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EXECUTIVE SUMMARY

Wild Chinook Salmon. Credit: NOAA

This document updates the 2005 San Juan County (WRIA 2)

The 2021 Chapter updates the 2005 Chapter by drawing on the

Salmon Recovery Chapter (Chapter). The 2005 Chapter created

scientific studies completed since 2005 to establish habitat goals,

a strategy to protect and restore nearshore ecosystem functions

implementation targets, and key strategies in both the nearshore

in the San Juan Islands that are vital to multiple salmon species.

and freshwater environments to achieve multispecies recovery,

Since 2005, WRIA 2 partners have worked to identify and prioritize

with a focus on Chinook, Coho, forage fish, and Coastal Cutthroat

research needed to fill knowledge gaps and strengthen the

Trout. The Chapter Update reaffirms the protection of intact

effectiveness of salmon recovery efforts in WRIA 2. Over the past

nearshore habitat and food web function for Puget Sound Chinook

16 years, multiple scientific studies have been completed that

Salmon recovery as the top salmon recovery approach in WRIA

have increased understanding of the important role that the San

2. This Chapter Update also acknowledges the current societal

Juan Islands play in regional salmon abundance and diversity

and environmental backdrop for recovery efforts in WRIA 2,

by providing favorable nearshore habitat for Chinook and other

including the Southern Resident Killer Whale (SRKW) crisis, human

salmon species. This information has been used to prioritize

population growth resulting in accelerating development pressure,

specific protection and restoration actions at priority locations in

and climate change.

the nearshore environment. A freshwater strategy has also been
developed to identify focal watersheds to enhance instream
structure and diversity for recovery of self-sustaining salmon
populations in WRIA 2 streams.
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Agate Beach County Park, Lopez Island

To achieve multispecies recovery in WRIA 2, this Chapter Update

Through the process of developing the Chapter Update key data

has identified 50-year long-term goals and 10-year interim

gaps and information needs were identified and documented.

implementation targets for both nearshore and freshwater

Adaptively managing this plan using the best available science

habitats. For the nearshore, both restoration and protection

requires that we continue to assess and understand more about

goals/targets are derived from The Pulling It All Together (PIAT)

freshwater and nearshore habitats and how salmon use these

I and II analyses (Whitman et al., 2012 and 2017). The overarching

habitats. The Chapter Update establishes a framework and

approach was to set 50-year goals for habitat protection and

process for adaptive management to actively incorporate new

restoration at 90% of the extent prioritized in PIAT II for specific

information and monitoring data, and change course as needed.

nearshore habitat types. The 10-year implementation targets call
for attaining 50% of the 50-year goal in the first decade of plan
implementation. The 10-year targets are an aggressive approach
that highlight the need to act with urgency over the next decade
to halt population declines and ensure that salmon recovery can
be realized over the timeframe of this plan. Given that significant
data gaps still exist for the freshwater environment, qualitative
goals/targets were developed for freshwater habitats, which will
be revisited during adaptive management cycles.
To achieve the habitat goals and implementation targets
described above, the Chapter Update developed 13 recovery
strategies and identified priority locations for implementation
of these strategies. These strategies connect to specific habitat
goals and implementation targets and include the protection of
intact habitat or restoration of degraded habitat. The strategies are
designed to reduce key pressures or limiting factors and increase

Turn Point Beach Restoration, Credit: Friends of the San Juans

habitat extent and function for both nearshore and freshwater
habitats.
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SECTION 1

INTRODUCTION
distribution of priority shoreforms (Beamer and Fresh, 2012). A
map of all landscape regions in the San Juan Islands is provided
in Figure 1. This Chapter incorporates updates made to the WRIA
2 salmon recovery program since 2005 and provides updated
50-year habitat goals, 10-year implementation targets, and key
strategies in both the nearshore and freshwater environments.
This Chapter reaffirms the protection of intact nearshore habitat
and food web function for Puget Sound Chinook Salmon recovery
as the top salmon recovery approach in WRIA 2 and reflects a
commitment to multispecies recovery, with a focus on Chinook,
coho, forage fish, and coastal cutthroat trout.

RECOVERY CONTEXT
The San Juan Islands, with its 408 miles of shoreline centrally
located in the Salish Sea, contribute greatly to regional salmon
abundance and diversity by providing favorable nearshore
habitat for Chinook and other salmon species. This nearshore
habitat serves as an important feeding and rearing environment
for juvenile salmon species from across the Puget Sound
region. Juvenile salmon from at least 20 of 22 stocks of federally
endangered Puget Sound Chinook and juvenile salmon from
eight watersheds in British Columbia, Canada utilize a variety of
nearshore habitats in the San Juans, where they feed on terrestrial

OVERVIEW
This document updates the 2005 San Juan County (WRIA 2)
Salmon Recovery Chapter (Chapter), which was produced as one
of 16 watershed-specific chapters that comprise Volume II of the
2007 Puget Sound Chinook Salmon Recovery Plan. The 2005
Chapter identified the need to better understand how salmon
are using habitats in the San Juan Islands, and to identify critical
habitats and ecosystem interactions in order to develop protection

insects, forage fish, crab larvae, and other marine invertebrates
during their migration to the Pacific Ocean. WRIA 2 features pocket
beaches, bluff-backed beaches, and pocket estuaries where
juvenile salmon seek shelter and gain time to grow, increasing
their potential for survival as they enter the Pacific Ocean. As adult
salmon return, the waters of the San Juan Islands along with
their abundant forage fish populations again provide important
feeding habitat as salmon migrate to natal spawning grounds and
hatcheries.

and restoration actions that will be most effective in moving the

Working with this understanding of the role that WRIA 2 plays

threatened Puget Sound Chinook Salmon Evolutionarily Significant

within the larger salmon recovery picture across the Puget Sound

Unit (ESU) toward recovery. Since 2005, efforts in WRIA 2 have

region, numerous studies have been conducted since 2005 to

focused on completing scientific studies to fill critical data gaps

analyze and map the nearshore habitat types that are most closely

that document salmon habitat in the San Juans and to increase

associated with fish use. Habitat types have been analyzed in

understanding of how, when, and where salmon use San Juan

terms of both their structure (i.e., specific shoreform types) and

County’s freshwater and nearshore environments. Multiple

fish utilization for spawning and rearing. Once priority habitats for

assessments have now been completed. These scientific studies

salmon and forage fish utilization were identified at the shoreform

have been used in WRIA 2 to adaptively manage the local work

scale, the risk and resiliency of each location was evaluated

plan to prioritize specific protection and restoration actions.

