of
waters of the U.S. primarily in matters pertaining to Section 404 of the
Clean Water Act and Sections 10 and 13 of the Rivers and Harbors Act. The
Corps evaluates permit applications and enforcement work including
wetlands and other special aquatic sites. Section 10 of the Rivers and
Harbors Act requires authorization for the construction of any structure in or
over any navigable water of the United States. This law applies to any
dredging or disposal of dredged materials, excavation, filling, re-
channelization, or any other modification of navigable water of the United
States, and applies to all structures.

4,6,7,8,16, 22,31,
32

Clean Water Act

Section 404 of the Clean Water Act regulates the discharge of dredged or fill

4,5,6,7,8,11, 16,

(Section 404) - material into all waters of the United States, including wetlands, both 22,31, 32
USACE adjacent and isolated. Discharges of fill material generally include, without
limitation: placement of fill that is necessary for the construction of any
structure or impoundment requiring rock, sand, dirt, or other material for
its construction; site-development fills for recreational, industrial,
commercial, residential, and other uses; causeways or road fills; dams and
dikes; artificial islands; property protection or reclamation devices such as
riprap, groins, seawalls, breakwaters, and revetments; beach nourishment;
levees; fill for intake and outfall pipes and sub-aqueous utility lines; fill
associated with the creation of ponds; and any other work involving the
discharge of fill or dredged material.
Lower Columbia The goal of LCRANS was to produce a baseline of aquatic non-indigenous 9, 10, 16, 19
River Aquatic species in the lower Columbia River that could be used to measure the
Nonindigenous usefulness of ballast water regulations and management efforts to reduce
Species Survey aquatic non-indigenous species introductions. The intent of the survey was
(LCRANS) to document which species are introduced, where they are located, where
they are from, how they got here, and when they arrived.
Pikeminnow The goal of the program is to manage annual pikeminnow predation on 13,16
Management juvenile salmonids. The program pays rewards to anglers for harvesting
Program pikeminnow over a prescribed size, thus providing an incentive to remove
the large, predaceous pikeminnow from the population.
Caspian Tern The goal of the project was to relocate terns to another location in the 14
Relocation Project estuary where tern predation on juvenile salmonids would be reduced but
the viability of the tern population would be maintained.
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Program Name and | Program Description Measures
Affiliation Addressed
Caspian Tern Task force dedicated to establishing the needs of the Columbia River 14,16
Working Group Caspian tern breeding population while minimizing negative effects on
ESA-listed species.
Caspian Tern The purpose of the EIS is to explore options to reduce the level of tern 14,16
Environmental predation on Columbia River salmonids while insuring the protection and
Impact Statement conservation of Caspian terns in the Pacific Coast/Western region
(California, Oregon, Washington, Idaho, and Nevada).
Pacific Lamprey Funded in the late 1990s, the project was a cooperative effort of the 16, 17, 25, 26

Research and
Restoration Project

Confederated Tribes of the Umatilla Indian Reservation, Columbia River
Inter-Tribal Fish Commission, and Oregon State University designed to
investigate the status and biology of Pacific lamprey in the Columbia River
basin.

Columbia Basin
Pacific Lamprey
Technical Work
Group

This multi-agency workgroup was established in 1996 at the request of the
Northwest Power Planning Council too coordinate lamprey research projects
and prioritize lamprey research needs.

1,7,8,9, 10, 13, 16,
17, 19, 20, 21, 24,
25, 26

Radiotelemetry of The study evaluated passage of radio-tagged adults above and below 17,24,25
Adult Pacific Bonneville Dam. Additionally, lab studies were conducted to evaluate
Lamprey in LCR upstream movement through simulated fishway structures.
Characteristics of The study evaluated maturation and physiology of adult lamprey collected at 17,24
Pacific Lamprey Bonneville Dam.
Upstream Migration
Effects of The study evaluated swimming performance, metabolic condition, and 17,24
Swimming and exhaustive stress to assess efficacy of Bonneville Dam upstream passage
Exhaustive Stress in facilities.
Pacific Lamprey
Tagging Techniques The study evaluated juvenile survival and tag retention of visible implant 17,24
for Juvenile and PIT tags in juvenile Pacific lamprey.
Lamprey
Aging Techniques The study compared statolith-based aging techniques among laboratory and 17
for Juvenile wild lamprey samples.
Lamprey
Pacific Lamprey The study served as a baseline for genetic data. 17
Genetic Analysis
Lower Columbia In Action 160 of the Reasonable and Prudent Alternative of the FCRPS 4,16,17,31,32
River Estuary BiOp, NMFS stated, “The Corps and BPA, working with LCREP, shall
Partnership; Habitat develop and implement an estuary restoration program with a goal of
Restoration Program protecting and enhancing 10, 000 acres of tidal wetlands and other key
habitats...Action Agencies shall provide planning and engineering expertise
to implement the non-Federal share of on-the-ground habitat improvement
efforts...” This program is funding and implementing diverse restoration
programs in the estuarine ecosystem as mandated in RPA Action 160.
An effort to develop an ecosystem based approach to protecting existing
habitat and restoring altered habitat has been initiated by the Estuary
Partnership in association with the Columbia River Estuary Study Task
Force (CREST). The outcome of this project will be a coordinated,
ecosystem based habitat restoration program focused on increasing the
survival of juvenile salmonids and monitoring habitat project success over
time. The specific objectives of this project are to: (1) establish a habitat
restoration program for the lower Columbia River and estuary (Bonneville
Dam to mouth of river), and (2) develop monitoring and evaluation
protocols for the lower river and estuarine habitats.
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Lower Columbia
River Estuary
Partnership; Habitat
Monitoring Program

Action 161 of the FCRPS BiOp says, “Between 2001 and 2010, the Corps
and BPA shall fund a monitoring and research program acceptable to NMFS
and closely coordinated with the LCREP monitoring and research efforts
(Management Plan Action 28) to address the estuary objectives of this
biological opinion.” This project would logically become part of the
monitoring program called for in Action 161. Other closely related
monitoring projects in the Columbia River Estuary (CRE) include
“Estuarine Habitat and Juvenile Salmon — Current and Historical Linkages”
by NOAA Fisheries, “Habitat Monitoring in the Lower Columbia River and
Estuary” by the Lower Columbia River Estuary Partnership (BPA 2003-
007-00), and “Research, Monitoring, and Evaluation Plan for the
Columbia River Estuary and Plume” by the Action Agencies and others.
The LCREP’s habitat monitoring program involves “status monitoring” as
outlined in the Action Agencies RME Plan. Status monitoring is the
“measurement of environmental characteristics over an extended period of
time to determine status or trends in some aspect of environmental quality.”
The LCREP’s CRE Habitat Monitoring Program is consistent with the RME
Plan and, in fact, the CRE may be treated as a pilot monitoring subbasin.
The funding from BPA covers a three-year program with annual funding
increments. The intent of the funding is to develop and establish a habitat
monitoring program that can be initiated in year two, and sustained in year
three and after. The three parts with their associated goals are as follows: 1.
Population/Habitat Status Monitoring — monitoring for trends in the status of
juvenile salmon and conditions in the habitats they use, 2. Ecosystem Status
Monitoring — habitat classification using remote sensing, and 3. Invasive
Species Monitoring — monitoring abundance and distribution of non-
indigenous plants and animals.

