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INTRODUCTION

In 2006 the Washington Department of Fish and Wildlife (WDFW) funded three Puget Sound
Lead Entities (King County [WRIA 9], San Juan County, and Kitsap County [West Sound
Watersheds Council] to form a work group to evaluate salmon recovery actions in the
nearshore. Specifically, the group was asked to analyze consistency between nearshore
recovery strategies developed at two different scales of analysis in the Puget Sound Salmon
Recovery Plan: fine-scale actions developed at the watershed scale, and broad strategies
developed at the regional scale. WDFW hopes that this analysis will lay the foundation for the
ultimate goal of developing an interim work schedule for salmon recovery actions in the Puget
Sound nearshore. This analysis will be vital for the new Puget Sound Partnership in developing
the 2020 Action Agenda, which will provide a “roadmap to a healthy Puget Sound.” This
analysis will also aid future project and funding prioritization efforts undertaken by federal, tribal,
and state resource managers, funding entities, and local watershed restoration groups.

This project grew out of needs identified during recent nearshore project funding and
prioritization efforts, and because of data obtained from ongoing research on restoration science
of the nearshore. The Puget Sound Nearshore Partnership is currently engaged in a sound-
wide nearshore ecosystem analysis known as the Puget Sound Nearshore Ecosystem
Restoration Project (PSNERP), or General Investigation Study, which is scheduled for
completion in 2009. However, there is a heed for guidance on early action investments in the
interim. Our analysis provides guidance to resource managers and lead entities to better
illuminate how individual nearshore projects align with regional nearshore priorities. Currently,
lead entities and resource managers are compiling a collection of potential nearshore projects
that can be implemented through various funding programs such as the Estuary and Salmon
Restoration Program (ESRP). Having interim guidance on how to develop an appropriate
portfolio will ensure that projects funded by ESRP and other such programs have Sound-wide
strategic significance. Overall, it is hoped that by viewing local projects in the context of Sound-
wide priorities and strategies we can begin to see beyond the boundaries of individual
watersheds and work to restore the whole of Puget Sound.

BACKGROUND

Recovery of salmon species listed under the Endangered Species Act in Puget Sound requires
not only recovery actions in the freshwater streams and rivers where salmon spawn, but also in
the estuaries, shorelines and marine waters of Puget Sound. These nearshore areas serve as
rearing habitat, migratory corridors, refugia and areas for physiological transition from
freshwater to saltwater.

The Puget Sound Salmon Recovery Plan (Shared Strategy Development Committee 2007) was
adopted by NOAA'’s National Marine Fisheries Service (NMFS) in January 2007 as the basis for
the Recovery Plan for the Puget Sound Chinook Salmon (NMFS 2006)°. Developing the
Shared Strategy recovery plan was a multi-year effort that included development of salmon
recovery plans at multiple spatial scales. Fourteen separate watershed-based recovery plans
were written and incorporated as separate chapters within the overall Puget Sound Salmon

® NMFsS developed a supplement to the Puget Sound Salmon Recovery Plan and these two documents combined comprise the
federal recovery plan.
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Recovery Plan (see Figure 1). While some of these watershed-based plans consider the role of
estuarine and marine waters in support of their watershed’s salmon populations, few
acknowledge the regional character of all those populations mixing together in the Sound and
migrating to and from the Pacific Ocean. A fifteenth chapter, known as the “Regional Nearshore
Chapter”, was produced by the Puget Sound Action Team (now known as the Puget Sound
Partnership) that attempted to combine what is known, or at least hypothesized, about the
movements and uses of the greater Puget Sound nearshore by multiple salmon populations and
life histories expressed beyond the confines of natal rivers.

Salmon Recovery Planning Areas

(Shared Strategy) anksack

Skagit

Sﬁ\laguamish

Duwarnish- Graer

Fuyallup-yhite
Chambers-Clover

Kennedy/Goldshorough -
Deschutes

!
Figure 1. Watershed-based salmon recovery planning areas.
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The Regional Nearshore Chapter draws from current landscape ecology and restoration theory,
assessment methods and philosophies described by PSNERP but limits its analysis to juvenile
Chinook salmon and to a lesser extent Hood Canal summer chum salmon and anadromous bull
trout. The Puget Sound Nearshore Partnership, charged with developing and implementing
PSNERP, recently gained funding and authority (ESRP as noted above) from the Washington
State Legislature to conduct “early actions” for estuarine and salmon recovery which can begin
to implement some of the recommended estuarine and nearshore actions for salmon recovery
from the regional nearshore chapter as well as set the stage for building more complex
nearshore restoration portfolios that address broader ecosystem restoration that will be
identified by the PSNERP final feasibility study.

At the time of watershed chapter development, the Puget Sound Action Team provided authors
a basic guidance document to use. However, the fourteen watershed chapters and the
Regional Nearshore Chapter of the recovery plan were written concurrently. Because
watershed chapter authors did not have the more detailed guidance provided by the Regional
Nearshore Chapter, each watershed’s level of understanding of the importance of the nearshore
was varied at the time of strategy development and thus the importance of the nearshore in
individual watershed chapters was varied. Regardless, it was not expected that watersheds
would account for fish from outside their watersheds that utilize their areas, and this is the
fundamental difference between watershed chapters and the Regional Nearshore Chapter.
Therefore, this analysis was initiated anticipating inconsistencies, and aimed to highlight them to
direct future actions and prioritization.

The importance of the nearshore to salmonids

The importance and timeliness of this project builds upon the collective research and
understanding of salmonid use of the nearshore in Puget Sound. The shaded text on pages 3-5
of this document is excerpted from a synthesis of this collective research presented in the
Regional Nearshore Chapter. For a more thorough review of the importance of the nearshore to
salmonids the reader is referred to Fresh (2006).

Essentially, the importance of the nearshore habitats to salmon falls into four functions: feeding,
refuge from predation, physiological transition, and migratory pathway.

Influence of species, population and life history strategy

on nearshore habitat use

Differences in salmonid use of nearshore habitats occur between species, between
populations within a species, and between individuals within a population. These
differences must be accounted for in planning, implementing, and monitoring protection
and restoration strategies and actions for salmon in the nearshore. For example, actions
that target specific habitats or landscapes to benefit one species or population may not be
as beneficial to other species and populations.

Life history strategy

Within any population, individuals vary in their approach to using spawning, rearing, and
migration habitats in space and time. Differences within populations in use of nearshore
habitats in such attributes as residence time, timing of arrival in the estuary, habitat
usage, and size of arrival in the estuary has been demonstrated by a considerable number
of studies.
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The following four alternative life history strategies for juvenile Chinook salmon use of
nearshore habitats are based primarily upon research by Eric Beamer of the Skagit River
Systems Cooperative.
1. Fry migrants - this life history type spends little time in freshwater after
hatching (between 1 -10 days) and migrates rapidly through its natal
estuary/delta. These fish rear in and along nearshore regions, particularly in non-
natal estuaries (what are referred to as pocket estuaries) that may be relatively
remote from their natal river. Fish are small (<50mm) at the time of estuarine
entry.
2. Delta fry - similar to pocket estuary fry except delta fry may remain in natal
delta habitats to rear for extended periods of time. This life history type is also
small sized (<50mm) when entering an estuary, and will leave their natal estuary
at a size of about 70mm.
3. Parr migrants - remain in freshwater and rear for up to 6 months before
migrating to the estuary. Fish from this life history type are larger in size when
entering an estuary.
4. Yearlings - rear in freshwater for approximately one year before migrating to
Puget Sound. Fish from this life history type spend a short time in an estuary.

Nearshore habitats

The nearshore ecosystems of Puget Sound consist of a mix of habitats that juvenile
salmon can potentially occupy. Habitat is the physical, biological, and chemical
characteristics of a specific unit of the environment occupied by a specific plant or animal
(in this case, salmon). Thus, habitat is unigue to specific organisms and encompasses all
the physiochemical and biological requirements of that organism within a spatial unit.

A diverse array of attributes can be defined to define physical, biological, and chemical
habitat of salmon in nearshore ecosystems. Physical habitat represents the structural
features of the habitat used by salmon. Within a delta, physical habitat includes such
attributes as location of a marsh channel, length of the channel, average depth,
connectivity to main distributary channel, depth profile, and so on. Within a shoreline
environment, physical habitat includes substrate composition, beach gradient, exposure to
wave energy, characteristics of adjoining riparian vegetation, and composition of habitat
along the beach.