based on projections for sea level rise (MacClennan and Williams,

Moreover, WRIA 2 efforts are focused within the landscape regions

2012). The Pulling It All Together (PIAT) I and II projects (Whitman

that have been classified as the highest, high, and moderate

et al., 2012 and 2017) synthesized what has been learned from

salmon recovery fish use regions based on the presence and

this research about salmon life stages, use areas, habitats, and
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Swifts Bay, Lopez Island

geospatial locations to prioritize restoration and protection actions

location of forage fish spawning beaches is necessary to improve

at the project and/or parcel scale. The goal of PIAT is to improve

restoration and protection efforts and regulatory effectiveness. At

both the efficiency and effectiveness of local salmon recovery

the time of the 2005 Chapter, nine Pacific sand lance spawning

efforts in WRIA 2, and to support a more strategic approach to the

beaches and approximately 50 surf smelt spawning beaches were

identification, development, and implementation of nearshore

documented in the San Juans (FSJ and WDFW, 2004). Recent

protection and restoration projects.

surveys have documented ten additional Pacific sand lance and

The San Juan Islands provide significant spawning and rearing
habitat for forage fish including Pacific herring, Pacific sand
lance, and surf smelt. In turn, forage fish provide important prey
for juvenile salmon in nearshore habitats. Scientific studies have

four additional surf smelt spawning beaches, increasing the length
of documented forage fish spawning sites from 10 miles to 12
miles (FSJ, 2019). This new information has been incorporated into
the goals and targets outlined in this plan.

shown that forage fish contribute to higher growth rates and

The 2005 Chapter called for an evaluation of the restoration

survival for Chinook salmon (Long Live the Kings, 2021). Critical

potential of salmon spawning habitat in island streams. Natal

forage fish habitats in the San Juans include sand and gravel

salmonid runs (coho, chum, cutthroat trout) historically occurred in

beaches and eelgrass beds. Eelgrass beds are used by Pacific

at least eight watersheds in WRIA 2. In the 2005 Chapter, resource

herring for spawning and rearing. Juvenile Pacific herring and other

managers assumed there were no naturally sustained salmonid

juvenile fish, including salmon, utilize eelgrass beds as nursery

populations in San Juan Island watersheds. Subsequent surveys

habitat. Many eelgrass meadows that were once thriving in the

by the Wild Fish Conservancy (WFC) and others have confirmed

San Juans have seen significant declines, which has resulted in

coastal cutthroat trout, coho salmon, and chum salmon rearing

a loss of structure for young Pacific herring and salmon to find

and spawning in island streams (Small et al., 2016 and Hernandez

cover and avoid predation. Eelgrass can be stressed or limited

et al., 2019). A better understanding of these populations is still

by disease, anchoring disturbance, and overwater structures

needed and is identified as a data gap in this Chapter Update. A

such as docks. Forage fish that spawn on beaches, including

freshwater report was also completed for WRIA 2, which identified

surf smelt and Pacific sand lance, are vulnerable to shoreline

the eight focal watersheds for freshwater salmonid recovery

modifications including hard armoring, bulkheads, and groins.

shown in Figure 2: False Bay Creek, Garrison Creek (San Juan

Shoreline armoring can reduce spawning habitat for forage fish

Island); and West Beach Creek, Fish Trap Creek, Crow Valley

by blocking the transfer of sediment or directly covering beach

Creek, Bayhead Creek, Cascade Creek, and Doe Bay Creek (Orcas

habitat, and can cause egg dessication due to lack of shade

Island) (Rot et al., 2019). The freshwater-specific goals, targets,

from overhanging vegetation. In 2009, 18 miles of armored

and strategies outlined in this Chapter Update are designed

shoreline were documented in the San Juans (FSJ, 2010). A

to enhance instream structure and diversity for self-sustaining

survey conducted in 2019 mapped 1.8 miles of new armor that

salmonid populations in WRIA 2 streams. Restoring freshwater

had been added to WRIA 2 shorelines in the previous decade

streams will also benefit Chinook salmon by improving nearshore

(FSJ, 2019). In addition to understanding the location, condition,

habitat structure while improving winter refugia in freshwater

size, and material used in armored shorelines, information on the

streams and available prey during outmigration.
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Figure 1.

Salmon Landscape Regions
as Identified in PIAT 1

SOURCE: BEAMER AND FRESH, 2012
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Figure 2.

Current Priority Watersheds

SOURCE: PIAT II, 2017

Research to date on San Juan Island and Orcas Island has identified the priority watersheds above, but
additional studies are needed to identify other priority watersheds including those on other islands.
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As demonstrated by the aforementioned shoreline armoring and
other studies, shoreline regulations and enforcement have proven
inadequate to prevent further degradation of the high priority
habitats identified in this Chapter Update.
The key findings presented in the Salish Sea Marine Survival
Project (LLTK, 2021) showed that changes in environmental factors
that affect food supply and predation are the most significant
contributor to declines in marine survival of juvenile salmon in
the Salish Sea. This internationally collaborative 7-year research
project has reinforced the approach to salmon recovery in WRIA 2,
especially our top priority of protecting intact high value nearshore
habitat that supports juvenile salmon. While restoration remains
a key part of the WRIA 2 recovery strategy, this Chapter Update
outlines an aggressive approach to ensuring the permanent
protection of the remaining identified high value habitat for
Chinook salmon and forage fish. Our strategy prioritizes habitat
protection over the more costly, time-consuming, and often lesseffective process of habitat restoration. This Chapter Update was
developed against the backdrop of climate change and human
population growth, both of which are affecting salmon recovery
in WRIA 2. In addition to the localized threat of sea level rise in
Cascade Creek Falls, Orcas Island, Credit: Barbara Rosenkotter

the San Juans, climate change is impacting juvenile salmon in
their natal rivers and estuaries before they reach the San Juans.

This Chapter Update acknowledges the need to restore degraded

Climate change is also thought to be adversely affecting ocean

habitats as well as to protect ecologically intact habitats from

survival of Chinook salmon and adult Chinook returns. As summer

further habitat degradation within WRIA 2. In the watersheds of the

temperatures continue to warm across Puget Sound, the period of

San Juan Islands, protecting upland forests is critical to supporting

melt water released to mainland streams decreases, resulting in

and recovering native salmonid populations by preventing the

warmer stream temperatures and decreased flows during the late

further degradation of available freshwater salmon spawning

summer months when salmon especially need cool, clean water.

and rearing habitat. Habitat protection is the highest priority

During the winter months, more precipitation is expected to fall

action to reduce the impacts of the top nearshore pressures

in the form of rain rather than snow, which increases the potential

identified in PIAT I, which include marine shoreline infrastructure

for flooding and alters the timing of peak flows. These factors

(armoring and overwater structures), and backshore roads and

decrease the likelihood of salmon surviving through the early

driveways (Whitman et al., 2012). Studies have shown that impacts

stages of their life cycle. Human population increases in the Puget

from marine shoreline infrastructure are concentrated on soft

Sound region are adding additional pressures on all stages of the

shoreforms (including feeder bluffs, sediment transport zones,

salmon life cycle through increased water withdrawals, shoreline

accretion shoreforms, and pocket beaches), which are important

and floodplain development, and the addition of pollutants from

for forage fish spawning and other habitat-forming processes

sewage and stormwater to both the freshwater and Salish Sea

(FSJ, 2010). WRIA 2 contains significant intact high value nearshore

environments.

habitat. However, nearshore development pressures linked to
increased population growth are accelerating in San Juan County.
Real estate transactions in the county increased by 63% in the
first half of 2021 compared to the first half of 2020, while high-end
sales in excess of $1 million have increased by 158% over that
same period (Northwest Multiple Listing Service). Climate change
is an added pressure that further stresses salmon recovery efforts
and increases the importance of protecting resilient nearshore
habitats, especially as sea level rise and more frequent highintensity storms drive up the demand for new shoreline armoring.