4,16,17,31,32

NOAA Fisheries;
Evaluating
Cumulative
Ecosystem Response
To Restoration
Projects in the
Columbia River
Estuary

The goal of this study is to develop standardized techniques and protocols
that will facilitate evaluation of the performance of salmon habitat
restoration actions and support the decision-making process for actions in
the CRE aimed at increasing population levels of listed Columbia Basin
salmonids. The management implications of this research are two-fold. It
will provide techniques; 1. to obtain data to compare project results in order
to support decisions regarding what projects to pursue for restoration of the
ecosystem, and 2. to evaluate the ecological performance of the collective
habitat restoration effort in the CRE and its effects on listed salmonids.

The objectives of this study are to: 1. Develop standard monitoring protocols
and methods to prioritize monitoring activities that can be applied to CRE
habitat restoration activities for listed salmonids; 2. Develop the empirical
basis for a cumulative assessment methodology, together with a set of
metrics and a model depicting the cumulative effects of CRE restoration
projects on key major ecosystem functions supporting listed salmonids; 3.
Design and implement field evaluations of the cumulative effects of
restoration projects using standard methods, and sensors or remotely
operated technologies, to measure the effects on listed salmonids through
ecosystem response; and 4. Develop an adaptive management system
including data management and dissemination to support decisions by the
Corps of Engineers and others regarding CRE habitat restoration activities
intended to increase population levels of listed salmon.

4,16,17,31, 32

Pacific Flyway
Council, Guidelines
for dusky Canada
goose management

The management plan for the Dusky Canada goose was developed by
USFWS, ODFW, WDFW, OSU, and Pacific Flyway representatives. This
group developed harvest, nest survey, management and research tasks with
the goal of improving the declining dusky population. If these tasks are
funded, then the population of dusky geese will reach a level where special

4,16,17,31, 32,33
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protection is not needed. Funding has been limited recently and many
projects are not being implemented as planned.

Pacific Flyway
Council, NW
Oregon/SW
Washington Canada
goose agricultural
depredation control
plan

This plan is a list of strategies and tasks to reduce the agricultural
depredation committed by geese on private property. The plan was
developed by WDFW, ODFW, USFWS, APHIS-WS, OSU, and the
Oregon and Washington Farm Bureaus. The funding for this plan is
inconsistent and recent reductions have caused landowners to potentially
suffer more crop damage. Assistance from agencies to landowners has also
declined by lack of funding.

4,16, 17, 31, 32, 33,
34

Wildlife Area Plan

This plan outlines land management practices that will enhance goose

4,16,17,31, 32,33

for Vancouver habitat and provide a secure resting area for wintering geese. The plan was
Shillapoo Lake written by the Wildlife Area manager for WDFW with involvement of a
Wildlife Areas Citizens Advisory Group and review by other biologists. Funding has
limited implementation of all the appropriate land practices that could
enhance goose habitat and improve population status.
USFS, Nest Nest searches are conducted every other year on the Copper River Delta to 16, 17
Searches on Copper monitor population trends in the breeding grounds. The effort is coordinated
River Delta by the USFS at Cordova, Alaska, and assistance is provided by ODFW,
WDFW, ADFG, DU and other interested volunteers. Data is used to
evaluate harvest quotas and harvest management.
ADFG, Banding Dusky Canada Geese are leg banded and neck collared on a biannual basis. 16, 17
Operations on dusky The project is designed to provide data for estimates of the wintering
Canada geese population in Oregon and Washington. The project is coordinated by ADFG
and participants include WDFW, USFS, and ODFW. Funding is needed to
purchase collars and charter a helicopter to conduct the capture.
Agricultural The program is designed to enhance waterfowl habitat by providing seeds, 16, 17
Waterfowl Incentive tubers, graze and invertebrates. In 1998, 49 landowners participated to
Program create 38, 949 ac (15, 769 ha) of waterfowl habitat, a 75% increase from the
proceeding year. Enrolled landowners were predominantly rice producers in
the northern Central Valley, with only one elsewhere. Much of this flooding
is in addition to the 60, 021 ac (24, 300 ha) already being flooded before the
program was initiated.
Western Oregon The WOSRP provides technical assistance to watershed councils, 1,4,5,6,22
Stream Restoration landowners, and conservation groups to apply for grants & permits, design
Program. and implement in-stream habitat, fish passage and riparian restoration
Riparian Lands Tax The Riparian Tax Incentive Program offers a property tax incentive to 1,4,5,22,29,31
Incentive Program property owners for improving or maintaining qualifying riparian lands.
Under this program, property owners receive complete property tax
exemption for their riparian property
Landowner The LIP program provides technical assistance and funds from USFWS to 1,4,5, 22,29, 31
Incentive Program- landowner who undertakes voluntary restoration efforts.
ODFW Hatchery & The Hatchery & Genetic Management plan address operation and impact of 9,10, 22
Genetic hatcheries on native fish population for ODFW hatcheries with measures to .
Management Plan
Lower Columbia This plan address the recovery of lower Columbia river in Oregon tributaries 1,4,5,22
Coho Recovery Plan from the mouth to Bonneville Dam.
Native Fish Native Fish Conservation Policy is designed to prevent the serious 9,10
Conservation Policy depletion of any native fish species by protecting natural ecological
communities, conserving genetic resources, managing consumptive and
nonconsumptive fisheries, and using hatcheries responsibly so that naturally
produced native fish are sustainable.
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of Environmental

Quality (DEQ)

part of the legislatively approved Oregon Plan in 1997, most of which apply
in the Mainstem Lower Columbia River and Columbia River Estuary
subbasin. Programs include Coastal non-point pollution control;
Implementation of Water Quality Standards; Develop and Implement 303(d)
List for TMDL Development; Watershed Council Support; Revise Water
Quality Standard for Sediment; Implement Antidegradation Water Quality
Standard; Apply for Instream Water Rights on TMDL Streams; Review and
Revise Water Quality Standards During Triennial Review Process

Program Name and | Program Description Measures
Affiliation Addressed
Restoration and A comprehensive program to restore state-owned fish hatcheries, enhance 9,10, 22
Enhancement natural fish production, expand hatchery production, and provide additional
Program public access to fishing waters.
Salmon Trout STEP is a volunteer based program within ODFW that seeks to rehabilitate 4,5,22
Enhancement and enhance the populations, habitat, and fisheries of native salmon and
Program trout managed by ODFW through the involvement and education of citizens.
Fish Screening and A technical assistance and cost-share funding opportunity through the U.S. 9,10, 22
Passage Grant Fish and Wildife Service and the Oregon Department of Fish and Wildlife
Program for voluntary fish screening and passage projects associated with water
diversions
Natural Resources The Natural Resources Information Management Program is a participant 1,4,5,29, 31,37
Information within the regional StreamNet Project, a cooperative venture of federal and
Management state agencies and tribes in the Pacific Northwest to provide information for
Program fish and wildlife planners .
Oregon Watershed OWEB provides grants to support the capacity of citizen groups to assess 1,4,5, 22,29, 31,
Ehancement Board watershed health conditions, then to plan, prepare, and undertake 32,33,37
(OWEB) successful restoration projects.
Oregon Department Oregon Department of Environmental Quality submitted 14 measures as 7,89

Lower Columbia
River Estuary
Partnership
(LCREP)

LCREP participates in the Oregon Plan through development of a
Comprehensive Conservation and Management Plan to serve as the strategic
plan for the Lower Columbia River Estuary Partnership. It guides all
program activities and annual work tasks for the Partnership. Developing
and implementing a Comprehensive Conservation and Management Plan is
the primary task of a National Estuary Program.