The most obvious chemical habitat attributes are temperature, salinity and dissolved
oxygen. These three parameters have a significant affect on the functions of that habitat.
Biological habitat includes all the plant and animal species and communities that salmon
interact both directly and indirectly with. Biological habitat components can vary
according to their location in the nearshore, time of year, size of the salmon, species of
salmon being considered, and so on.

Geographic distribution- differences between subbasins

Research conducted in the last several years in Puget Sound using recovery of coded wire
tags (CWT) from hatchery fish has found that juvenile hatchery Chinook salmon disperse
widely throughout Puget Sound after passage through natal deltas. Thus, at least for
hatchery fish, each region of Puget Sound supports both natal and non-natal populations
(Figure 2).
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Salmon biologists believe it is reasonable to assume that naturally produced fish exhibit
similar types of dispersal patterns (K. Fresh, NOAA Fisheries) and that each region of
Puget Sound supports both natal and non-natal populations. The degree of support
provided by any one region for different populations is unknown, although continuing
analyses of CWT Chinook salmon juveniles will provide additional insight in the near
future. Based upon personal communications with investigators doing this work in Puget
Sound, we propose the following hypotheses about non-natal use of Puget

Sound:

e Areas immediately adjacent to natal estuaries are especially important to natal
populations, although they can be also used by non-natal fish

e Major estuaries are used by non-natal populations

o Regions south of entry points of populations into Puget Sound are less
important than areas to the north

e Importance of areas to the south of entry points of populations into Puget
Sound decrease with distance

BASIS FOR COMPARISON

between regional and local strategies

Two separate regional chapters of the Puget Sound Salmon Recovery Plan were used in this
comparison of local watershed and regional recovery actions. One was the already mentioned
Regional Nearshore Chapter (Volume Il, Chapter 15). The other was a portion of the Regional
Habitat Strategies Chapter (Volume I, Chapter 6) addressing the estuaries, Puget Sound and
the Pacific Ocean.

Through a detailed review of stressors and support functions encountered by multiple
populations of Chinook across Puget Sound’s nearshore landscape, the Regional Nearshore
Chapter broadly defined shorelines, deltas and pocket estuary features that should be protected
and restored to improve functions. This chapter includes three key tables that summarize
nearshore strategies, goals, and objectives to aid in salmon recovery.

The strategies in the Regional Habitat Strategies Chapter are “intended to bolster and support
watershed efforts by adding appropriate regional scale approaches and guidance.” This was
done by addressing issues that are common to multiple watersheds or that have not been
adequately addressed within individual watershed plans. The Regional Habitat Strategies
Chapter provides seven key results necessary to support recovery of Chinook salmon along
with supporting strategies for achieving these results.

Using the strategies presented in the Regional Nearshore Chapter and the Regional Habitat
Strategies Chapter (hereafter collectively referred to as the regional chapters), one
representative each from North, Central and South Puget Sound analyzed individual watershed
recovery plans and compared regional and local recommended actions for consistency and
identified gaps. Their analysis and summary matrices reference specific strategies identified in
the tables below.
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Figure 2. Draft distribution of CWT-recovered Chinook salmon juveniles in
Puget Sound
Source: Semi-quantitative portrayal of distribution hypotheses suggested by Kurt Fresh, NOAA

Fisheries, NWFSC and
Bill Graeber, NOAA-TRT (personal communication)
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Regional Nearshore Chapter (Volume II, Chapter 15)

Staff from Puget Sound Action Team and NOAA Fisheries worked with Shared Strategy of
Puget Sound and the Nearshore Policy Group (NPG) to develop the Regional Nearshore
Chapter background document on nearshore and marine aspects of salmon recovery. This
document reflects a pursuit of this regional evaluation as a complement to the local watershed-
scale and population-focused planning of the watershed recovery plan chapters. The Puget
Sound region’s salmon recovery efforts must include attention to the nearshore and marine
environments because:

e The viability of Puget Sound Salmon and bull trout must be improved.

e Salmon and bull trout, including the species groups designated as threatened, rear in
and move through Puget Sound’s nearshore and marine environments year-around and
rely on these environments to complete their life cycle.

e Nearshore and marine environments of Puget Sound have been greatly altered from
their condition prior to settlement of the Puget Sound region by people of European
descent.

o Puget Sound environments will be altered further as the region’s human population
continues to grow.

The following tables 1-3 are excerpted from the Regional Nearshore Chapter, section 7,
Proposed Recovery Goals and Strategies. These strategies sprung from analysis and regional
geographic review of multiple interacting populations of salmon in the nearshore. The Regional
Nearshore Chapter sets the stage for this analysis of watershed chapters’ treatments of the
nearshore.

Research shows that solely focusing on habitat recovery is not sufficient for salmon recovery.
We need to integrate hatchery, hydropower and harvest as well. The Technical Recovery Team
and NOAA pointed out that we can address all strategies and actions listed in all the watershed
chapters and the Regional Nearshore Chapter of the Shared Strategy’s Puget Sound Salmon
Recovery Plan, and we would still have low certainty of achieving recovery. The recovery plan
is based on Viable Salmon Populations (VSP). VSP require abundance, productivity, diversity
and spatial structure (see pp. 3.29 — 3.31 of The Regional Nearshore Chapter for more on
VSP). The regional and local watershed chapters identify the need for studies on abundance
based on VSP. It is not certain how nearshore recovery impacts abundance. Diversity of life
history types across geography is another characteristic of VSP that the Regional Nearshore
Chapter was able to address beyond productivity because of the geographic scope of the study
that was undertaken. The reader is referred to The Regional Nearshore Chapter and Fresh
(2006) for further information. For sub-basin specific references, see Appendix E of the
Regional Nearshore Chapter.

Regional Habitat Strategies Chapter (Volume I, Chapter 6)

Chapter 6 of the Puget Sound Salmon Recovery Plan (Volume I) examines regional salmon
recovery strategies, including a section on regional habitat strategies. We summarize below in
table 4 the estuarine, Puget Sound and Pacific Ocean habitat strategies section of that chapter.
That section generally asks: are we protecting the right places? How do we know what is
“enough” habitat to recover? How do we develop and implement solutions that work for fish and
people? This summary is one of the reference points for the analysis of individual chapters’
nearshore strategies.
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Table 1. Protection of functioning habitat and high water quality
(Regional Nearshore Chapter Table 7.1)

Strategy

Goals and objectives
addressed

Relation to hypotheses and
subbasin evaluations

7.1.1 | Implement existing voluntary | Maintaining nearshore and Protection targets are
and regulatory protection marine conditions that identified in hypotheses 4 & 5
programs to maintain support recovery and in subbasin evaluations
functions and water quality
for salmon and bull trout Increased stewardship — Stressors to be addressed to
related to opportunities for protect functions are
voluntary actions by a large suggested by hypothesis 7
number of landowners and specifically identified in
subbasin evaluations
7.1.2 | Evaluate effectiveness of Increased confidence in Protection targets identified in
existing programs recovery — related to hypotheses 4 & 5 and in
assurance that recovery subbasin evaluations
actions are effective
Stressors to be addressed to
protect functions are
suggested by hypothesis 7
and specifically identified in
subbasin evaluations
7.1.3 | As needed, design and Maintaining nearshore and Protection targets identified in
implement refinements marine conditions that hypotheses 4 & 5 and in
(including voluntary and support recovery subbasin evaluations
regulatory innovations) to
achieve protection of Increased confidence in Stressors to be addressed to
functions and water quality recovery — related to protect functions are
assurance that recovery suggested by hypothesis 7
actions are effective and specifically identified in
subbasin evaluations
Increased stewardship —
related to opportunities for Preference for process-based
voluntary actions by a large protection is specified in
number of landowners hypothesis 8.
7.1.4 | Regionally-focused Maintaining nearshore and Protection targets are

organizations and local
communities should
collaborate to prevent
catastrophic events and/or
protect nearshore habitat
features from catastrophic
events

marine conditions that
support recovery (and
increased viability of salmon
and bull trout)

Increased confidence in
recovery — related to relative
assurance that major events
might be avoided or quickly
remediated.

identified in hypotheses 4 & 5
and in subbasin evaluations

Stressors to be addressed to
protect functions are
suggested by hypothesis 7
and specifically identified in
subbasin evaluations
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Table 2. Improve the function of nearshore habitats by restoration, rehabilitation or substitution
(Regional Nearshore Chapter Table 7.2)

Strategy Goals and objectives addressed Relation to hypotheses
and subbasin
evaluations

7.2.1 | Pursue and implement Achieving and maintaining nearshore | Restoration of tidal
locally acceptable projects and marine conditions that support exchange processes

to improve tidal exchange recovery derives from hypotheses

processes in river mouth 1,2,4,and 8.

estuaries Increased viability of Chinook —

especially by support for sensitive life | Opportunities for

history types — and other salmon and | improved tidal exchange

bull trout are identified in subbasin

evaluations.