February 2022

Given that juvenile salmon come from mainland natal rivers
and rear in the nearshore habitat of the San Juans, successful
implementation of this Chapter Update requires support from
other Lead Entities and regional organizations to ensure that
juvenile salmon are being produced in larger numbers from
Puget Sound watersheds. WRIA 2’s ability to deliver on the goals
and objectives identified in this Chapter Update also requires
strong transboundary management partnerships, given that
a significant proportion of salmon that utilize northern San
Juan nearshore habitats are produced in watersheds in British
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Columbia, particularly the Fraser River. Finally, this Chapter

Western Washington. The Tribes never ceded their rights to fish

Update recognizes that the fate of endangered Chinook salmon

and retained this right in the series of Treaties they made with the

and endangered Southern Resident Killer whales (SRKW) are

United States, which was reaffirmed in the 1974 Boldt Decision

inextricably linked given that Chinook are the primary prey for

(U.S. vs Washington). Coast Salish tribes have called the San Juan

SRKW. Goal 1 in the Southern Resident Orca Task Force Final

Islands home since time immemorial and these ancestral lands

Report and Recommendations (SRKW Task Force, 2019) is

and waters are still of great cultural importance, and are protected

“Increase Chinook Abundance.” SRKW have historically frequented

under inherent, ancestral, and tribal treaty rights. Among the

San Juan County waters, particularly their Core Feeding Area

principal findings in the Northwest Indian Fisheries Commission’s

in Haro Strait and Boundary Pass through the summer months.

2020 State of Our Watersheds report (NWIFC, 2020) was that

In recent years, SRKW visits to these waters have decreased

shoreline armoring continues to threaten salmon and forage fish

dramatically due to the declines in abundance and size of Chinook

spawning habitat across Puget Sound. The report also states

salmon in the Salish Sea. This decline has mirrored the recent and

that while habitat restoration is a major component of sustaining

rapid decline of Chinook in the Fraser River, along with decades of

salmon productivity, without protecting existing habitat functions,

Chinook decline in Puget Sound. Efforts in WRIA 2 that protect and

restoration activities cannot reverse the decline of salmon in the

restore nearshore habitat to increase the abundance of forage fish

region. WRIA 2 recognizes the importance of salmon recovery

and juvenile Chinook salmon are directly aligned with the SRKW

to tribes as a treaty right and as part of their culture. Successful

Task Force Recommendations.

implementation of this Chapter Update will work toward the tribes’

San Juan County salmon recovery efforts have important
implications for the treaty tribes who co-manage the fisheries of

goal of increasing salmon productivity in all watersheds of Puget
Sound in perpetuity.

Table 1. Scientific Studies Completed Since 2005 Chapter (organized by date)
Salish Sea Marine Survival Project Synthesis Report. Long Love the Kings et al., 2021
Ecology of Resident Chinook Salmon in the Salish Sea. Chamberlain et al, 2020.
Spawning Forage Fish Habitat in San Juan County. Friends of the San Juans, 2020.

San Juan Islands Salmonid Limiting Factors & Recommended Actions-Eight Basin Report. Rot et al., 2019.

Final Report and Recommendations. Southern Resident Orca Task Force, 2019
San Juan County Shoreline Armor Change Analysis 2009 to 2019. Friends of the San Juans, 2019.
Environmental DNA sampling for the detection of Salmonidae and Cottidae DNA by Wild Fish Conservancy in the San Juan Islands,
Washington. Hernandez et al., 2019
Assessing early marine growth in juvenile Chinook salmon: factors affecting variability in individual growth in Northern Puget Sound.
Chamberlain et al., 2017
The Pulling it all Together I and II (PIAT) projects. Whitman et al., 2012 and 2017.
Genetic composition and conservation status of coastal cutthroat trout (Oncorhynchus clarki clarki) in the San Juan Islands, Washington.
Glasgow et al., 2016.
Juvenile Salmon and Forage Fish Presence and Abundance in Shoreline Habitats of the San Juan Islands, 2008-2009.
Beamer and Fresh, 2012.
Resilient and At-Risk Priority Nearshore Habitats of San Juan County. MacLennan et al., 2012.
Assessment and Protection of Kelp in San Juan County. Friends of the San Juans and Washington Department of Natural Resources,
2007.
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Table 2. Salmonid Species Included in the Chapter Update

Chinook salmon – Chinook salmon utilize the nearshore of the San Juan Islands as juveniles during their
migration to the ocean, and as adults on their return migration. Juvenile Chinook from Puget Sound spend
a significant portion of time rearing in the nearshore habitat of the San Juans during their outward migration,
arriving primarily from the Whidbey Basin, Strait of Juan de Fuca, Hood Canal, the Olympic Peninsula and
Nooksack River. Canadian Chinook stocks found in the San Juans come from West Vancouver Island, Upper
Fraser River, South Thompson River, North Thompson River, Mid Fraser River, Lower Thompson River, Lower
Fraser River Summer/Fall, and East Vancouver Island.
Resident Chinook salmon – The San Juan Islands are an important marine habitat for the resident form of
Chinook (“Blackmouth”). These resident salmon (wild and hatchery derived) originate primarily in Puget Sound
rivers and move into San Juan waters as juveniles to feed largely on pacific herring. As survival of Puget Sound
Chinook declined during the 1980s so did the proportion of Resident Chinook caught in the Puget Sound
recreational fishery. Historically, there has been little information on the relative importance of San Juan Islands
and the Salish Sea to this resident life history. A recent study did not show a regional pattern or relationship
between the proportion of residents and overall marine survival (Chamberlain et al, 2020).
Coho salmon – Coho salmon were observed in Cascade Creek on Orcas Island as far back as the 1950’s and
Cascade Creek is the only known stream in the San Juans where coho still spawn. Recent coho salmon returns
are low throughout the state, similar to other salmon stocks. Coho salmon spawning is primarily limited by low
streamflows, reducing access to suitable spawning areas. Coho salmon spend at least a full year in freshwater
before entering saltwater, making them particularly vulnerable in island streams that typically run low
throughout much of the year.
Coastal cutthroat trout – Coastal cutthroat trout (CCT) are a freshwater fish that also move into marine waters to
feed (“sea-run”). In the San Juan Islands, CCT are known to occur in Cascade Creek, Doe Bay Creek, and Garrison
Creek. Research has suggested that the CCT in Doe Bay and Garrison Creeks are each genetically distinct,
native populations (Small et al., 2016). There is substantial anecdotal evidence about the historical presence of
CCT in additional San Juan Island streams, including West Beach Creek, Crow Valley Creek, False Bay Creek, and
Bayhead Creek, but not much is known about their current distribution. In the San Juan Islands, CCT are limited
by geographic isolation among populations, fish passage barriers, lack of habitat complexity, low streamflows,
and inadequate summer refugia.
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SECTION 2