1,4,5,8,29, 31, 32,
33,37

Oregon Department The Department of Land Conservation and Development’s salmon 1,4,5,6,8,29, 31,
of Land restoration measures are specifically designed to increase the importance of 32,33
Conservation and water quality and aquatic habitat as factors in local land use decisions. In
Development time, DLCD’s measures will result in a framework for local land use

decisions that differs from the framework which prevailed throughout the

decades when salmon populations fluctuated, but steadily declined.
Oregon Water The mission of the Water Resources Division is to serve the public by 1,2,3,6
Resources practicing and promoting wise long-term water management. Its primary
Department work that is of interest to the LCREP involves protecting and restoring

streamflows and watersheds, safety of dam construction activities, and
appropriation of water rights.

Oregon Department
of Agriculture

The Oregon Legislature has taken steps to establish the Oregon Department
of Agriculture (ODA) as the lead state agency working with agriculture to
address nonpoint source pollution. Senate Bill 1010, passed in the 1993
legislative session, provided the Department of Agriculture with the
authority to develop, implement and enforce agricultural water quality
management programs where required by state or federal law. In 1995, the
Legislature passed SB 502, which gave the Department of Agriculture

6,8,29,31,32,33

Mainstem Lower Columbia River

and Columbia River Estuary Subbasin Plan

4-134

May 2004




Program Name and | Program Description Measures
Affiliation Addressed
exclusive authority to develop any program or rules that directly regulate
farming practices for the purposes of protecting water quality.
Oregon Economic The Economic Development Department has two main type of 22,31, 38

Development
Department

responsibilities in the implementation of the Coastal Salmon Recovery
Initiative. One is to use OEDD’s traditional role as a coordinator and funder
of projects in communities throughout the state to initiate and

facilitate projects which will improve coho recovery. The second is to
ensure that projects funded with OEDD lottery funds do not have an adverse
impact on coho or coho recovery.

Oregon Department
of Forestry

The Department of Forestry strives to serve the people of Oregon through
the protection, management, and promotion of a healthy forest
environment which will enhance Oregon’s livability and economy for today
and tomorrow. The Department has three areas of concentration that are
important to the Lower Columbia River Estuary: forest practices, forest
assistance, and protection from fire. Through these three programs, the
agency maintains forest productivity, water quality, and fish and wildlife
habitat.

5,6,29,31, 32,33
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4.6 Endangered Species Act and Clean Water Act Considerations

This section briefly describes the subbasin plan's Endangered Species Act and Clean
Water Act considerations. This subbbasin planning effort overlaps broadly with recovery efforts
in the region. The Co-lead for the plan, the Lower Columbia Fish Recovery Board (LCFRB),
approached its contributions to the plan with recovery in mind. Similarly, federal action
agencies represented on the planning committee expressed their desire to ensure that the
subbasin plan represented a step toward recovery planning.

4.6.1 Endangered Species Act

The Mainstem Columbia River and Columbia River Estuary Subbasin contains several
species listed as threatened or endangered under the Endangered Species Act (ESA). 16 U.S.C.
8§ 1531-44. The ESA is a powerful tool in the recovery of endangered species; The ESA
commands all federal agencies to “conserve” listed species, and “conservation” is defined very
broadly. 16 U.S.C. § 1532(3). Section 9, 16 U.S.C. 8 1538, prohibits “taking” by anyone, and
that too is broadly defined. 16 U.S.C. § 1532(19). Enforcement of the ESA is delegated to the
secretaries of Commerce and Interior, however, the Act specifically allows any person to
commence a civil lawsuit on his own behalf in federal district court for violations of the ESA or
regulations issued under the authority of the ESA. The prevailing party may be awarded costs of
litigation including reasonable attorney and expert witness fees (16 U.S.C. § 1540 (g)(4)).

The following sections of the Endangered Species Act are instrumental in governing
recovery efforts in the subbasin

Section 7

Section 7 of the Endangered Species Act [16 U.S.C. 1531 et seq.] outlines the procedures
for federal interagency cooperation to conserve federally listed species and designated critical
habitats.

Proactive Conservation Efforts by Federal Agencies

Section 7(a)(1) directs the Secretary (Secretary of the Interior/Secretary of Commerce) to
review other programs administered by them and utilize such programs to further the purposes of
the ESA. It also directs all other federal agencies to utilize their authorities in furtherance of the
purposes of the ESA by carrying out programs for the conservation of species listed pursuant to
the ESA.

This section of the ESA makes it clear that all Federal agencies should participate in the
recovery of listed stocks. Under this provision, federal agencies often enter into partnerships
and memoranda of understanding with the Fish and Wildife Service (FWS) or NOAA Fisheries
for implementing and funding conservation agreements, management plans, and recovery plans
developed for listed species. The services encourage the development of these types of
partnerships and planning efforts to develop proactive approaches to listed species management.

Avoiding Adverse Effects of Federal Actions

Section 7(a)(2) states that each federal agency shall, in consultation with the secretary,
insure that any action they authorize, fund, or carry out is not likely to jeopardize the continued
existence of a listed species or result in the destruction or adverse modification of designated
critical habitat. In fulfilling these requirements, each agency must use the best scientific and
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commercial data available. This section of the ESA defines the consultation process. which is
further developed in regulations promulgated at 50 CFR §402.

Section 10(a)(1)(B) permits (Conservation Plans)

Permits for incidental take under section 10(a)(l )(B) require a FWS or NOAA Fisheries
intra-service consultation. These consultations are conducted in the same manner as under
section 7 except that the incidental take statement is governed by section 10(a)(1)(B) to the
extent that mitigation, including off-site compensation not directed at the affected individuals,
may be considered. The services have developed a handbook for Habitat Conservation Planning
and Incidental Take Permit Processing (November 1996), which should be referenced to for
further information.

The National Marine Fisheries Service (NOAA Fisheries) listed lower Columbia
Chinook, upper Columbia Chinook, Columbia Chum, lower Columbia steelhead and upper
Columbia steelhead as threatened in March 1999. Within the mainstem Lower Columbia River
and Columbia River estuary, only fall Chinook and chum are mainstem spawners. However in
the Western Oregon tributaries, Chinook, chum, and steelhead are present. Coho are a candidate
species for listing, and is the subject of recovery planning in the Western Oregon tributaries.

On September 29, 2003, the National Marine Fisheries Service (NMFS) published in the
Federal Register an Advanced Notice of Proposed Rulemaking (ANPR) regarding future critical
habitat designations for 20 evolutionarily significant units of salmon and steelhead listed under
the U.S. Endangered Species Act (ESA) in Washington, Oregon, ldaho, and California As
described in a recent court-approved schedule, NMFS intends to publish proposed designations
in 2004 followed by final designations in 2005.

(http://www.nwr.noaa.gov/1salmon/salmesa/crithab/anprpg92903.htm).