Increased confidence in recovery

from: information about effects on

viability; assurance that sensitive life

history types receive support

7.2.2 | Analyze water and Achieving and maintaining nearshore | Improvement of water

sediment quality issues in and marine conditions that support and sediment quality
impaired areas and recovery derives from hypotheses

implement sediment and 1,4, and 5.

water quality cleanup Increased viability of Chinook —

activities — focused on especially by support for sensitive life | Opportunities for water

control or elimination of history types — and other salmon and | quality improvements are

sources or restoration of bull trout identified in subbasin
natural hydrology — to evaluations.

achieve water quality Increased confidence in recovery

standards and ensure from: information about effects on

conditions support viable viability; assurance that sensitive life

salmon and bull trout history types receive support

populations

7.2.3 | Pursue and implement Achieving and maintaining nearshore | Restoration of shoreline

locally acceptable projects
to improve the function of
marine shorelines,
particularly pocket
estuaries, eelgrass beds,
and other shallow, low
velocity, fine substrate
habitats adjacent to major
estuaries

and marine conditions that support
recovery

Increased viability of Chinook —
especially by support for sensitive life
history types — and other salmon and
bull trout

Increased confidence in recovery
from: information about ability to
restore function and to affect viability;
assurance that sensitive life history
types receive support

Increased stewardship — related to
opportunities for actions by a large
number of landowners

conditions adjacent to
major estuaries derives
from hypotheses 1, 2, 4,
and 8.

Opportunities for
improved shoreline
function are identified in
subbasin evaluations
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Strategy Goals and objectives addressed Relation to hypotheses
and subbasin
evaluations

7.2.4 | Pursue and implement Achieving and maintaining nearshore | Restoration of sediment
locally acceptable projects and marine conditions that support delivery derives from

to improve sediment recovery (and increased viability of hypotheses 1, 2, 4, and

delivery from sources such | salmon and bull trout) 8.

as feeder bluffs, river and

creek discharges, and Increased confidence in recovery Opportunities for

sediment transport from information about ability to improved sediment

processes to support restore function and to affect viability | delivery are identified in
habitat formation and subbasin evaluations
function Increased stewardship — related to
opportunities for actions by a large
number of landowners
7.2.5 | Pursue and implement Achieving and maintaining nearshore | Restoration of marine
locally acceptable projects and marine conditions that support riparian functions derives

to improve marine riparian recovery (and increased viability of from hypotheses 1, 2, 4,

functions related to water salmon and bull trout) and 8.

quality, food production,

and refuge Increased confidence in recovery Opportunities for

from information about ability to improved sediment
restore function and affect viability delivery are identified in
subbasin evaluations
Increased stewardship — related to
opportunities for actions by a large
number of landowners
7.2.6 | Facilitate the development Increasing viability of Chinook salmon | Restoration in all

and implementation of
restoration programs and
projects to support
improvements in all
subbasins of Puget Sound

— by support for spatial structure

Increased confidence in recovery
from assurance that spatial structure
receives attention

subbasins derives from
hypothesis 5.
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Table 3. Research, monitor, evaluate and refine hypotheses, goals and strategies
(Regional Nearshore Chapter Table 7.3)

Strategy

Goals and objectives

Relation to hypotheses and

addressed subbasin evaluations
7.3.1 | Conduct studies and collect Increased confidence in Would test hypotheses 1, 2,
information to test hypotheses | recovery from evidence of and 8.
about nearshore and marine effectiveness, support for
ecosystem processes and to hypotheses, and/or assurance | Would provide for evaluation
evaluate the effects of of commitment to adaptation. of implemented actions
strategies and management
actions on nearshore and
marine ecosystems
7.3.2 | Designate and initiate studies | Increased confidence in Would test hypotheses 3, 4, 5,
of an intensively monitored recovery from evidence of and 6.
shoreline to focus and effectiveness, support for
organize efforts to test hypotheses, and/or assurance
hypotheses about effects of of commitment to adaptation.
shoreline ecosystems (and
shoreline restoration) on
salmon viability
7.3.3 | Use the intensively monitored | Increased confidence in Would test hypotheses 3, 4, 5,
Skagit Delta to organize recovery from evidence of and 6.
studies to test hypotheses effectiveness, support for
about effects of estuaries (and | hypotheses, and/or assurance
estuary restoration) on salmon | of commitment to adaptation.
viability
7.3.4 | Conduct studies to test Increased confidence in Would test various elements
hypotheses about the effects recovery from evidence of of hypothesis 7.
of stressors/threats on salmon | effectiveness, support for
individuals, life history types, hypotheses, and/or assurance
and populations of commitment to adaptation.
7.3.5 | Convene management Increased confidence in Would suggest revision of

conference to refine
hypotheses and adapt
strategies and actions

recovery from assurance that
strategies and actions will be
re -directed based on new
information

hypotheses and subbasin
evaluations.
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Table 4. Summary of strategies from the Regional Habitat Strategies Chapter

A. Protection of key habitats and freshwater and
saltwater processes from physical or biological
disruptions

Al. Improve existing protection programs and continue
implementation through local, state, tribal and federal
governments.

A2. Evaluate the effects of existing protection programs and
their contribution to salmon recovery.

A3. Coordinate protection actions at the subbasin or
appropriate scale to ensure levels of protection needed
for salmon recovery are met.

A4. Implement, evaluate and change strategies and actions
where necessary.

B. Creation of additional estuarine habitat and
processes in the major river deltas

B1. Add significant new estuarine habitat and restore
processes in and near estuarine deltas where salmon
populations first encounter tides and saltwater

B2. Conduct further technical assessments and/or build
public support where local communities are not ready
for restoration

B3. In highly urbanized deltas, target short-term
investments in actions that support ESU recovery by
providing migratory corridors. Determine long-term
restoration goal and subsequent strategies

B4. Preserve future opportunities in all major river deltas

B5. Use new scientific information to improve restoration
strategies in the deltas and adjacent shorelines

C. Restoration of marine shorelines (including
freshwater inputs) outside of major deltas where there is
a significant benefit for population/ ESU viability

C1. Improve our understanding of what are ‘enough’ places
and the ‘right’ places to restore outside of major deltas
in order to support ESU viability

C2. Restore habitats (where processes are intact) or key
processes where such restoration is linked to a likely
population response

D. Protection and restoration of fresh- and saltwater
quality

D1. Implement protection and restoration strategies in areas
prone to low dissolved oxygen levels

D2. Implement protection and restoration strategies in areas
prone to high temperatures

D3. Implement strategies that prevent toxic chemicals,
including those borne in stormwater, from entering
Puget Sound, and restore contaminated areas

E. Protection and restoration of freshwater quantity

E1l. Use Department of Ecology’s Instream Flow program
and other processes to protect and restore freshwater
quantity

F. Reduction of the risk and damage from catastrophic
events

F1. Prevent Oil Spills
F2. Prepare for Oil Spills
F3. Response to Oil Spills

F4. Determine expected results from existing efforts for
hazardous waste and nonhuman catastrophic event
response

G. Reduction of the risk and damage from non-
indigenous species and other alterations to food webs

Below is a list of issues that should be studied scientifically
over time to determine their impact on recovery. With that
information, appropriate management strategies can then be
developed and implemented. In the long-term we will need to
better understand ecological functions to integrate recovery
for the Puget Sound Chinook ESU and salmon recovery with
other Puget Sound ecosystem restoration efforts.

G1. Non-native species impact on habitats and food webs
used by salmon

G2. Hatchery fish inputs that impact salmon through
competition, predation and alterations in community
structures

G3. Relationship between key food web species and
salmon

G4. Fish and shellfish harvest effects on community
structures that affect salmon
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LOCAL AND REGIONAL NEARSHORE STRATEGIES COMPARISON

The following compilations were prepared by three lead entity coordinators in the Puget Sound
Region (San Juan, West Sound, WRIA 9). During this collaborative effort, the three lead entity
coordinators worked tirelessly with their colleagues and on their own to prepare these analyses
and the matrices found in the appendices. This is a major step in furthering regional salmon
recovery in the nearshore for Puget Sound and their work is invaluable in the scope of salmon
recovery. The reader is directed to the full project analysis tables (Appendix C), for background
on the narrative analysis and subsequent summary tables (Appendices A and B). For
organizational purposes, the Puget Sound was split into three areas for the analysis; North
Sound, Central Sound, and South Puget Sound and Hood Canal. WRIA 17 is included in both
the North Sound and South Sound sections. Please reference Washington Department of
Ecology’s web page for geographic locations of each of the following WRIAs.