GOALS AND IMPLEMENTATION TARGETS
SUMMARY OF GOALS AND TARGETS

factors. The overarching approach was to set 50-year goals for

As part of this Chapter Update, 50-year goals and 10-year interim

in PIAT II. The 10-year implementation targets call for attaining 50%

implementation targets were developed for both nearshore

of the 50-year goal in the first decade of plan implementation. In

and freshwater habitats. For the nearshore, both restoration

some cases, a priority location for one habitat goal/target overlaps

and protection goals/targets are derived from the PIAT I and II

with another goal/target so the total mileage is not additive.

analyses. Where relevant, updated data from the Friends of the

Significant data gaps still exist for freshwater habitats; therefore,

San Juans’ Shoreline Armor Change Analysis (2019) and Forage

qualitative goals/targets were developed, which will be revisited

Fish Spawning Habitat Surveys (2021) were incorporated into the

during adaptive management cycles. Given the current status of

nearshore goals/targets. The nearshore habitat types of Sand

the SRKW and salmon populations, coupled with the fact that the

and Gravel Beaches, Seagrasses and Kelps, and Marine Riparian

amount of intact habitat left to protect decreases over time, there

Vegetation include goals/targets specific to forage fish spawning

is a need to act with urgency over the next decade. The 10-year

and rearing fish (juvenile Chinook and forage fish). Feeder bluffs,

targets are an aggressive approach that are intended to halt these

pocket beaches, and coastal wetlands do not include separate

declines and ensure that salmon recovery can be realized over the

goals/targets for spawning and rearing fish because those habitat

timeframe of this plan.

habitat protection and restoration at 90% of the extent prioritized

types use the PIAT II ranking results that already incorporate
forage fish spawning and fish rearing as the heavily weighted
Summary of Nearshore Habitat Types: 50-year Habitat Goals and 10-year Implementation Targets

Nearshore Habitat Types
Sand and
Gravel
Beaches

FORAGE FISH
SPAWNING
BEACHES

Goals and Implementation Targets
Long term Protection Goal: By 2070, permanently protect 8.2 miles of intact
sand and gravel beaches utilized for forage fish spawning.
Implementation Target: By 2030, permanently protect 4.1 miles of intact sand
and gravel beaches utilized for forage fish spawning.
Long term Restoration Goal: By 2070, restore 2.8 miles of degraded spawning
beaches.
Implementation Target: By 2030, restore 1.4 miles of degraded spawning
beaches.

REARING FISH
(FORAGE FISH
AND JUVENILE
CHINOOK)

Long term Protection Goal: By 2070, permanently protect 63 miles of intact
beaches in the highest and high priority fish use shoreforms.
Implementation Target: By 2030, permanently protect 31.5 miles of intact
beaches in the highest and high priority fish use shoreforms.
Long term Restoration Goal: By 2070, restore 27 miles of degraded shoreline
habitats and processes in the highest and high priority fish use shoreforms.
Implementation Target: By 2030, restore 13.5 miles of degraded shoreline
habitats and processes in the highest and high priority fish use shoreforms.

February 2022
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Nearshore Habitat Types
Seagrasses
and Kelps

PACIFIC HERRING
SPAWNING

Goals and Implementation Targets
Long term Protection Goal: By 2070, permanently protect 130 parcels (360
acres) of the private tideland parcels associated with Pacific herring spawning
grounds.
Implementation Target: By 2030, permanently protect 65 parcels (180 acres) of
the private tideland parcels associated with herring spawning grounds.
Long term Restoration Goal: By 2070, restore eelgrass and kelps at 200 parcels
(688 acres) of public and/or private tideland parcels associated with Pacific herring
spawning grounds.
Implementation Target: By 2030, restore eelgrass and kelps at 100 parcels (344
acres) of public and/or private tideland parcels associated with Pacific herring
spawning grounds.

Marine
Riparian
Vegetation

REARING FISH
(FORAGE FISH
AND JUVENILE
CHINOOK)

Long term Goal: By 2070, protect and/or restore eelgrass and kelps along the 8.5
miles of highest fish use shoreforms and 60 miles of high fish use shoreforms.

FORAGE FISH
SPAWNING
BEACHES

Long term Protection Goal: By 2070, permanently protect 4.2 miles of
unarmored forage fish spawning beaches with high quality overhanging
vegetation.

Implementation Target: By 2030, protect and/or restore eelgrass and kelps
along 4.25 miles of the highest fish use shoreforms and 30 miles of high fish use
shoreforms.

Implementation Target: By 2030, permanently protect 2.1 miles of unarmored
forage fish spawning beaches with high quality overhanging vegetation.
Long term Restoration Goal: By 2070, restore overhanging marine riparian
vegetation at 5.5 miles of the forage fish spawning sites with degraded
overhanging vegetation.
Implementation Target: By 2030, restore overhanging marine riparian vegetation
at 2.75 miles of forage fish spawning sites with degraded overhanging vegetation.
REARING FISH
(FORAGE FISH
AND JUVENILE
CHINOOK):

Long term Protection Goal: By 2070, permanently protect 5.4 miles of the
highest priority and 27 miles of high priority fish use shoreforms with intact forested
riparian buffers.
Implementation Target: By 2030, permanently protect 2.7 miles of the highest
priority and 13.5 miles of high priority fish use shoreforms with intact forested
riparian buffers.
Long term Restoration Goal: By 2070, restore marine riparian buffer vegetation
at 5 miles of the highest priority fish use shoreforms and 40 miles of high priority
fish use shoreforms with degraded vegetation.
Implementation Target: By 2030, restore marine riparian buffer vegetation at 2.5
miles of the highest priority fish use shoreforms and 20 miles of high priority fish
use shoreforms with degraded vegetation.
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9

WRIA 2 (San Juan Islands) Salmon Recovery Chapter Update and Multi-Species Conservation Plan

Nearshore Habitat Types

Goals and Implementation Targets
Long term Protection Goal: By 2070, permanently protect 14 miles of priority
intact feeder bluffs.