The US Fish and Wildlife Service and NOAA Fisheries are developing recovery plans for
species listed under the ESA. Actions called for in the Mainstem Columbia River and Columbia
River Estuary Subbasin Plan should be coordinated, consistent and integrated with these
recovery plans and the performance measures of the Federal Columbia River Power System
Biological Opinion (FCRPS BiOp, NMFS 2000). The FCRPS BiOp requires certain federal
actions to be taken within specific time frames in order to continue to operate the power system
without jeopardizing the existence and recovery of listed salmonids.

The Mainstem Columbia River and Columbia River Estuary Planning Group recognizes
that NOAA Fisheries intends to use subbasin plans as key building blocks for recovery of Snake
River salmon and steelhead species listed as threatened or endangered under the ESA. NOAA
Fisheries staff participated on the Planning Group and provided population identification
information from the technical recovery team (TRT) for the Western Oregon tributaries; this
information was a key component in developing the subarea assessment and associated working
hypotheses.

The Willamette/Lower Columbia Technical Recovery Team (TRT) has been tasked by
NOAA Fisheries to develop a series of products in support of effective recovery planning. Those
products include defining populations within each of the listed ESUs, providing the region with
delisting criteria applicable to the specific populations identified within each ESU, and criteria
for use at the ESU level. In addition, the TRT is charged with summarizing key information
regarding fish/habitat relationships within a particular ESU and developing a limiting
factor/factors driving the decline report. It is envisioned that the TRT will work in coordination
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with regional technical teams engaged in implementing or refining subbasin planning efforts on
the latter tasks.

Table 4-7 Estimated number of populations in different strata in the Willamette/Lower Columbia
domain (TRT, 2003, Meyers et. al. 2002)

Historical
ESU Ecological Zone Run Timing Populations
Coast Range Fall 7
Fall 9
Lower Columbia Chinook Cascade Late Fall 2
Spring 7
Columbia Gorge FaII_ 4
Spring 2
Summer 4
Lower Columbia steelhead Cascade Winter 14
Summer 2
Columbia Gorge Winter 3
Coast Range Fall 7
Columbia chum Cascade Fall 7
Columbia Gorge Fall 2
Upper Willamette Chinook Willamette Spring 7
Upper Willamette steelhead Willamette Winter 4
Total 81

The TRT products and efforts should help in the synthesis of information regarding the
relationship between salmon and steelhead viability and the specific factors limiting their
productivity in the mainstem Columbia River and Columbia River estuary. This syntheses will
help provide a foundation for addressing priority problems in a manner that meets ESA recovery
and FCRPS biological opinion needs.

4.6.2 Clean Water Act
4.6.2.1 Western Oregon tributaries

In Oregon, state water quality standards have been established and approved by the U.S.
Environmental Protection Agency (EPA). These standards, required under the Clean Water Act,
are designed to protect, restore and preserve water quality in waterbodies that have designated
beneficial uses such as drinking water, contact recreation (e.g. fishing and swimming) cold or
warm water aquatic life (salmonids). “Designated uses” have been identified for most, but not
all, water bodies within Oregon. Each use has narrative and/or numeric standards that describe
the level of water quality necessary to support the use.

When a lake, river or stream fails to meet the water quality criteria that support its
“designated uses”, specific actions are required under state and federal law to ensure that the
“impaired” waterbody is restored to a healthy, fishable and swimmable condition. In the
Western Oregon Tributary portion of the Mainstem Columbia River and Columbia River Estuary
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Subbasin, 27 sections of rivers and streams encompassing 166.5 stream miles have been
identified as impaired. These rivers and streams are part of the Oregon 1998 Clean Water Act
§303(d) list. The U.S. Environmental Protection Agency approved DEQ's 2002 303(d) list on
March 24, 2003. Additionally, the lower Columbia River, including the estuary, is listed (see
4.6.2.2 below).

The state of Oregon and the EPA have a legal, court-ordered responsibility to ensure that
these impaired waters be dealt with in a timely manner. This means that a Total Maximum Daily
Load (TMDL) must be written for each impaired waterbody. The TMDL is a quantitative
assessment of water quality problems and contributing pollutant sources. It specifies the amount
of pollution reduction necessary to meet water quality standards, allocates the necessary
pollutant limits among the contributing sources in the watershed, and provides a basis for taking
actions needed to restore the waterbody. The Oregon Department of Environmental Quality
(DEQ) is responsible for preparing the TMDLs for the Western Oregon tributaries. TMDLS may
be set for the following:.

e Aquatic Weeds Or Algae
o Biological Criteria

e Chromium (hex)

o Copper

e Dissolved Oxygen

o Fecal Coliform

e lron

e Manganese

e Temperature

e Zinc

The Oregon Department of Environmental Quality has a TMDL for fecal chloroform
bacteria that impacts North Coast Watersheds. In particular, the Clatskanie River is now
operating under a TMDL, approved by the EPA in 2003.

Future project implementation actions to address problems identified by the TMDL
process may coincide with aquatic and terrestrial species and habitat implementation actions.
Although, because water quality actions are usually implemented first where waterbodies are
most impaired, and habitat protection and restoration actions often begin where conditions and
populations are healthiest, coincidental implementation may not always occur. Project
implementation will be coordinated where water quality and aquatic concerns coincide.
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Table 4-8: EPA approved 2002 Oregon 8303d list for Western Oregon tributaries

Subbasin Waterbody Name Rlyer Parameter Season List Date Listing
Mile Status
Lower Columbia-Youngs Bear Creek 25109 Temperature Summer 2002 303(d) List
Lower Columbia-Youngs Bear Creek 25t09 Temperature September 15 - 2002 303(d) List
May 31

Lower Columbia-Youngs Cullaby Lake/Cullaby 0to 1.6 Aquatic Weeds Or Summer 1998 303(d) List
Lake Algae

Lower Columbia-Youngs Gnat Creek 0t09.8 Temperature September 15 - 2002 303(d) List

May 31

Lower Columbia-Youngs Klaskanine River 0to 2.7 Dissolved Oxygen Spring/Summer 1998 303(d) List

Lower Columbia-Youngs Klaskanine River Oto2.7 Dissolved Oxygen Year Around 2002 303(d) List

Lower Columbia-Youngs Lewis And Clark 0t010.8 Dissolved Oxygen June 1 - 2002 303(d) List
River September 14

Lower Columbia-Youngs Lewis And Clark 8.6to Temperature Summer 2002 303(d) List
River 10.8

Lower Columbia-Youngs Skipanon River 0to6.1 Dissolved Oxygen Spring/Summer 1998 303(d) List

Lower Columbia-Youngs Skipanon River 0to2 Dissolved Oxygen Year Around 2002 303(d) List

Lower Columbia-Youngs Smith Lake Oto0 Aquatic Weeds Or Summer 1998 303(d) List

Algae

Lower Columbia-Youngs Unnamed Creek 0to0 Chromium (hex) Year Around 2002 303(d) List

Lower Columbia-Youngs Unnamed Creek 0toO Copper Year Around 2002 303(d) List

Lower Columbia-Youngs Unnamed Creek 0to0 Zinc Year Around 2002 303(d) List

Lower Columbia-Youngs Unnamed Creek 0to 3.2 Iron Year Around 2002 303(d) List

Lower Columbia-Youngs Unnamed Creek 0t0 3.2 Manganese Year Around 2002 303(d) List