North Puget Sound Analysis: WRIAs 1-4, 6, and 17-19

WRIA 1 - P2ootesacte

General Overview

Listed species in the Nooksack include North/Middle Fork and South Fork Chinook which
together make up one of the five genetic diversity units in Puget Sound. Both are considered
essential to regional scale recovery. Bull trout are also listed as threatened. The Nooksack is
also home to local populations of threatened bull trout, coho, fall chum and odd-year pink
salmon, summer and winter steelhead, coastal cutthroat and Dolly Varden.

Overall, the Nooksack is concentrating their salmon recovery efforts on addressing productivity
and abundance of Nooksack early Chinook. They acknowledge the perceived importance of
nearshore actions for salmon recovery but it is not their focus at this time based on their
assessment of the most important limiting factors. The email letter from Alan Chapman, ESA
Coordinator, outlining their approach and concerns is provided:

The WRIA 1 Recovery Board has evaluated the limiting factors constraining the
productivity and abundance of Nooksack early Chinook and has placed the highest
priority on restoring the conditions that would produce adequate numbers of fingerlings
out of the river in May or June. We are not unaware of the impact of the nearshore or
off shore estuarine/marine habitat on the productivity and abundance of Chinook
migrants, we have just not seen the evidence that would warrant a priority greater than
that given to the production of fingerlings. | have been active in the Whatcom Marine
Resource Committee and we have been working on identification of shoreline
restoration and protection actions through the Shoreline Master Plan and Critical Areas
Ordinance revisions in the County and City of Bellingham. The general approach of the
recovery plan has been to pay attention to the activities in the nearshore areas and
ensure that they do not impair current functions. We are promoting current studies and
fish distribution studies to determine where and how long Chinook are present in
different areas of the surrounding estuarine areas to determine whether the current
approach should be modified.

The ultimate goal for salmon recovery in WRIA 1 is to recover self-sustaining salmonid runs to
harvestable levels through the restoration of healthy rivers and natural stream and
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estuary/nearshore marine processes, careful use of hatcheries, and responsible harvest. In the
near-term (10-year time frame), Nooksack’s objectives are to:

e Focus and prioritize salmon recovery efforts to maximize benefit to the two Nooksack
early Chinook populations;

e Address late-timed Chinook through adaptive management, focusing in the near-term on
identifying hatchery- versus naturally-produced population components;

o Facilitate recovery of WRIA 1 bull trout by implementing actions with mutual benefit to
both early Chinook and bull trout and by removing fish passage barriers in presumed
bull trout spawning and rearing habitats in the upper Nooksack River watershed; and

e Address other salmonid populations by (a) protecting and restoring WRIA 1 salmonid
habitats and habitat-forming processes through regulatory and incentive-based programs;
and (b) encouraging and supporting voluntary actions that benefit other WRIA 1 salmonid
populations without diverting attention from early Chinook recovery.

The WRIA 1 Salmonid Recovery Plan identifies these proposed actions for estuarine and
nearshore marine areas:

o Assessment of Nooksack Chinook distribution in and use of nearshore, including study of
circulation in Bellingham Bay that would affect juvenile Chinook distribution and
migratory pathways.

¢ Restoration of floodplain connectivity upstream of the Nooksack delta

e Restoration of connectivity (upstream and downstream) and estuarine habitat quantity
and quality on the Lummi delta.

¢ Restoration of non-natal estuary habitat (Squalicum Creek, Whatcom Creek) and
other pocket estuary habitat (Post Point lagoon) in Bellingham Bay.

e Improvement of connectivity along urbanized shoreline habitat benches constructed in
association with redevelopment of inner Bellingham Bay

e Protection of existing function through Shoreline Master Program updates for Whatcom
County and cities of Bellingham and Blaine.

Number of Nearshore Projects Identified

There are 7 nearshore projects defined in Nooksack’s 3-year plan. These are a combination of
acquisition and restoration projects designed to protect over 700 acres of estuary and nearshore
habitat and restoration of more than 165 acres of estuary and nearshore habitat and 6-8 miles
of tidal slough restoration. Additional work includes projects to address instream flow
processes. Their habitat monitoring work is intended to evaluate effectiveness of voluntary and
regulatory programs and to quantify linkages among watershed processes, land use, habitat
and population response. WRIA 1 is also actively participating in a technical advisory capacity
in the Critical Areas Ordinance (CAQO) and Shoreline Master Plan (SMP) updates throughout the
watershed.

Nooksack’s nearshore projects concentrate on obtaining additional information regarding
salmonid usage of the Bellingham Bay and adjacent areas as well as modeling current patterns
to predict juvenile salmonid distribution.

Gap Analysis

As has been noted, Nooksack has prioritized their efforts in other areas rather than on
nearshore projects in their watershed thus gaps do exist between their plan and the regional
chapters. No projects specifically highlight regional or cross watershed collaboration however,
their plan does support participating in regional and state salmon recovery forums. Section 7.2
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from the Regional Nearshore Chapter is underrepresented in their work plan in regards to
projects to analyze or improve nearshore processes such as sediment quality and delivery,
marine riparian functions, eel grass beds, etc. Additionally, some of the studies recommended in
section 7.3 of the Regional Nearshore Chapter are not covered by watershed work plan. These
include initiating studies of an intensively monitored shoreline, studying the effects of stressors
or threats on salmon, or conducting studies to test hypotheses about effects of estuaries on
salmon viability. Many of these studies are likely to be more effectively conducted on a regional
basis. There are no specific plans to convene a management conference to refine hypotheses
and adapt strategies and actions, although the work plan does acknowledge the importance of
implementing an adaptive management program.

The WRIA 1 three-year work plan also does not address well some of the strategies listed in the
Regional Habitat Strategies Chapter. The work plan does not list programs or actions to
protect and restore water quality, or to reduce the risk and damage from catastrophic events or
invasive species and food-web alterations.

WRIA 2 - Sam Juan

General Overview

Sockeye and coho salmon, Kokanee, steelhead, rainbow and coastal cutthroat trout and native
char along with Chinook have been documented in the county’s marine waters. A small number
of coho salmon have been reported spawning in Cascade Creek and possibly other streams on
Orcas Island. San Juan Valley Creek on San Juan Island and Cascade Creek on Orcas Island
support introduced runs of chum.

The major contribution San Juan County offers Puget Sound salmon recovery efforts is high-
guality nearshore habitat critical to salmon and their prey as all 22 populations of Puget Sound
Chinook salmon use this area for feeding on their outward and inward migrations.

The key 10-year goal of WRIA 2 is to identify critical habitats and ecosystem interactions in
order to develop protection and restoration actions that will be most effective in moving
populations of Puget Sound Chinook towards recovery. In San Juan County protection of high
guality nearshore marine habitat is the top salmon recovery goal. The current prioritized action
strategy to meet the protection goal is:

o Assessment Projects — fulfilling critical data gaps via conservation research
assessments which will enhance and support protection and identify needs and
opportunities for restoration;

e Protection Projects — includes data sharing, stewardship, acquisition and easements,
incentives and education;

¢ Restoration Projects — to be based on habitat condition assessments.

It is assumed that outreach and education are included in each of the categories.

The primary placement of assessment strategies is a starting point to enhance protection and
identify needs and opportunities for restoration. Assessments ranked first for WRIA2 because -
at least for the next several years - better information will significantly enhance the use of
existing voluntary and regulatory tools for nearshore habitat protection and restoration.

Consistency between Local and Regional Strategies of the Puget Sound Salmon Recovery Plan 15



Number of Nearshore Projects Identified

Overall, San Juan has a comprehensive list of nearshore projects in their 3-year plan as nearly
all of the projects in watershed work plan address nearshore. WRIA 2 is predominantly focused
on nearshore activities, as they do not have significant salmonid spawning populations
occurring in their watershed. The WRIA 2 salmon work plan is intended to support nearshore
habitats and food webs for all 22 Puget Sound populations and other salmonids.

WRIA 2 has a mix of 19 acquisition/easement and restoration projects designed to protect and
restore estuarine and nearshore habitats. These have been further defined in the current 2007
3-year work plan. The projects restore 22 acres and over 4.75 miles of estuary and nearshore
habitat. (The original analysis was completed on the previous 2006 work plan.) Additional work
is focused on removal of derelict nets and gear, removal of creosote logs and invasive species
control.