Feeder Bluffs

Implementation Target: By 2030, permanently protect 7 miles of priority intact
feeder bluffs.
Long term Restoration Goal: By 2070, restore 6.5 miles of priority restoration
feeder bluffs.
Implementation Target: By 2030, restore 3.25 miles of priority restoration feeder
bluffs.
Long term Protection Goal: By 2070, permanently protect 61 miles of priority
pocket beaches.

Pocket
Beaches

Implementation Target: By 2030, permanently protect 30.5 miles of priority
pocket beaches.
Long term Restoration Goal: By 2070, restore 26.5 miles of priority pocket
beaches.
Implementation Target: By 2030, restore 13.25 miles of priority pocket beaches.

Coastal
Wetlands

WETLAND
HABITAT

Long term Protection goal: By 2070, permanently protect 90% of intact coastal
wetlands/tide channels associated with the highest and high priority fish use
areas.
Implementation Target: By 2030, permanently protect 50% of the 50-year goal
of intact coastal wetlands/tide channels associated with the highest and high
priority fish use areas.
Long term Restoration goal: By 2070, restore 90% of coastal wetlands/tide
channels associated with the highest and high priority fish use areas.
Implementation Target: By 2030, restore 50% of the 50-year goal of coastal
wetlands/tide channels associated with the highest and high priority fish use
areas.

TIDAL
HYDROLOGY

February 2022

Long term Restoration Goal: By 2070, remove 16 priority tidal barriers.
Implementation Target: By 2030, remove eight priority tidal barriers
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Summary of Freshwater Habitat Types: 50-year Habitat Goals and 10-year Implementation Targets

Freshwater Habitat Types
INSTREAM FLOW

Goals and Implementation Targets
Long Term Goal: By 2070, maintain sufficient instream flow for all life stages of
native salmonids
Implementation Targets:
By 2030, reduce the number of in-channel ponds and diversions that negatively
impact species.
By 2030, study, set, and meet instream flow requirements in Cascade Creek
and False Bay Creek. Study and set instream flow requirements in the six other
watersheds: Garrison, West Beach, Fish Trap, Crow Valley, Doe Bay, and Bayhead.

RIPARIAN

Long term goal: By 2070, 90% of salmonid streams have high quality riparian
cover to provide shade and organic inputs, and improve water quality.
Implementation target: By 2030, all priority areas in the eight identified
watersheds have improved riparian extent and quality.

FISH
ACCESSIBILITY

Long term goal: By 2070, 90% of salmonid streams in San Juan County are
accessible by fish.
Implementation Target: By 2030, increase accessibility in the eight priority
watersheds by addressing culverts, dams, dewatered streams, and temperature
barriers

WATER QUALITY

Long term goal: By 2070, all watersheds in San Juan County are meeting water
quality standards.
Implementation Target: By 2030, bring all priority streams (starting with the
eight priority watersheds) into compliance with state water quality standards for
salmonids.

INVASIVE
AQUATIC SPECIES

Long term goal: By 2070, 90% of freshwater bodies accessible to native
salmonids are free of non-native aquatic species, reducing predation and
competition.
Implementation Target: By 2030, within the eight priority watersheds, the
freshwater bodies accessible to native salmonids are free of non-native aquatic
species.

REGULATORY
EFFECTIVENESS &
ENFORCEMENT

Long term goal: 100% of new structures and land conversions directly affecting
salmon / forage fish habitat are subject to permit review in the county. Permitted
activities in high priority habitats should strive for Net Ecological Gain.
Implementation Target:
Within 3 years, San Juan County will fully incorporate the Salmon Recovery
Plan into its land use permitting and planning, and will implement an effective
monitoring and enforcement program to ensure that permitted development
activities are in compliance with salmon recovery goals.
Integration: Within 5 years, San Juan County will actively partner with the
Washington Department of Fish and Wildlife (WDFW), Department of Ecology
(Ecology), and Department of Natural Resources (DNR) to assist their enforcement
of regulations that protect salmon / forage fish habitat.

No fish population goals exist for this geography. See other Puget Sound Chinook Recovery Plan Chapters for Chinook salmon population
goals. Natal spawning species (coho, cutthroat trout) are not listed under the Endangered Species Act

February 2022
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SECTION 3

STRATEGIES FOR SALMON RECOVERY

WRIA 2 Site Visit, Westcott Bay, San Juan Island

The following section describes the most important strategies and

The local recovery strategies that include the protection of intact

actions necessary to meet the habitat goals and implementation

habitat or restoration of degraded habitat for both nearshore and

targets listed above. Each strategy description includes a narrative

freshwater habitats in WRIA 2 are:

describing the hypothesis or intention for reducing key pressures

z

Protect Nearshore Habitat: Voluntary Acquisitions &
Conservation Easements

Priority locations for implementing each strategy are included to

z

Restoration Strategy: Remove Hard Shoreline Armoring

direct actions. The full list of goals and targets listed previously

z

Restoration Strategy: Remove Tidal Barriers

z

Restoration Strategy: Reduce Impacts of Backshore Roads

z

Protect & Restore Seagrasses and Kelps

The appendix shows a matrix of all recovery strategies and their

z

Restoration Strategy: Restore Marine Riparian Vegetation

associated habitat goals.

z

Restoration Strategy: Restore Streamside Buffers

z

Protect Uplands: Voluntary Acquisitions & Conservation
Easements

z

Restore & Protect Streamflows

z

Restoration Strategy: Restore Fish Passage

z

Restoration Strategy: Restore Instream Habitat Complexity

actions to implement the strategy. Successful implementation

z

Restoration Strategy: Reduce Impacts of Artificial Ponds

of the recovery strategies and actions will require programmatic

z

Strengthen Regulatory Effectiveness & Enforcement

or limiting factors, and increasing habitat extent and function.

are included in the following strategy descriptions to connect
specific goals and targets to the implementation of each strategy.
A single strategy often helps achieve numerous habitat goals.

The species and life stages that particularly benefit from the
strategy are summarized in call-out boxes: juvenile Chinook
rearing, forage fish spawning & rearing, Coho salmon spawning
& rearing, and coastal cutthroat trout spawning & rearing. The
strategy summaries also include a description of the types of

work to secure funding, conduct outreach and education, and
perform monitoring to fully implement the plan. The priority area
maps associated with each strategy are based on existing source
documents as noted.