Lower Columbia-Youngs Youngs River 9t023.2 Temperature Summer 2002 303(d) List

Lower Columbia — Beaver Creek Oto 14 Temperature Summer 2002 303(d) List

Clatskanie

Lower Columbia — Clatskanie River 0to 1.9 Dissolved Oxygen Winter/Spring/Fall 2002 303(d) List

Clatskanie

Lower Columbia — Clatskanie River 0to 1.9 Temperature Summer 2002 303(d) List

Clatskanie

Lower Columbia — Clatskanie River 19to Temperature Summer 2002 303(d) List

Clatskanie 255
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. River . Listing

Subbasin Waterbody Name Mile Parameter Season List Date Status
Lower Columbia — Clatskanie River 19to Temperature September 15 - 2002 303(d) List
Clatskanie 255 May 31
Lower Columbia — Clatskanie River 0to 1.9 Fecal Coliform Summer 1998 TMDL
Clatskanie
Lower Columbia — Clatskanie River 0to1.9 Dissolved Oxygen Spring/Summer 1998 303(d) List
Clatskanie
Lower Columbia — Little Clatskanie 0t0 6.2 Temperature Summer 2002 303(d) List
Clatskanie River
Lower Columbia — South Fork Goble 0to 3.9 Biological Criteria 1998 303(d) List
Clatskanie Creek
Lower Columbia — Tide Creek 0to 16.1 Temperature September 15 - 2002 303(d) List
Clatskanie May 31
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4.6.2.2 Mainstem Lower Columbia River and Columbia River Estuary

The Oregon 1998 8303(d) list identifies the following the most common pollutants
impacting the Mainstem Columbia River and Columbia River Estuary subbasin from the mouth
of the Columbia to Bonneville Dam (See Table 4-6):

e Bacteria

e Dissolved Oxygen (DO)
e Temperature

e Total Dissolved Gas

e Toxics

° pH

e Temperature

Of these pollutants, Total Maximum Daily Loads (TMDLs) have been issued only for
addressing total dissolved gas (TDG) in the mainstem Columbia River from its confluence with
the Snake River to its mouth at the Pacific Ocean. The states of Oregon and Washington have
both listed multiple reaches of the Lower Columbia River on their federal Clean Water Act
303(d) lists, due to TDG levels exceeding state water quality standards. Oregon and Washington
jointly issued this TMDL.

State and federal agencies have been working on a draft TMDL, covering temperature on
the lower Columbia. The release of the Draft Columbia/Snake Mainstem Temperature TMDL
has been delayed to allow necessary discussions and information exchange. EPA will post a
release date on this website in sometime in 2004.
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Table 4-9: 2002 updates to 1998 Oregon 8303d list for Mainstem Lower Columbia River and

Columbia River Estuary

Description Parameter

Criteria

Season

Supporting Data or
Information

Change
From
1994/96

TMDL
Status

Mouth to Bacteria
Tenasillahe
Island

Marine
and
shellfish
growing
area (fecal
coliform)

Fall-
Winter-
Spring

WA DOE Data: Greater
than 10% of the samples
exceeded estuarine fecal
coliform standard (43) near
llwaco, WA (Hallock and
Ehinger, 1993); Combined
Sewer Overflows are
present in Astoria; Listed
for Fecal Coliform on WA
DOE 303(d) list.

No
Change

Mouth to Dissolved
Tenasillahe Oxygen
Island (DO)

Cold-
water
aquatic
life: DO <
8 mg/l or
90% sat.

Summer

Bi-state Data - Task 6:
Reconnaissance Report
(Tetra Tech, 1993).

No
Change

Mouth to Temperature
Tenasillahe
Island

Summer

USGS Data (3 Sites):
Temperature standard (68)
is exceeded 10%/75%/10%
at Bradwood;
25%/75%/10% at Kalama;
and 25%/75%/25% at
Warrendale for the
July/Aug/Sep values with
maximums of 72.1, 73.8,
72.0 respectively based on
daily mean values between
1969-92.

No
Change

Draft
TMDL

Mouth to Total
Tenasillahe Dissolved
Island Gas

Year
Around

1993 Dissolved Gas
Monitoring for the
Columbia and Snake
Rivers (US Army Corp of
Engineers, 1993), Fuhrer
et al (USGS, 1995).

No
Change

Mouth to Toxics
Tenasillahe
Island

Tissue -
PCB

Levels of PCBs found in
some fish (carp,

peamouth, sucker) exceed
health criteria, OR/WA
Health Depts have issued
recommendations
regarding fish consumption
for particular groups
(WSDH/OHD, 96);
reduced bald eagle
reproduction in LCR noted
(USFWS, 96). 6

No
Change
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. Change
Description Parameter Criteria Season ISnL;%?%r;It?gnData or From gt,\a/ltll?sL
1994/96
Mouth to Toxics Tissue - Levels of DDE/DDT found No
Tenasillahe Pesticides in some fish (carp, Change
Island (DDE, peamouth, sucker) exceed
DDT) health criteria, OR/WA
Health Depts have issued
recommendations
regarding fish consumption
for particular groups
(WSDH/OHD, 96);
reduced bald eagle
reproduction in LCR noted
(USFWS, 96).
Mouth to Toxics Arsenic Year USGS date from 4 sites Addition
Tenasillahe (Water) Around (Warrendale, Hayden
Island Island, Columbia and
Beaver): 14 of 16 samples
exceeded Water Quality
Standard for Arsenic,
Table 20. Values where
Tug/l.
Tenasillahe Bacteria Water Fall- WA DOE Data: Greater No
Island to Contact Winter- than 10% of the samples Change
Willamette Recreatio Spring exceeded fecal coliform
River n (fecal standard (400) near Sauvie
coliform- Island (Hallock and
96 Std) Ehinger, 1993); Combined
Sewer Overflows are
present in Portland; Listed
for Fecal Coliform on WA
DOE 303(d) list.
Tenasillahe Dissolved Cold- Summer Bi-state Data - Task 6: No TMDL
Island to Oxygen water Reconnaissance Report Change
Willamette (DO) aquatic (Tetra Tech, 1993).
River life: DO <
8 mg/l or
90% sat.
Tenasillahe pH Spring DEQ Data (Site 402293; No
Island to RM 102.5): 42% (3 of 7) Change
Willamette Spring values exceed pH
River standard (6.5 - 8.5) with a
maximum of 8.6 between
91-95; USGS Data: 2 of 17
values exceeded standard
in April/May in 1994
(USGS, 1996).
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. Change
Description Parameter Criteria Season ISnL;%?%r;It?gnData or From gt,\a/ltll?sL
1994/96
Tenasillahe Temperature Summer | USGS Data (3 Sites): No Draft
Island to Temperature standard (68) Change TMDL
Willamette is exceeded 10%/75%/10%
River at Bradwood;
25%/75%/10% at Kalama;
and 25%/75%/25% at
Warrendale for the
July/Aug/Sep values with
maximums of 72.1, 73.8,
72.0 respectively based on
daily mean values between
1969-92.
Tenasillahe Total Year 1993 Dissolved Gas No TMDL
Island to Dissolved Around Monitoring for the Change
Willamette Gas Columbia and Snake
River Rivers (US Army Corp of
Engineers, 1993), Fuhrer
et al (USGS, 1995).
Tenasillahe Toxics Arsenic Year USGS date from 4 sites Addition
Island to (Water) Around (Warrendale, Hayden
Willamette Island, Columbiaand
River Beaver): 14 of 16 samples
exceeded Water Quality
Standard for Arsenic,
Table 20. Values where
Tug/l.
Tenasillahe Toxics Tissue - Levels of DDE/DDT found No
Island to Pesticides in some fish (carp, Change
Willamette (DDE, peamouth, sucker) exceed
River DDT) health criteria, OR/WA
Health Depts have issued
recommendations
regarding fish consumption
for particular groups
(WSDH/OHD, 96);
reduced bald eagle
reproduction in LCR noted
(USFWS, 96).
Tenasillahe Toxics Tissue - Levels of PCBs found in No
Island to PCB some fish (carp, Change
Willamette peamouth, sucker) exceed
River health criteria, OR/WA
Health Depts have issued
recommendations
regarding fish consumption
for particular groups
(WSDH/OHD, 96);
reduced bald eagle
reproduction in LCR noted
(USFWS, 96).
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Change