Assessment projects are in the WRIA 2 plan to identify the relationships between nearshore
habitat functions and fish distribution based on life histories and genetic stock identification. A
significant project for San Juan is the “Big Picture Project” which the San Juan County Lead
Entity worked with other watersheds to pursue funding as a North Sound project. Even after an
extensive funding search there was no apparent support for a North Sound project so the
project has since been scaled back to the scope and funding opportunities at each local
watershed. The project(s) results are intended to increase understanding of benefits to fish and
nearshore habitats utilized and the results will provide data to create a framewaork for prioritizing
nearshore protection and restoration actions.

Additional assessments in the San Juan plan include analysis and synthesis of data gaps.
Sixteen major areas have been identified where significant data gaps exist that hinder the
progress of salmon recovery. Analysis and synthesis of the best available science for issues
such as permitting reverse osmaosis systems, affects of mari-culture net pens in marine waters,
identification of areas at risk from oil spills and response plans, and habitat issues around
proposed tidal power turbines are currently lacking. These are high priority summaries that will
be used to develop guidance and policies when projects such as these are proposed as well as
additional information to prioritize protection and restoration activities.

WRIA 2 is also actively participating in a technical advisory capacity in code updates and in
evaluating existing voluntary, regulatory and incentive programs via the San Juan Eco-system
Based Initiative project. San Juan is also participating in the Marine Stewardship Planning for
the entire county with the Marine Resources Committee, which includes developing a
monitoring plan.

Gap Analysis

The WRIA 2 plan meshes very well with the regional chapters. Only a few gaps exist in relation
to section 7.3 of the Regional Nearshore Chapter. This includes initiating studies of an
intensively monitored shoreline and conducting studies to test hypotheses about effects of
estuaries on salmon viability. Many of these studies are likely to be more effectively conducted
on a regional basis. There are no specific plans to convene a management conference to refine
hypotheses and adapt strategies and actions, although watershed work plan does note the need
for adaptive management, especially as results of assessment projects become available.

There was one additional action from the Regional Habitat Strategies Chapter that was not
identified in San Juan’s plan in regards to water temperature issues.
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WRIA 3 and 4 - Skagil

General Overview

The Skagit is the only river system in Washington, which supports all five species of salmon:
Chinook, chum, coho, pink and sockeye. It is home to six of the region’s 22 populations of
threatened Chinook salmon and the largest population of listed bull trout. It contains the largest
pink salmon stock in Washington as well as steelhead.

The fundamental objectives of the Skagit Work Plan are to:

e Improve the abundance of those species that are listed under the ESA. This will be
achieved by protecting and restoring those areas most important to the survival of these
fish during critical periods in their life-history, including migration and foraging habitat in
the middle and lower Skagit, and brackish water habitat important to growth and
smoltification (i.e., physiological transition from freshwater to saltwater) provided in the
Skagit Delta, Skagit Bay, Swinomish Channel, and pocket estuaries;

e Improve the strongest populations of Chinook salmon to sustainable and harvestable
numbers;

e Sustain and improve life history variability and genetic diversity of Chinook salmon
throughout the watershed. Protecting and restoring rearing habitat in the streams and
rivers of the upper watershed areas will improve the abundance of stream-type fish.
Restoring a broad range of historically important habitats will improve the life history
diversity of Chinook salmon life by providing a wider variety of habitats to these species.
Improving habitat diversity is the most important step towards improving life history
diversity;

o Develop and implement a set of rapid recovery actions that reduce the extinction risk of
the weakest populations in the watershed,;

¢ Build organizational capacity among project sponsoring organizations;

e Develop broad-based partnerships and community support for salmon recovery through
public outreach and education;

¢ Improve the watershed's capacity to fund and complete large-scale protection and
restoration projects by fostering long-term partnerships among agencies, tribes,
conservation groups, and other local stakeholders;

e Support a strong research and monitoring program that will guide the recovery process
in the future; and

¢ Implement an adaptive management process that will continually refine and redirect
recovery actions.

Consistency with the Regional Chapters
The Skagit plan overall is in line with the regional chapters. There are 12 nearshore/estuary
projects defined in Skagit's 3-year plan. The restoration projects restore over 630 acres of
estuarine and nearshore habitat. Additionally, there are 2 additional projects that are not in the
current 3-year plan but are being considered for near term inclusion. Projects planned in the
nearshore are intended to restore and retain pocket estuary habitats, and to restore and
preserve the natural geological beach processes that create and maintain nearshore forage fish
habitats. The proposed nearshore projects are intended to address ecological processes key to
nearshore habitats including:

e Restore connectivity among nearshore areas and marsh habitats

e Address water quality and ditching in the headwater wetlands
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e Restore inter tidal pocket estuary habitat by removing fill and creating new outlet
channels
e Protect and restore sediment source beaches

Projects planned in the estuary and freshwater tidal areas are aimed at restoring access to
isolated habitats, re-establishing migration pathways among existing habitats, and restoring the
hydrological and ecological processes that form and maintain these habitat areas. Specific
estuary and tidal wetland project objectives include:
¢ Removing hydraulic controls that limit the development of channel networks and native
vegetation
e Improving habitat connectivity and capacity (e.g., restoring the connectivity between the
Swinomish Channel and the North Fork of the Skagit River)
o Restoring riverine tidal wetland habitats for juvenile rearing
Expanding estuarine emergent marsh rearing habitat

Skagit has also included local (Skagit) and regional research studies (Whidbey Basin and North
Puget Sound) in their current work plan. This research is intended to improve understanding of
the relationship between climate, food resources, habitat conditions and constraints, and
migratory behavior on the survival of juvenile salmonids. They are also reviewing permits and
supporting regulatory protection programs and enforcement. Skagit will also conduct an “audit”
in the next few years to evaluate the efficacy of regulations, with the intent to create a report
card. Skagit will then use this data to frame future work planning. This work is not captured in
the current 3-year work plan as it is expected to occur beyond the next 3-year timeframe.

Gap Analysis

In general, the Skagit plan has good overlap with the Regional Nearshore Chapter
recommendations; however a few gaps were noted. The Skagit plan is currently lacking in any
nearshore acquisition projects. There are no plans to convene a management conference to
refine hypotheses and adapt strategies and actions and initiating studies of an intensively
monitored shoreline are not in watershed work plan. This study could more effectively be
conducted on a regional basis.

Additionally some gaps exist with the strategies and actions of the Regional Habitat Strategies
Chapter. The work plan does not specifically address possible interactions between hatchery vs.
wild fish and does not list actions to protect and restore water quantity or quality including issues
regarding toxics and preventing or preparing for catastrophic events such as oil spills.

Included are comments from a conversation with Shirley Solomon, Skagit Watershed Council,
regarding the summary results:

e Skagit is interested in joining with other groups regarding nearshore issues and working
at the subbasin level, especially in areas that have natural affiliation.

e The Skagit Watershed Council has begun the basics of how to ramp up for recovery plan
implementation but due to limited funding and resources is unable to address many of
the gaps identified. For example, issues related to climate change are important but the
Council is “not going there for now.”

o Does not believe dissolved oxygen levels are generally an issue in the Skagit area and
is not aware of any oil spill response work occurring locally, but again not likely to be
areas the Council plans to focus on at least for the near term.
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e Additionally, Skagit is focused on H-Integration but appreciative of the need to address
other issues such as stormwater, etc. However, a more pressing local need is to address
agricultural run off.

WRIA 6 - Bland

General Overview

Only coho salmon are known to spawn in streams on South Whidbey Island. Juvenile Chinook
from Skagit, Stillaguamish, Snohomish, Hood Canal, Lake Washington, Green, Puyallup, White
and Nisqually river likely use Island County nearshore-marine habitats with regularity prior to
moving off-shore to deeper waters. Skagit, Stillaguamish and Snohomish populations are
probably the most abundant among these. Many adults returning to Puget Sound rivers are
known to hold off the southern tip of Whidbey prior to entering their home rivers. Bull Trout use
Island County nearshore as marine foraging areas. Chum and pink salmon are also known to
occur on Whidbey, and coastal cutthroat are present in streams on Whidbey and Camano
Islands.

Learning more about salmon use of WRIA 6 habitats, setting measurable goals, establishing a
robust protection strategy, and working with the community to find solutions that work for fish
and people are the key 10-year goals of the WRIA 6 Salmon Recovery Plan. WRIA 6 provides
critical rearing and migratory function to all twenty-two Chinook populations in Puget Sound and
early science suggests the ten Whidbey Basin populations use WRIA 6 marine shorelines
extensively, particularly during early life stages when they are most vulnerable. WRIA 6
habitats support the abundance, productivity, spatial structure and diversity of the Puget Sound
Chinook evolutionarily significant unit. Initial habitat and marine process analysis suggests that
portions of WRIA 6 still provide a high degree of function. These areas are top priority for
stewardship and voluntary protection actions, and already receive protection thru various
regulatory programs. While protection is the primary early focus, it is also understood that some
restoration will also likely be necessary to reach recovery targets.