Freshwater

February 2022

Nearshore

Protection
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PROTECT NEARSHORE HABITAT:
VOLUNTARY ACQUISITIONS & CONSERVATION EASEMENTS
the face of sea level rise. Partnerships to protect land exist with
several entities. It will take continued focus, landowner support,
and hard work to implement this strategy. The Puget Sound
ESU relies on functioning habitat in the San Juan Islands, and
protecting intact habitat is the surest way to reach both local and
ESU-level goals.
What are forage fish? They are small fish such as surf
smelt, Pacific herring and Pacific sand lance that Chinook
Salmon and many other species feed on. Forage fish depend
on healthy nearshore and offshore habitats to complete
McArdle Bay Conservation Easement, Lopez Island.
Credit: San Juan Preservation Trust

their life cycle. Intact nearshore habitats are crucial to their

Protecting intact nearshore habitat is the top priority

fish spawning locations and the areas that need protection.

survival. Via surveys, we continue to learn more about forage

recovery strategy in the San Juan Islands. Nearshore habitats
of the San Juans provide critical feeding and rearing habitat for
juvenile Puget Sound Chinook and other salmonids that originate
in rivers throughout the Salish Sea and migrate through San Juan
County waters on their way to the ocean. The islands also host
spawning and rearing forage fish, which are an important prey
source for migrating salmon. Scientific studies have shown that
Chinook that prey on forage fish in the San Juans grow faster and
are more fit for ocean survival (Chamberlain et al. 2017) Protecting
habitat for forage fish and other salmonid prey is a prioritized
strategy for the overall recovery of the Puget Sound Chinook
Evolutionarily Significant Unit (ESU). With increased pressure from

Pacific Herring in McArdle Bay, Lopez Island
Credit: Cathleen J. Wilson

sea level rise, as well as increasing rates of population growth and
shoreline development, strategic parcel protection through
fee purchases and conservation easements ensure that the most
important habitats remain intact for juvenile salmon to rear and

Habitat goals. By 2070:

forage fish to spawn and rear. Using data from several years of

z

Permanently protect 14 miles of priority intact feeder bluffs.

field work, Pulling It All Together (PIAT 2017) provides a thorough,

z

Permanently protect 61 miles of priority pocket beaches.

science-based prioritization of private waterfront parcels to protect

z

Protect eelgrass and kelps along the 8.5 miles of highest fishuse shoreforms and 60 miles of high fish-use shoreforms.

z

Permanently protect 4.2 miles of unarmored forage fish
spawning beaches with high quality overhanging vegetation.

prey, while allowing continued space for resilience and retreat in

z

Permanently protect 5.4 miles of the highest priority and 27
miles of high priority fish use shoreforms with intact forested
riparian buffers.

This strategy supports recovery of the following species

z

Permanently protect 90% of intact coastal wetlands/tide
channels associated with the highest and high priority fish use
areas.

z

Permanently protect 8.2 miles of intact sand and gravel
beaches utilized for forage fish spawning.

z

Permanently protect 63 miles of intact beaches in the highest
and high priority fish use shoreforms.

for recovery. This strategy recommends the protection of
a prioritized subset of shoreline parcels in the islands to
ensure continued function of rearing habitat for salmon and their

and life stages:
z
z

Juvenile Chinook
rearing
Other juvenile
salmonids rearing

February 2022

z

Forage fish rearing

z

Forage fish spawning
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Implementation targets. By 2030:

Griffin Bay Shoreline Habitat Protection, San Juan Island.
Credit: San Juan Preservation Trust

z

Permanently protect 7 miles of priority intact feeder bluffs.

z

Permanently protect 30.5 miles of priority pocket beaches.

z

Protect eelgrass and kelps along 4.25 miles of the highest fish
use shoreforms and 30 miles of high fish use shoreforms.

z

Permanently protect 2.1 miles of unarmored forage fish
spawning beaches with high quality overhanging vegetation.

z

Permanently protect 2.7 miles of the highest priority and 13.5
miles of high priority fish use shoreforms with intact forested
riparian buffers.

z

Permanently protect 50% of 50-year goal of intact coastal
wetlands/tide channels associated with the highest and high
priority fish use areas.

z

Permanently protect 4.1 miles of intact sand and gravel
beaches utilized for forage fish spawning.

z

Permanently protect 31.5 miles of intact beaches in the
highest and high priority fish use shoreforms.

Actions and approach
z

Fee simple or donated acquisitions.

z

Conservation easement donations or purchase from
conservation-minded landowners.

z

Voluntary incentive programs and regulations may provide
some protections but do not result in the permanent
protection of the high priority habitats and processes that are
supported by acquisition or easement.

z

Implementing this strategy is also dependent on the effective
implementation of the Regulatory Strategy, and fewer fee
simple or easements may be needed if other protections are
strengthened.

Priority areas
See map of priority areas for nearshore protection on next page.

Huntley Conservation Easement, Waldron Island.
Credit: San Juan County Land Bank

February 2022
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Figure 3.

Priority Areas for Nearshore Protection

SOURCE: PIAT II, 2017

February 2022
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RESTORATION STRATEGY:
REMOVE SHORELINE HARDENING
Hard shoreline armoring is relatively abundant along the nonbedrock shores of San Juan County and impacts multiple
nearshore processes. It is the dominant stressor by count (PIAT
2012). Shoreline armoring in the form of old and new bulkheads
and seawalls built along the shoreline to protect property from
erosion is a major impediment to salmon recovery as it impacts
necessary shoreline functions that create and maintain beaches.
Groins are long, narrow structures built into the water from a beach
to prevent erosion, but they prevent natural drift cell function.
Armored shores reduce or eliminate forage fish spawning habitat
by directly burying beach habitat, limiting the natural supply of
sediment from bluffs, changing wave energy, and causing beach

Jackson Beach Shoreline Armor, Credit: San Juan County

coarsening and steepening over time. Shoreline armoring is
associated with riparian vegetation removal, less large woody
debris, and less wrack, all of which negatively impact available
prey for juvenile salmon. In the San Juans, shoreline erosion
rates are generally quite low and in many cases hard armor
is unnecessary. In addition, tools like setbacks, protection of

Implementation targets. By 2030:
z

Restore 3.25 miles of priority restoration feeder bluffs.

z

Restore 13.25 miles of priority pocket beaches.

z

Restore overhanging marine riparian vegetation at 2.25 miles
of forage fish spawning sites with degraded overhanging
vegetation.

z

Restore marine riparian buffer vegetation at 2.75 miles of
the highest priority fish use shoreforms and 20 miles of high
priority fish use shoreforms with degraded vegetation.

z

Restore 1.4 miles of degraded spawning beaches.

z

Restore 13.5 miles of degraded shoreline habitats and
processes in the highest and high priority fish use shoreforms.

shoreline vegetation, upland runoff control, and/or soft shore
techniques can protect private development and allow habitat
functions to be realized on the site.

This strategy supports recovery of the following species
and life stages:
z

Juvenile Chinook
rearing

z

Forage fish rearing

z

Forage fish spawning

Habitat goals. By 2070:
z

Restore 6.5 miles of priority restoration feeder bluffs.

z

Restore 26.5 miles of priority pocket beaches.

z

Restore overhanging marine riparian vegetation at 5.5 miles
of the forage fish spawning sites with degraded overhanging
vegetation.

z

Restore marine riparian buffer vegetation at 5 miles of the
highest priority fish use shoreforms and 40 miles of high
priority fish use shoreforms with degraded vegetation.

z

Restore 2.8 miles of degraded spawning beaches.

z

Restore 27 miles of degraded shoreline habitats and
processes in the highest and high priority fish use shoreforms.