Description Parameter Criteria Season ISnuf%?;r:t?gnData or From gmﬁsl‘
1994/96

Willamette pH Spring DEQ Data (Site 402293; No
River to RM 102.5): 42% (3 of 7) Change
Bonneville Spring values exceed pH
Dam standard (6.5 - 8.5) with a

maximum of 8.6 between

91-95; USGS Data: 2 of 17

values exceeded standard

in April/May in 1994

(USGS, 1996).
Willamette Temperature Summer | USGS Data (3 Sites): No Draft
River to Temperature standard (68) Change TMDL
Bonneville is exceeded 10%/75%/10%
Dam at Bradwood;

25%/75%/10% at Kalama;

and 25%/75%/25% at

Warrendale for the

July/Aug/Sep values with

maximums of 72.1, 73.8,

72.0 respectively based on

daily mean values between

1969-92.
Willamette Total Year 1993 Dissolved Gas No TMDL
River to Dissolved Around Monitoring for the Change
Bonneville Gas Columbia and Snake
Dam Rivers (US Army Corp of

Engineers, 1993), Fuhrer

et al (USGS, 1995).
Willamette Toxics Tissue - Levels of PCBs found in No
River to PCB some fish (carp, Change
Bonneville peamouth, sucker) exceed
Dam health criteria, OR/WA

Health Depts have issued

recommendations

regarding fish consumption

for particular groups

(WSDH/OHD, 96);

reduced bald eagle

reproduction in LCR noted

(USFWS, 96).
Willamette Toxics Arsenic Year USGS date from 4 sites Addition
River to (Water) Around (Warrendale, Hayden
Bonneville Island, Columbiaand
Dam Beaver): 14 of 16 samples

exceeded Water Quality
Standard for Arsenic,
Table 20. Values where
Tug/l.
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Change

Description Parameter Criteria Season ISnuf[())?;r;tllt?gnData or From gt'\actlt?sl_
1994/96

Willamette Toxics Tissue - Levels of DDE/DDT found No

River to Pesticides in some fish (carp, Change

Bonneville (DDE, peamouth, sucker) exceed

Dam DDT) health criteria, OR/WA

Health Depts have issued
recommendations
regarding fish consumption
for particular groups
(WSDH/OHD, 96);
reduced bald eagle
reproduction in LCR noted
(USFWS, 96).

4.7 Artificial Production

Acrtificial production is one of many tools for meeting fish recovery objectives and other
strategies as may be periodically identified by resource planners. The need for artificial
production programs, and their effectiveness, must be evaluated as objectives evolve. Artificial
production should be used in a manner consistent to the evolving Mainstem Lower Columbia
River and Columbia River Estuary subbasin plan and must be consistent with an ecologically
based scientific foundation for fish recovery so that fish can be raised for harvest while
minimizing the impact on, or benefiting, fish that spawn naturally.

Providing direction on how to integration hatchery programs with the Mainstem Lower
Columbia River and Columbia River Estuary subbasin strategies is beyond the scope of this plan.
Managers and Co-managers of artificial production programs are well on their way towards
integrating hatchery genetic management plans (HGMPs), required by the federal BiOp for the
benefit of ESA listed species, and the Artificial Production Review & Evaluation (APRES)
reports. Such plans will need to first meet U.S. v Oregon production goals, and be consistent with
Endangered Species Act (ESA) requirements. The APRE reports are, however, useful for
benchmarking hatchery programs against subbasin goals, and provides a starting point for the
eventual alignment of these programs with the subbasin plans.

Table 4-10 provides a brief overview of hatchery programs impacting the lower
Columbia ESU, and outlines areas where these programs may intersect with basin-wide working
hypotheses and impact the proposed Mainstem Lower Columbia River and Columbia River
Estuary subbasin plan strategies, including those for the Western Oregon tributaries.

It should be noted that the Mainstem Lower Columbia River and Columbia River Estuary
is impacted by a cumulative effect of hatchery policies throughout the Columbia Basin, and thus
a rigorous analysis of the impacts of artificial production policies on the Mainstem Lower
Columbia River and Columbia River Estuary would be a significant undertaking. With respect
to the impacts of artificial production programs in the subbasin, the following observations are
offered:

o Efforts to re-establish and support a late run coho in the coastal stratum would require
significant coordination with local hatcheries

Mainstem Lower Columbia River
and Columbia River Estuary Subbasin Plan 4-147 May 2004




e Interactions between juvenile salmonids in the estuary (working hypothesis E.H10) remains
an unknown; understanding capacity of the estuary to support the rearing of naturally
spawned and artificially produced salmonids is a priority.

o Biological Opinions issued by NOAA Fisheries (NMFS 1998; NMFS 2003a; NMFS 2003b)
have determined that projects to mitigate for lack of fishing in the lower Columbia river
through Select Area Fishing (SAFE) does not likely jeopardize the continued existence of
listed salmonid stocks.

e The impact of hatchery facilities on potentially productive upstream habitat in the Western
Oregon tributaries is an area that needs to be explored
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Table 4-10. Review of artificial prodcution facilities and thier relation to subbasin planning in the Mainstem Lower Columbia and Columbia
River Estruary subbasin, including the Western Oregon tributaries

Subbasin working
Comments on Relation to hypotheses
AT e st AUEEEE Subbasin Planning significant to
operation of facility
Sea Resources Integrated Integrated Conservation, recovery, and research as E.H4
Chum mitigation for hydropower and habitat impacts E.H6
E.H8
E.H11
Big Creek Hatchery Coho Segregated Harvest mitigation for hydropower and habitat Passage around hatchery and E.H4 W.H5
impacts mitigation of disease risk signficant to E.H6 W.H2
"barriers" strategies E.H8
E.H11
CEDC Sandy River Segregated Harvest mitigation for hydropower and habitat Contributes to sustainable fisheries E.H4
Hatchery Coho impacts; mitigation for lack of fishing in strategy; Biological Opinions issued E.H6 W.H2
columbia by NOAA Fisheries (NMFS 1998; E.H8
NMFS 2003a; NMFS 2003b) have E.H11
determined the project does not likely
jeopardize the continued existence of
listed salmonid stocks.
SAFE Tanner Creek Segregated Harvest mitigation for hydropower and habitat Contributes to sustainable fisheries E.H4 W.H5
Hatchery Coho impacts; mitigation for lack of fishing in strategy; Biological Opinions issued E.H6 W.H2
columbia by NOAA Fisheries (NMFS 1998; E.H8
NMFS 2003a; NMFS 2003b) have E.H11
determined the project does not likely
jeopardize the continued existence of
listed salmonid stocks
Significant to "barriers" strategy
Steamboat Slough Segregated Harvest mitigation for hydropower and habitat E.H4
Hatchery Coho impacts E.H6
E.H8
E.H11
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Comments on Relation to