WRIA 6 Action Priorities:
1 - Marine Fish Distribution and Protection
2 - Restoration and Habitat Assessments
WRIA 6 Habitat Priorities:
1 - Mudflats, marshes, pocket estuaries
2 - Sand/gravel beaches, sandflats, instream/riparian
3 - Cobble beaches, rocky shore, uplands
WRIA Process Priorities:
1 - Shoreline Sediment Transport, Tidal Exchange, Hydrology
2 - Nutrient Cycles, Food Web, Animal/Plant Communities
3 - Upland / Coastal Stream Processes

Overall, Island has a comprehensive list of nearshore projects in their 3-year plan as nearly all
of the projects in watershed work plan address nearshore. WRIA 6 is predominantly focused on
nearshore activities, as they do not have significant salmonid spawning populations occurring in
their watershed. The WRIA 6 salmon recovery plan is intended to support nearshore habitats
and food webs for all Puget Sound populations and other salmonids. WRIA 6 has 11
acquisition/easement and restoration projects designed to protect over 7000 acres of nearshore
habitat and restoration of 200 acres of marsh and 1,000 feet of sand and gravel beaches.

Consistency between Local and Regional Strategies of the Puget Sound Salmon Recovery Plan 19



Additional work is focused on removal of derelict nets and gear, removal of creosote logs and
invasive species control. Projects for protection and restoration of upland hydrology, stream
flows and riparian habitats have also been identified in the work plan.

Assessment projects are in watershed work plan to identify the relationships between nearshore
habitat functions and fish distribution based on life histories and trophic interactions.

Hydrologic modeling of the Whidbey Basin is also identified in watershed work plan. These
assessments are intended to increase understanding of benefits to fish and dynamics of
individual sites and the results will be used to reevaluate priorities. WRIA 6 is also actively
participating in a technical advisory capacity in code updates, development of a monitoring
program for habitat projects and to provide early assessment of oil spill response needs.

Gap Analysis

The WRIA 6 plan meshes very well with the regional chapters. Only a few gaps are noted
primarily in relation to section 7.3 of the Regional Nearshore Chapter. This includes initiating
studies of an intensively monitored shoreline, conducting studies to test hypotheses about
effects of estuaries on salmon viability. Many of these studies are likely to be more effectively
conducted on a regional basis. There are no specific plans to convene a management
conference to refine hypotheses and adapt strategies and actions, although watershed work
plan does mention the need for adaptive management, especially as results of assessment
projects become available.

There were also a few actions from the Regional Habitat Strategies Chapter that were not
identified in Island’s plan in regards to water quality issues regarding toxics, water temperature,
low dissolved oxygen levels, and determining expected results from hazardous waste and
nonhuman catastrophic event response.

Based on comments provided by Kim Bredensteiner, Island Lead Entity Coordinator, upon
review of the initial summary results, the Island summary matrix was modified to note that the
following two areas are applicable to WRIA 6 but are not currently on their 3-year work plan.
The specific comments by Kim are provided:

There are two items under the Regional Habitat Strategies Chapter where | think that
the goal is actually relevant to WRIA 6

B.1 - New habitat near estuarine deltas. The east side of Camano is adjacent to both
the S. Skagit and the Stilly deltas. So far there aren't any completed projects under this
item, but there have been some proposed/funded in the past. | would expect that there
will be projects on future 3-yr plans that will address this again.

D.1 - Strategies in areas prone to low DO. While the matrix does not reflect water
quality efforts in Penn Cove and Holmes Harbor, both of these areas have been noted
to have slow circulation and low DO. Having this on the list actually makes me think
that we might want to put the Holmes Harbor Shellfish district on the list in the future - if
only in the 'other species’ section...
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WRIA 17, 18 and 19 - 720ttt ﬂé/_mf»io Peninsnlo

General Overview

The Elwha and Dungeness watersheds (WRIA 18) support one of the most diverse groupings of
salmon populations in the state. The Elwha and Dungeness River are home to over 88 unique
populations of salmon stocks including threatened summer/fall Elwha Chinook, threatened
spring/summer Dungeness Chinook, threatened Hood Canal/Strait of Juan de Fuca summer
chum, threatened bull trout, and populations of coho, chum, pink, summer and winter steelhead,
rainbow trout and sea-run and resident cutthroat. Prior to construction of the Elwha Dam, the
Elwha River also supported a population of sockeye salmon.®

The North Olympic Peninsula Lead Entity’s (NOPLE) goal is to achieve genetically diverse, self-
sustaining, salmon populations that support healthy ecosystems as well as ceremonial,
subsistence, recreational, and commercial fisheries. To that end, besides the ESA species,
NOPLE priority stocks include those that are considered critical, uniquely vulnerable, or are of
particular ecological and/or economic importance. Chinook, chum, coho, and steelhead are all
considered priority stocks.

The overall goal for Dungeness recovery is to return salmon to harvestable numbers while
protecting water quality and quantity and preventing loss of life and property from flooding.
Dungeness 10-year objectives:

o Protect the best remaining habitat through conservation easement, regulatory action,
and education/stewardship, and restore (rehabilitate) priority-degraded habitat by
implementing the Dungeness River Management Team (DRMT) habitat restoration
strategy.

¢ Increase data collection and analysis to provide a rebuilding exploitation rate (there is
not a directed fishery on Dungeness Chinook).

¢ Continue rebuilding the local Dungeness Chinook broodstock through the WDFW
Dungeness/Hurd Creek hatchery facilities.

The goal of the salmon recovery strategy for the Elwha River is best captured in the language of
the Elwha River Ecosystem Fisheries Restoration Act (EREFRA): “full restoration of the Elwha
River ecosystem and native anadromous fisheries...”.
Elwha 10-year objectives:
e Provide salmonid access throughout the historic range in the Elwha River watershed
through removal of the Elwha and Glines Canyon dams.
o Develop an integrated nearshore recovery strategy for the north Olympic Peninsula
e Continue to restore (rehabilitate) degraded habitat in the Elwha-Morse area, and protect
the best remaining habitat through conservation easement, regulatory action, and
education/stewardship.
e Establish minimum instream flow requirements for salmon in the Elwha River.

® Unlike WRIA 17 and WRIA 18, WRIA 19 has no chapter within the Puget Sound Salmon Recovery Plan. The North Olympic
Peninsula Lead Entity (NOPLE) is concerned that effective integration with other North Olympic Peninsula plans and processes can
not occur without first filling this information gap. Absent such a plan, the Lyre-Hoko WRIA 19 Watershed, and its associated
nearshore, is vulnerable to damage and may be severely limited in its ability to gain funding needed for restoration and protection
work. This plan will become part of the Elwha-Dungeness North Olympic Peninsula’s chapter of NOAA’s Regional Salmon Recovery
Plan.

Additionally, due to capacity limitations and the way in which the lead entity operated historically, North Olympic has not merged
their separate lists for Dungeness, Elwha, nearshore and Morse. All three plans for WRIA 17, 18 and 19 are included in this
nearshore analysis along with the separate nearshore work plan.
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e Implement monitoring and adaptive management strategy necessary to ensure recovery.
¢ Implement the hatchery program identified in the Elwha Fisheries Restoration Plan.

Restoration priorities follow a “bottoms-up’ philosophy, beginning at the estuary/river mouth and
moving upriver. All nearshore projects are prioritized as Tier 1 projects.

Overall, North Olympic has a comprehensive list of nearshore projects in their 3-year plan.
There are 18 nearshore/estuary capital projects identified in the North Olympic 3 year plans.
These are a combination of acquisition and restoration projects designed to protect over 5,475
acres and over 1.5 miles of estuary and nearshore habitat and restoration of over 620 acres of
estuary and nearshore habitat. Additional work is focused on restoring tidal flow functions and
removal of derelict pontoons, removal of creosote logs and invasive species control.

Assessment projects address water quality and nutrient analysis, forage fish surveys, fish
surveys to determine fish use, distribution, life histories and genetic stock ID, and invasive
species such as increasing ulva presence and knotweed issues.

Watershed work plans have also identified monitoring of increased compliance with ordinances
and regulatory activities, participation in updates to SMP, updates to stormwater management
program and creation of stable funding for incentive programs.