Actions and approach
The actions to implement this strategy can include:
z

Removal of groins.

z

Removal of hard armoring with full restoration.

z

Replacement armoring with soft shore techniques

z

Restore/Replant Marine Riparian Areas

To succeed in reaching the goals and targets, outreach to private
landowners with shoreline armoring or groins on their property is
necessary, as well as education for the general public to increase
understanding of the function of drift cells and impacts on salmon
and the ecosystem. Funding for restoration through federal, state,
and local mechanisms is critical, as well as capacity funding to
ensure that regulations are in place and enforced to prevent and
reduce new armoring (see Regulatory Strategy).

Priority areas
See maps on next two pages

February 2022
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Figure 4.

Priority Areas for Bulkhead Removal

SOURCE: PIAT II, 2017
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Figure 5.

Priority Areas for Groin Removal

SOURCE: PIAT II, 2017

February 2022
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RESTORATION STRATEGY:
REMOVE TIDAL BARRIERS
Habitat goals. By 2070:
z

Remove 16 priority tidal barriers.

z

Restore 90% of coastal wetlands/tide channels associated
with the highest and high priority fish use areas.

Implementation targets. By 2030:
z

Remove eight priority tidal barriers.

z

Restore 50% of 50-year goal of coastal wetlands/tide
channels associated with the highest and high priority fish use
areas.

Actions and approach
Shoal Bay, Lopez Island-Tide Gate Before Removal, Credit: Friends of the
San Juans

Actions to correct and restore tidal function and protect coastal

Tidal circulation affects the transport of sediment and detritus,

barrier or modifications to restore tidal hydrology and fish passage,

patterns of salinity, and food web function, as well as the

depending on the site characteristics and landowner willingness.

movement of organisms, including forage fish and salmon. Tidal

To successfully reach the habitat goals, project sponsors need

barriers prevent tidal inundation, which disrupts tidal hydrology

funding to conduct education and outreach to landowners in

and displaces the tidally determined habitat and communities

priority areas, secure funding sources or cost-share mechanisms

that otherwise would have been present (PIAT 2012) such as

to implement projects, and agencies need to enforce regulations

coastal wetlands and lagoons. These complex habitats are critical

(see Regulatory Strategy). Tidal barriers are mostly associated with

for juvenile Chinook rearing and serve as the interface between

infrastructure (private and public roads), and thus these projects

saltwater and freshwater ecosystems. While tidal barriers in the

can be complex or expensive as engineered solutions such as

rest of Puget Sound are typically large levees and dikes, in San

bridges are likely required to achieve restoration objectives and

Juan County, they take the form of bulkheads, tidegates, and

retain access.

shoreline roads. Tidal barriers in San Juan County are present on

Priority areas

wetlands and lagoons can include full or partial removal of the

private property as well as lands owned by local, state, and federal
entities. Addressing low-lying roads is a strategy that will also

See Map on Next Page

provide public benefits by ensuring safety and resiliency in the
face of rising sea levels.

This strategy supports recovery of the following species
and life stages:
z

Juvenile Chinook rearing

z

Forage fish rearing

z

Other juvenile salmonids
rearing

z

Forage fish spawning

February 2022
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Figure 6. Priority Areas for Tidal Barrier Removal

SOURCE: PIAT II, 2017
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RESTORATION STRATEGY:
REDUCE IMPACTS OF BACKSHORE ROADS
Habitat goals. By 2070:
z

Remove 16 priority tidal barriers.

Implementation targets. By 2030:
z

Remove eight priority tidal barriers.

Actions and Approach
Actions to relocate and restore or correct roads to increase
nearshore function will require outreach to private landowners,
alignment with the County Public Works Capital Improvement
Projects, and coordination with sea level rise and other climate
adaptation planning efforts. These projects may qualify for funding
MacKaye Harbor Road at Agate Beach County Park, Credit: Byron Rot

sources related to infrastructure improvements from local, state,
and federal sources.

Backshore roads are stressors to nearshore function. The Pulling
All Together II Report (Whitman et al, 2017) analyzed both public
and private road segments that are within 100 feet of the marine
shoreline and greater than 50 feet in length. Backshore roads

Priority areas
See Map on Next Page

are the stressor with the largest linear extent of any stressor
to nearshore habitats. While roads can have a similar impact
as shoreline armoring, groins, and tidal barriers in cutting off
nearshore processes and tidal circulation, they are addressed
as a separate strategy because of their location, ownership, and
different approach to restoration. Because of their location in
the backshore, these roads are also vulnerable to sea level rise,
and their relocation or closure can be part of a larger climate
adaptation/resilience plan by the county. The impact of roads
on freshwater habitats and fish passage in San Juan County is
covered in a separate strategy.
This strategy supports recovery of the following species
and life stages:
z

Juvenile Chinook rearing

z

Forage fish rearing

z

Other juvenile salmonids
rearing

z

Forage fish spawning

February 2022
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Figure 7.

Priority Areas for Backshore Road Improvements

SOURCE: PIAT II, 2017
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PROTECT & RESTORE SEAGRASSES AND KELPS

4.25 miles of the highest fish use shoreform and 30 miles of
high fish use shoreforms.

Seagrass and kelps are highly productive nearshore habitats that
provide valuable ecosystem services as spawning habitat for
Pacific herring, rearing habitat for juvenile salmon and forage fish,
as well as wave attenuation. Threats include development impacts

Actions and approach

such as overwater structures, sedimentation and stormwater

This strategy combines restoration and protection because

runoff, impacts from boating such as anchoring and water quality,

more work is needed to determine which priority areas are intact

as well as more regional impacts such as increased ocean

and need to be protected and which are degraded requiring

temperature and oil spill risk.

restoration. Approaches for restoration include:

Declines in eelgrass meadows and bull kelp beds have been
documented in San Juan County. Active research is underway

z

Evaluate, upgrade, or relocate outdated mooring buoys.

z

Remove derelict floats, creosote piling, docks, and other

in the county testing a suite of eelgrass restoration and disease
prevention techniques. Eelgrass mapping was conducted countywide (deep water edge) in 2003, and eelgrass presence/absence

marine/beach debris from forage fish habitat.
z

eelgrass growing zone.

is monitored at a handful of individual sites annually by the
Department of Natural Resources (DNR) nearshore program as

z

Install new public buoys to reduce anchoring in Pacific herring
spawning grounds.

part of sound-wide Puget Sound Ecosystem Monitoring Program
(PSEMP) monitoring efforts.

Install “anchor out” navigational buoys to mark the edge of the

z

Plant eelgrass following site suitability analysis, identification
of appropriate methods and pilot testing.