Subbasin working
hypotheses

AEHENCR PN R L Subbasin Planning significant to
operation of facility
Sea Resources Integrated Integrated Conservation/recovery mitigation for habitat E.H4
Early Coho loss E.H6
E.H8
E.H11
Rogue CEDC Hatchery Segregated Harvest mitigation for hydropower and habitat Contributes to sustainable fisheries E.H4
Fall Chinook impacts; mitigation for lack of fishing in strategy; Biological Opinions issued E.H6
columbia by NOAA Fisheries (NMFS 1998; E.H8
NMFS 2003a; NMFS 2003b) have E.H11
determined the project does not likely
jeopardize the continued existence of
listed salmonid stocks.
Sea Resources Integrated Segregated Harvest mitigation for hydropower and habitat E.H4
Fall Chinook impacts E.H6
E.H8
E.H11
Big Creek Integrated Fall Segregated Harvest mitigation for hydropower and habitat Passage around hatchery and E.H4
Chinook Tule impacts mitigation of disease risk signficant to E.H6
"barriers"” strategies E.H8
E.H11 W.H5
Grays Deep River Coho Segregated Harvest mitigation for hydropower and habitat E.H4
impacts E.H6
E.H8
E.H11
Grays Deep River Spring Segregated Harvest mitigation for hydropower mpacts E.H4
Chinook E.H6
E.H8
E.H11
FFA Late Coho Segregated Harvest mitigation for impacts other than Contributes to life-history diversity E.H4 W.H5
harvest and hydropower strategy E.H6 W.H2
E.H8
E.H11
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Subbasin working
Comments on Relation to hypotheses
AEHENCR PN R L Subbasin Planning significant to
operation of facility
CEDC SAFE Willamette Segregated Harvest mitigation for hydropower and habitat Contributes to sustainable fisheries E.H4
Hatchery Spring Chinook impacts; mitigation for lack of fishing in strategy; Biological Opinions issued E.H6
columbia by NOAA Fisheries (NMFS 1998; E.H8
NMFS 2003a; NMFS 2003b) have E.H11
determined the project does not likely
jeopardize the continued existence of
listed salmonid stocks.
CEDC South Santiam Segregated Harvest mitigation for hydropower and habitat Contributes to sustainable fisheries E.H4
Hatchery Spring Chinook impacts; mitigation for lack of fishing in strategy; Biological Opinions issued E.H6
columbia by NOAA Fisheries (NMFS 1998; E.H8
NMFS 2003a; NMFS 2003b) have E.H11
determined the project does not likely
jeopardize the continued existence of
listed salmonid stocks.
Big Creek Hatchery Winter Segregated Harvest mitigation for hydropower and habitat Passage around hatchery and E.H4
Steelhead impacts mitigation of disease risk signficant to E.H6
"barriers" strategies E.H8
E.H11
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Research, Monitoring, and Evaluation

A robust and adaptive monitoring, research, and evaluation (RME) framework will be
critical for weighing progress towards desired future conditions and for making appropriate
course adjustments along the way. The Planning Group recognizes that in the Mainstem Lower
Columbia River and Columbia River Estuary and Western Oregon tributaries, RME efforts from
a variety of entities will be responding to an array of court mandated or Northwest Power
Planning Act inspired management plans and recovery plans. The RME efforts discussed here
with respect to Mainstem Lower Columbia River and Columbia River Estuary subbasin planning
are therefore an effort to acknowledge these complimentary efforts which are continually
evolving.

Additional RME efforts specifically developed specifically to implement this subbasin
plan are included with the LCFRB’s Lower Columbia Salmon and Steelhead Recovery and
Subbasin Plan, Management Plan, Volume 1, Chapter 8. It is expected that existing RME efforts
can be utilized to assist planners in evaluating progress towards achieving the desired future
conditions for the subbasin, as articulated in the Mainstem Lower Columbia River and
Columbia River Estuary subbasin plan. The remainder of this section then, summarizes existing
RME efforts, and identifies potential ties and applicability to this subbasin plan.

The RME objectives in the following sections and a review of research-related strategies
from section 4.4 highlight several common research tasks that must be continued or pursued in
order to achieve the desired future conditions of the subbasin; these research needs include:

e For the estuary and mainstem development of diagnostics tool that will enable resource
planners to effectively prioritize restoration and protection priorities. Such a tool should be
able to predict outcomes of management actions for both resident fish species (salmonids that
produce in the Mainstem Lower Columbia River and Columbia River Estuary) and for
upriver stock that use the estuary for part of their life history

e Map, quantify, and compare the pre-twentieth century and current aquatic habitats of the
estuary. The historic condition of the estuary provides an important template for restoration
planning. It indicates where habitats used to occur, their natural, size, shape, community
composition, and connectedness to other elements of the ecosystem. How much of various
habitat types were present, where were they located, how were they organized/arranged,
and their geomorphology are all important considerations. Fulfilling this goal will allow us
to understand how the estuary aquatic habitats have changed and use data on previous
presumably productive habitat conditions to guide the project selection process. This goal is
currently included in LCREP's proposed habitat restoration program.

e Establish goals, objectives, and scientific principles for restoration in the estuary. This goal
provides a scientific basis for restoration using the best available research data in the context
of the mission and specific program objectives Efforts are underway to identify locations
where carefully targeted restoration activities should occur. These will be selected based on
a high confidence in ecological benefits and success, and where there is a high likelihood that
they the restoration will further enhance our understanding about how to restore the estuary.
Sequencing and prioritizing actions will depend upon the results of earlier efforts. This goal
is currently included in LCREP's proposed habitat restoration program.
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e Establish a program infrastructure including a framework for soliciting, developing,
selecting, and funding priority restoration projects. This goal is currently included in
LCREP's proposed habitat restoration program.

o Establish habitat monitoring program. Monitoring is a critical component of ecosystem
recovery planning. Monitoring designs are intended to provide high quality data on the
restoration of the Estuary, including how it works, how it responds to changes (our actions),
and how well we are able to predict what we think is going to happen. Monitoring activities
include specific projects designed to gather project-specific data, efforts to assess restoration
progress on a regional scale, and projects to continue the collection of long-term trend
information for species, habitats, and hydrologic data. Monitoring is intended to provide
information that is integrated into an adaptive management process. This goal is currently
included in LCREP's proposed habitat restoration program.

4.7.1  Estuary workshop

The Lower Columbia Estuary Partnership (LCREP) hosted a workshop on March 24 and
25, 2003 in Portland Oregon at the World Trade Center to discuss research status and needs for
the Columbia River Estuary (CRE) (R2 Consultants, 2003). The objectives of the workshop
included:

o Review the basis for USACE involvement in the CRE;

e Review past and ongoing research being conducted in the CRE;
o ldentify data gaps and key research needs for future studies; and
e Prioritize as much as possible those research needs.