Gap Analysis

In general, the North Olympic plans mesh well with the regional chapters. Only a few gaps exist
based on the Regional Nearshore Chapter recommendations. This includes regional
collaboration to prevent catastrophic events and conducting studies to test hypotheses about
effects of estuaries on salmon viability. These studies may be more effectively conducted on a
regional basis. There are no specific plans to convene a management conference to refine
hypotheses and adapt strategies and actions, although the watershed work plans mention the
need for adaptive management, especially as results of assessment projects become available.

Additionally some gaps exist for the Regional Habitat Strategies Chapter strategies and actions.
The work plans do not specifically address possible interactions between hatchery vs. wild fish,

addressing water quality issues regarding water temperature, low dissolved oxygen levels, and

preventing or preparing for catastrophic events such as oil spills.

North Puget Sound Summary

The five North Sound watersheds have identified 67 projects to protect and restore 14,812
acres and 13.5 miles of estuarine and nearshore habitat. In general, all five North Sound areas
are attempting to address nearshore projects in their work plans. As is typically the case, some
watersheds are further along in this process than others.

It is appropriate to note and discuss briefly some of the gaps that appeared in multiple plans.
None of the watershed work plans in any of the North Sound watersheds addressed the actions
listed below from the Regional Habitat Strategies Chapter and the Regional Nearshore Chapter.
A few ideas for each are noted but this should warrant more analysis and discussion in the
future.
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7.2.6 - Facilitate the development and implementation of restoration programs and projects to
support improvements in all subbasins of Puget Sound
There are likely multiple reasons why none of the watershed work plans address this action:

o All watersheds suffer from capacity issues and they are unlikely to take on any additional
work outside of their current overextended roles.

e |tis complex and challenging to coordinate with and reach consensus across the
multiple organizations each area must deal with just at the local watershed level. Thus
working across subbasins becomes exponentially more complex.

e A significant contributing factor may also be that the North Sound is too geographically
dispersed to facilitate regular communications and meetings at the subbasin level.

e There are little to no incentives available that would support increasing local watershed
staff workloads and complexity. The North Sound watersheds made an attempt to
coordinate a fish utilization project since all watersheds have similar data gaps and there
would be increased efficiency and broader knowledge gained from doing the same
project in the same manner and timeframe. However, no cross-watershed funding could
be found to support the project and no one had additional capacity to continue pursuing
more time consuming options.

7.3.2 - Designate and initiate studies of an intensively monitored shoreline to focus and organize
efforts to test hypotheses about effects of shoreline ecosystems (and shoreline restoration) on
salmon viability

This action begs to be accomplished at a regional level and/or supported via a single funding
source to insure consistency of the monitoring actions and selection of appropriate
representative sites.

7.3.5 - Convene management conference to refine hypotheses and adapt strategies and actions
This action is likely being accomplished via various mechanisms in each watershed; it is just not
specifically called out in the local work plans at this time.

D.2 - Implement protection and restoration strategies in areas prone to high temperatures.
None of the watersheds specifically addressed high temperature issues although a number of
them do have climate change issues in their work plans.

And these actions were addressed in only one of the North Sound watershed plans:

7.3.4 — Conduct studies to test hypotheses about the effects of stressors/threats on salmon
individuals, life history types, and populations

Some watersheds are attempting to address research and data gaps but it is challenging to
make the trade offs necessary at the local level to allocate scarce funding to answer this and
many of the other research actions. A regional approach to research actions may ultimately be
a more successful approach to accomplish fulfilling the data gaps that exist in understanding
salmonid use of estuaries and nearshore habitats.

A.3 - Coordinate protection actions at the sub-basin or appropriate scale to ensure levels of
protection needed for salmon recovery are met.
Same or similar issues as for 7.2.6 above.

G.4 - Fish and shellfish harvest effects on community structures that affect salmon.

It could be that the limited research that has been done on this issue may be so slim and not
widely known or publicized. Thus, this action is not even on “the radar” of most recovery
groups.
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In regards to some of the gaps that were noted in multiple plans, an overarching question arises
regarding what are appropriate projects and actions to expect the local watersheds to perform
and what actions would be more appropriate, efficient, etc. for a centralized source or region to
perform. The “Big Picture Project” (fish utilization project) is one example of a data gap that
may lend itself to a broader approach. It is also interesting to note that there were three
watersheds (Skagit, Nooksack, Island) that have hydraulic/hydrologic modeling projects on their
3-year work plans. These could be projects that would also make sense to leverage across
watersheds. More discussion amongst and across the watersheds should be facilitated about
the issue of addressing research and data gaps.

Central Puget Sound Analysis: WRIAs 5, and 7-9

WRIA 5 - SHilloguarish

General Overview and Consistency with the Regional Chapters

The Stillaguamish Watershed Chinook Salmon Recovery Plan generally meshes well with the
regional chapters. Overall, the watershed recovery plan largely focuses on upstream activities
with a smaller portion devoted to nearshore actions. However, most of the strategies identified
in the regional chapters are addressed in the Stillaguamish plan.

The Stillaguamish’s 22 miles of marine shoreline is small compared both to its 700 square miles
of drainage area and to the shoreline of many other Puget Sound watersheds. The authors of
the watershed recovery plan appear to remain somewhat unconvinced of the importance of
nearshore habitats to salmon survival. These habitats have been highly degraded. For
example, at the time of European settlement there were approximately 4,439 acres of salt
marsh habitat connected to the Stillaguamish Watershed. Two-thirds of this area was gone by
1886, and by 1968, only 15% of the original salt marsh remained. The Stillaguamish Technical
Advisory Group recommends a target of 80% of historic estuarine and nearshore habitat with
properly functioning conditions. Achieving this goal would require restoration of approximately
2,020 acres of estuarine area.

Number of Nearshore Projects Identified
The Stillaguamish Implementation Review Committee produced both the watershed recovery
plan discussed above, and a 3-year work plan. While the watershed recovery plan offers a
comprehensive discussion of recommended approaches for salmon restoration in the
Stillaguamish watershed, as well as priorities for the nearshore, the work plan offers more
complete details of specific planned actions. Specifically, the 3-year work plan identifies:

e 22 habitat capital projects which directly address priority areas relevant to the nearshore

e 15 habitat capital projects which do not directly address priority areas relevant to the

nearshore
e 7 non-capital nearshore projects

Priority Areas Identified

The priority restoration areas for the watershed as a whole are key reaches where Chinook
salmon are currently productive, including spawning grounds, migration corridors and rearing
areas. Prioritized nearshore restoration project sites include:
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Fresh-salt water transition zones, migratory corridors, refuge and forage areas
Areas adjacent to areas subject to frequent tidal or seasonal flooding
Shoreline areas bordering Chinook salmon migration routes
Areas with evidence of historic blind tidal channel or salt marsh habitat
Areas amenable to sustainable project development, including:
o large parcels
0 parcels with less development and utility infrastructure
o0 transportation or flood control structures
0 parcels with marginal economic use that may improve through habitat restoration

Types or Prioritization of Actions Identified

The watershed recovery plan’s nearshore recommendations are generally focused on habitat
restoration, particularly habitat enhancement, restoring hydrologic processes and improving
water quality, and preserving habitats. Suggested habitat enhancement areas include blind tidal
channels, salt marshes, and pocket estuaries, with activities including removal of bulkheads,
enhancement of native vegetation, construction of log jams, and removal of noxious weeds from
estuaries. The recommended hydrologic and water quality activities including removing levees,
dikes and revetments where appropriate, creating dike setbacks, retrofitting tide gates, and
reducing pollutant loads into the estuary. Finally, the watershed recovery plan recommends
protecting functioning estuary, pocket estuary, and marine shoreline habitats, and purchasing
easements on estuary and marine shoreline property.

The Stillaguamish Implementation Review Committee approved three actions in the Watershed
recovery plan, prioritized as follows:
e Restoring 115 acres of salt marsh estuarine habitat including 18 acres of blind tidal
channel habitat at Leque Island
e Restoring 80 acres of salt marsh estuarine habitat at The Nature Conservancy property
o Placement of 10 engineered log jams on the mud/sand flats to create salt marsh habitat

Regional Priority Projects and Multi-WRIA Projects
The Stillaguamish Salmon Recovery Plan recommends coordination with WRIAs 5, 6 (Island)
and 7 (Snohomish) to promote and support nearshore and pocket estuary protection and
restoration actions throughout Whidbey Basin and especially in Port Susan and Skagit Bay.’
This coordination could include the following actions on the part of the Technical Advisory
Group and the Stillaguamish Implementation Review Committee:
¢ Review the Port Susan and Skagit Bay nearshore elements of the WRIA 6 and WRIA 7
salmon conservation plans
o Explore opportunities to support protection and restoration nearshore projects in WRIAs
5 6and7
e Support studies that improve scientific knowledge of the Whidbey Basin nearshore
habitat conditions and how they influence the recovery of natal and non-natal salmonid
populations
e Support public education, outreach, and technical assistance that address the need for
Port Susan and Skagit Bay nearshore habitat protection and restoration.