A large number of themes were discussed at the workshop, including: Developing a
conceptual framework for ecosystem restoration in the CRE; Monitoring and selecting
meaningful metrics and parameters; ldentifying and prioritizing habitat creation and restoration
options; Endpoint (target) definition; Mining under-used, older data; Information access and
integration; Comparing historic vs. present habitat conditions; Hydrodynamic model data
collection; Sediment transport and fate; Hydrograph changes; Linking physical processes with
biological systems; Salmonid abundance, habitat use, migration, and timing; Stock
identification, hatchery influences and phenotypic expression; Wetlands function; Nutrients,
detritus, and primary productivity; Food web dynamics; Tributary conditions and opportunities
for off-site mitigation; Toxic contaminants and geochemistry; Invasive species; Risks associated
with restoring 10, 000 acres in the CRE; and other miscellaneous topics. The workshop partially
informed the development of a federal RME effort, currently in draft form, for the Columbia
River Estuary & Plume in response to the 2000 Biological Opinion (BiOp) on operation of the
Federal Columbia River Power System (FCRPS)

Additionally, LCREP is developing, as part of its Comprehensive Conservation
Management Plan an Aquatic Ecosystem Monitoring Strategy (Monitoring Strategy), details how
to build on existing monitoring programs to provide a structure for coordinated monitoring of the
lower Columbia River. It represents an important strategy in establishing a cooperative, long-
term approach to understanding the complex ecosystem of the Columbia River. The basic
components of the Monitoring Strategy include: coordinating and overseeing the program,
developing a data management system, monitoring for and assessing the impacts of
conventional pollutants and toxic contaminants, measuring and assessing habitat health,
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measuring primary productivity, developing an understanding of food web relationships, and
evaluating the impacts of exotic species.

4.7.2 Draft Research, Monitoring, and Evaluation Plan, Federal
Columbia River Power System (FCRPS)

Bonneville Power Administration, the U.S. Army Corps of Engineers, and Pacific
Northwest National Laboratories are in the process of preparing, for NOAA Fisheries, a
Research, Monitoring and Evaluation Plan for Listed Salmon of the Columbia River Estuary
and Plume (Johnson, G. etal, 2004). The plan, currently in draft form, will form the basis of
much of the RME work in the Mainstem Lower Columbia River and Columbia River Estuary
that will be necessary to follow-up on the strategies identified in the Mainstem Lower Columbia
River and Columbia River Estuary subbasin plan.

The research, monitoring, and evaluation (RME) program for the Columbia River estuary
and plume (CRE&P) is part of the federal RME effort developed in response to the 2000
Biological Opinion (BiOp) on operation of the Federal Columbia River Power System (FCRPS).

The overall NOAA Fisheries/Action Agency goal for the Columbia River estuary is to
protect and restore the Columbia River estuary ecosystem to increase life history diversity,
spatial distribution, and survival of juvenile listed salmonids. The goal of estuary/plume RME
(EP-RME) is threefold: 1) Status Monitoring -- quantify the status and trends in listed salmon
usage and survival in the CRE&P; 2) Action Effectiveness -- quantify the effects of the habitat
restoration actions on listed salmon in the CRE&P; and 3) Uncertainties -- resolve uncertainties
related to salmon recovery actions in the CRE&P. Action effectiveness research in the CRE&P
focuses on habitat restoration, as does the uncertainties research. The EP-RME plan addresses
the objectives identified in See Table 4-6. Possible connections to the Mainstem Lower
Columbia River and Columbia River estuary subbasin effort have been identified.

Mainstem Lower Columbia River
and Columbia River Estuary Subbasin Plan 4-154 May 2004



Table 4-11: Summary of draft objectives from federal RME effort (Johnson, G.E. et al 2004)

1. Category 2. Designation 3. Description 4. Relates to Working 5. Relates to
Hypotheses Strategies
6. Status 7.SM 1. 8. Describe the present status of the CRE&P ecosystem in terms of 9. E.H1, E.H2, EH3 10. S23
Monitoring habitat inventory, connectivity, and fauna relative to pre-European
Objectives settlement conditions.
11. SM2 12.  Determine the role of the CRE&P relative to tributary, 13.  E.H1, EH4, 14. S19,S7
hydrosystem, and oceanic habitats in the recovery of listed salmon E.H7, E.H8, E.H10,
ESUs by monitoring spatial distribution, life history diversity, and E.H11, E.H12
growth of juvenile salmon in the CRE&P.
15. SM 3. 16. Estimate the survival rates of juvenile salmon of listed ESUs 17. E, H9, E.H10, 18. S23
during the applicable migrations through the tidal-freshwater reach E.H11
(RM 46-146), the estuarine reach (RM-0-46), and the plume.
19. SM4. 20.  Determine the water quality in CRE&P salmon spawning and 21. E.H2, W.H7 22, S12
rearing habitat relative to state and federal water quality standards.
23.  SM5. 24.  Describe trends in the physical condition of CRE&P salmon 25. E.H1, E.H2, 26.  S23,
spawning and rearing habitat in terms of substrate type, accretion E.H3, E.H4, E.H7, S5, S2
rates, re-dox potential, ground water level, large woody debris, water E.H8, E.H9, E.H12
velocity and water surface elevation compared to present conditions.
27. SM6. 28.  Determine the status and trends of abundance, species 29. E.H2, E.H5, 30. S8,
composition, and distribution of invasive species in the CRE&P, such EH10, S13, S22
as purple loosestrife, shad, and zebra mussels.
31. SMT7. 32.  Provide annual summaries of the status and trends of 33. 34.
hydrographic and oceanic conditions affecting salmon survival within
the CRE&P and salmon population size for Columbia River ESUs.
35.  Action 36. AER1 37. (@) Determine if individual restoration projects in the CRE&P, 38. E.H12 39. S23,
Effectiveness as implemented, meet the project-specific performance goals. (b) S20, S1, S3,
Research Objectives Determine if the projects collectively meet program goals. S5, S6, S11,
S18
40. AER2 41.  Determine whether individual restoration projects in the 42.  E.H12 43.  S23,
CRE&P are effectively changing relevant structural or functional S20, S1, S3,
parameters relative to reference and/or control sites. S5, S6, S11,
S18
44.  AER3 45, Determine the extent to which habitat restoration projects in the 46. E.H1,E.H12, 47.  S23,
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1. Category 2. Designation 3. Description 4. Relates to Working 5. Relates to
Hypotheses Strategies
CRE&P, collectively, are affecting targeted ecosystem processes that EH8, EH11, E.H12, S20, S1, S3,
support listed salmon. Determine the cumulative effect of habitat EH7 S5, S6, S11,
restoration on juvenile salmon survival in the CRE&P. S18
48.  Uncertainties | 49. UR1 50.  Determine the significance of the CRE&P to listed salmon 51. E.H1, E.H2, 52.  S19,
Research Objectives ESUs. EH4, E.H6, E.H7, S7,S23
E.H8, E.H10, E.H11,
E.H12
53.  UR2 54.  ldentify changes that could be made to FCRPS operations that 55.  E.H2,E.H9 56.  S16,
would improve habitat conditions in the CRE&P. S2, S1, S6
57.  UR3 58.  Determine the highest priority habitat types for restoration in 59. E.H2.E.H4,, 60. S1, S5,
the CRE. EH8, E.H9, E.H12 S6, S18, S23
61. UR4 62.  Assess whether the offsite mitigation program involving habitat 63. 64.
restoration in the CRE is working.
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