" WRIAs 5, 6 and 7 will additionally be convening to discuss interrelated watershed and nearshore issues in the three watersheds,
under a grant from the EPA and Washington Department of Ecology received following the development of these plans.
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Gap Analysis

In general, there is good overlap between the actions recommended in the Stillaguamish
Salmon Recovery Plan and in the Regional Habitat Strategies Chapter. Some of the studies
recommended in section 7.3 of the Regional Nearshore Chapter are not covered by the
watershed recovery plan. These include discussing the potential for collaboration between
regional organizations/communities to prevent catastrophic events or protect nearshore habitat
features from catastrophic events, such as oil spills; convening a management conference to
refine hypotheses and adapt strategies and actions; or conducting studies in the heavily
monitored Skagit Delta.

The watershed recovery plan does note that salmonids originating from other watersheds use
the Stillaguamish nearshore for juvenile rearing and adult feeding and migration, and that
juvenile salmonids are distributed widely throughout the Puget Sound basin nearshore after they
leave their natal watersheds. While not specifically stated, the regional activities discussed
above will likely offer opportunities for the Stillaguamish to cooperate with neighboring
watersheds to address the connections between salmon habitats in neighboring basins.

WRIA 7 - Ssobromish

General Overview of Consistency with Regional Chapters

The Snohomish River Salmon Conservation Plan is generally consistent with the regional
chapters. The watershed recovery plan identifies twelve subbasin strategy groups, of which two
are the nearshore and estuaries; many of the proposed estuary actions would impact the
nearshore. The Snohomish River basin nearshore is a small part of the total basin area of
1,856 square miles; however the nearshore environment is given significant emphasis in the
watershed recovery plan. While all of the strategies identified under the Regional Habitat
Strategies Chapter are covered in the watershed recovery plan, gaps in coverage of the
Regional Nearshore Chapter particularly include strategies to conduct scientific studies.

Number of Nearshore Projects ldentified
The Snohomish Basin Salmon Recovery Forum produced both the Salmon Conservation Plan
discussed above, and a 3-year work plan.

The 3-year work plan identifies:
o 14 nearshore capital projects
e 3 non-capital projects
e 7 cross-WRIA or Whidbey Basin capital projects

The Salmon Conservation Plan is more comprehensive, recommending:
e 16 potential nearshore restoration projects
e 17 potential nearshore non-capital projects
e 11 estuary projects with impacts on the nearshore, such as restoration of tidal marshes
and areas with high saltwater-freshwater exchange

Priority Areas Identified
In general, the watershed recovery plan prioritizes nearshore activities in areas north of Everett,
as these areas are generally undeveloped or less developed, and are not constrained by the
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railroad. Specific areas include upper beach regions, which are important for forage fish
spawning, and functioning feeder bluffs, which nourish beaches. Restoration activities are also
prioritized in the lower estuary, such as Ebey Island and Smith Island, where the threat of future
habitat loss is highest.

Types or Prioritization of Actions ldentified
High priority nearshore restoration activities include:
e protecting undeveloped areas
e restoring shoreline conditions, e.g.,, by removing armoring or using bioengineering
approaches
e restoring sediment processes by removing barriers to sediment transport and increasing
connectivity between coastal bluffs and the marine environment
e planting native species to enhance riparian areas

Second-tier priority nearshore actions include:
e protecting and/or restoring water quality, with a particular focus on contaminated
sediments, septic systems, illicit discharges, and/or non-point source pollution
e controlling invasive species
e protecting connections between habitats

Protection activities could occur by means of acquisition or programmatic efforts.

Many of the high priority estuarine activities are similar to the recommended nearshore
activities. However, additional items include:
e protecting existing tidal mudflats, marshes, and other areas with high potential to be
restored to tidal function
e reconnecting off-channel habitats such as blind tidal channels, sloughs, and marshes
improving fish passage and tidal exchange
e enhancing instream structures

Regional Priority Projects and Multi-WRIA Projects
The 3-year work plan identifies seven cross-WRIA or Whidbey Basin capital projects or
programs, which include:
e Training workshops for engineers and contractors
e A sidescan bathymetric survey of marine shoreline from Mukilteo to Port Susan
e Implementation of a fish utilization study in northern Puget Sound
o Cooperation with WRIAs 5 and 8 to:
0 Map pocket estuaries
0 Implement the Mussel Watch program
o0 Implement the Nearshore and Estuary Sound Stewards program
o0 Remove 120 tons of creosote logs

In addition, there are regional discussions on establishing marine resource protection areas.®

8 WRIAs 5, 6 and 7 will additionally be convening to discuss interrelated watershed and nearshore issues in the three watersheds,
under a grant from the EPA and Washington Department of Ecology received following the development of these plans.
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Gap Analysis

In general, there is good overlap between the actions recommended in the watershed recovery
plan and the Regional Habitat Strategies Chapter. Some of the studies recommended in
section 7.3 of the Regional Nearshore Chapter are not covered by the watershed recovery plan.
These include studying the effects of shoreline ecosystems and shoreline restoration on salmon
viability, studying the effects of stressors or threats on salmon, or conducting studies in the
Skagit Delta. Many of these studies are likely to be more effectively conducted on a regional
basis. There are no plans to convene a management conference to refine hypotheses and
adapt strategies and actions; however this is likely because few relevant studies are being
conducted in the watershed.

While watershed recovery plan does not specifically consider the importance of any specific
nearshore region to fish in another region, engagement in regional efforts outlined above
suggests that the interlinkages between watersheds are well understood.

WRIA 8 - Lake Washinglon( Cedor ! Sommanish

General Overview of Consistency with Regional Chapters
The nearshore environment in WRIA 8 is heavily altered and developed. Therefore, WRIA 8's
nearshore efforts focus on restoring lost habitat functions and protecting what is remaining.

The current version of the WRIA 8 3-year work plan identifies only four capital projects and six
programmatic actions in the nearshore. However, these align well with the Regional Habitat
Strategies and Regional Nearshore chapters: like these two chapters, WRIA 8’s capital projects
focus on restoration actions to increase functioning of marine shorelines in migratory corridors
and conducting a feasibility study to identify ways to restore sediment transport to the beaches.
The programmatic actions emphasize improving and supporting voluntary and regulatory
approaches to protecting and restoring habitat, which align well with Strategy A of the Regional
Habitat Strategies Chapter.

However, since the 3-year work plan identifies only 10 actions overall, it does not address many
of the strategies identified in the regional chapters. Chapter 4 of the WRIA 8 Chinook Salmon
Conservation Plan describes the watershed’s conservation strategy, which is more
comprehensive and therefore touches on many of the Regional Habitat Strategies Chapter and
the Regional Nearshore Chapter strategies. The estuarine/nearshore portion of the WRIA 8
Conservation Strategy identifies the following priorities:

Protect and restore water and sediment quality

Protect and restore marine riparian vegetation

Protect feeder bluffs, reduce bank hardening, and study sediment sources

Reconnect and enhance pocket estuaries

Restore functioning of marine shorelines, especially backshore areas

Conduct studies on the following: how to redesign railroads to protect sediment sources;
habitat processes and connections to juvenile habitat; migratory and rearing behavior of
wild and hatchery juveniles; effects of hatchery outputs on survival and growth of wild
fish; and effects of crab harvest on juvenile Chinook food supply.

These priorities match up well with the strategies identified in the regional chapters.
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Number of Nearshore Projects Identified
WRIA 8 has developed three documents to guide salmon conservation efforts: its 3-year work
plan, an “Action Start-list,” and the full WRIA 8 Chinook Salmon Conservation Plan.
o The 3-year work plan identifies four capital projects and six programmatic actions.
e The Action Start-list identifies 31 capital and programmatic actions.
e The full plan identifies the following:
0 22 land-use actions
o 17 prioritized site-specific restoration actions for the Ship Canal and Hiram
Chittenden Locks
o0 5 prioritized site-specific protection actions for the nearshore
o 30 prioritized site-specific restoration actions for the nearshore
0 13 education and outreach actions for the Ship Canal, Locks, and Lake Union

Priority Areas Identified

The Conservation Strategy outlined in Chapter 4 of the WRIA 8 Chinook Salmon Conserv