This strategy supports recovery of the following species

Approaches for protection include:

and life stages:

z

z

Juvenile Chinook
rearing

z

Other juvenile
salmonids rearing

z

Forage fish rearing

z

Forage fish spawning

z

Coastal cutthroat trout

Habitat goals. By 2070:
z

z

z

Permanently protect 130 parcels (360 acres) of the private
tideland parcels associated with Pacific herring spawning
grounds.
Restore eelgrass and kelps at 200 parcels (688 acres) of
public and/or private tideland parcels associated with Pacific
herring spawning grounds.
Eelgrass and kelps are protected and/or restored along the
8.5 miles of the highest fish use shoreforms and 60 miles of
high fish use shoreforms.

Implementation targets. By 2030:
z

Permanently protect 65 parcels (180 acres) of the private
tideland parcels associated with Pacific herring spawning
grounds.

z

Restore eelgrass and kelps at 100 parcels (344 acres) of public
and/or private tideland parcels associated with Pacific herring
spawning grounds.

z

Eelgrasses and kelps are protected and/or restored along

February 2022

Tideland and shoreline habitat protection through
conservation easements or acquisitions.

z

Improved regulatory effectiveness under the Shoreline
Master Program to reduce the proliferation of new overwater
structures and ensure clean water (see Regulatory Strategy).

Priority areas
Private and public tideland parcels associated with current and
likely Pacific herring spawning grounds. Locations include:
z

Orcas Island: Eastsound and Westsound

z

Shaw Island: Blind Bay

z

Lopez Island: Mud and Hunter Bays

z

San Juan Island: Westcott and Garrison Bays

Priority focus areas also include seagrasses and kelps associated
with priority fish use shoreforms. Additional research is needed
to better understand the condition and extent of seagrasses and
kelps, which will determine additional focus areas.
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RESTORATION STRATEGY:
RESTORE MARINE RIPARIAN VEGETATION
In forage fish spawning and rearing nearshore habitats,
overhanging marine riparian vegetation plays an important role
in shading and protecting eggs and preventing runoff of excess
nutrients and toxins. Sparse riparian cover in both marine systems
also results in a lack of organic inputs that provide food, litter, and
wood. Because it takes several years to decades to restore marine
riparian vegetation, it is important to ensure that areas that are
conserved through acquisitions and easements are planted with
adequate species and cover, and that this strategy be coupled
with most, if not all, other nearshore restoration strategies for full
function.
This strategy supports recovery of the following species
and life stages:
z

Forage fish spawning

z

Juvenile salmon rearing

This strategy also supports the interface between fresh and
saltwater habitats and species life stages.

Habitat Goals. By 2070:
z

Restore overhanging marine riparian vegetation at 5.5 miles

Shoreline vegetation - False Bay. Credit: Friends of San Juans

of the forage fish spawning sites with degraded overhanging

z

vegetation.

Actions and Approach

Restore marine riparian buffer vegetation at 5 miles of the

Several actions are needed to ensure that adequate marine

highest priority fish use shoreforms and 40 miles of high

riparian vegetation exists in WRIA 2:

priority fish use shoreforms with degraded vegetation.

z

Implementation Targets. By 2030:
z

z

Restore overhanging marine riparian vegetation at 2.75 miles

Plant appropriate native trees and shrubs for long-term cover
at the site.

z

Plant shrubs and trees on bulkheads and armored banks to

of forage fish spawning sites with degraded overhanging

enhance degraded ecosystem functions in places where full

vegetation.

restoration is not feasible.

Restore marine riparian buffer vegetation at 2.5 miles of the
highest priority fish use shoreforms and 20 miles of high
priority fish use shoreforms with degraded vegetation.

z

Control invasive species in marine riparian areas.

z

Implement Shore Friendly outreach and funding programs to
encourage planting and protecting marine riparian vegetation.

Priority Areas for Initial Effort
See Map on Next Page
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Figure 8. Priority Areas for Marine Riparian
			
Vegetation Restoration

SOURCE: PIAT I, 2012
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RESTORATION STRATEGY:
RESTORE STREAMSIDE BUFFERS
In freshwater creeks, poor or absent riparian cover also leads

Implementation targets. By 2030:

to a lack of shade that contributes to high summer stream

z

All priority areas in the eight identified watersheds have
improved riparian extent and quality.

z

Bring all priority streams (starting with the eight priority
watersheds) into compliance with state water quality
standards for salmonids.

temperatures, particularly in systems with low summer flows.
Sparse riparian cover in freshwater systems results in a lack
of organic inputs that provide food, litter, and wood. Increased
erosion and lack of wood adjacent to streams reduce structural
attributes and instream complexity of these systems, such as
pool development and gravel sorting. Because riparian areas

Actions and approach

serve as a filter improving water quality, increased nutrients and

Several actions are needed to improve riparian buffers and

poor dissolved oxygen are associated with areas lacking riparian

wetlands

function. The lack of adequate size and function of riparian buffers

z

Fence livestock.

in San Juan County is associated with the past and continued

z

Plant riparian buffers along creeks with site-appropriate native
species that are resilient to climate change.

z

Control invasive species in riparian areas.

z

Restore beaver where appropriate for riparian and floodplain

removal of trees and shrubs by landowners for views as well
as livestock access to creeks. Active restoration and ongoing
management are necessary to reach the goals and targets
described below.

function
Details of the necessary actions within the eight priority

This strategy supports recovery of the following species

watersheds are described by reach in the Freshwater Report

and life stages:

(Rot et al., 2019). Full restoration of riparian function takes years

z
z

Cutthroat spawning &
rearing

z

Forage Fish Spawning

z

Chinook rearing

Coho rearing

to achieve, and the continued threat of loss, through additional
conversion and lack of enforcement, makes the investment
in restoring riparian areas less effective. This strategy must be
implemented in tandem with the associated Regulatory Strategy

This strategy also supports marine species and the interface

as well as outreach and education to agricultural and residential

between fresh and saltwater habitats and species life stage.

landowners on the islands through the Voluntary Stewardship
Program (VSP) to encourage good riparian stewardship.

Priority areas for initial effort
Habitat goals. By 2070:
z
z

90% of salmonid streams have high quality riparian cover to
provide shade and organic inputs, and improve water quality.

See watershed reference map in Introduction
z

San Juan Island: Garrison Creek and False Bay Creek

All watersheds in San Juan County are meeting water quality
standards.

z

Orcas Island: West Beach, Fish Trap, Crow Valley, Cascade
Creek, and Bayhead Creeks

Research to date on San Juan Island and Orcas Island shows the
priorities above, but additional studies are needed to identify
priorities in other watersheds and on other islands.

February 2022
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PROTECT UPLANDS: VOLUNTARY ACQUISITIONS &
CONSERVATION EASEMENTS

This strategy supports recovery of the following species
and life stages:
z

Coho spawning &
rearing

z

Cutthroat spawning &
rearing

z

Chinook rearing

Habitat goals. By 2070:
z

90% of salmonid streams have high quality riparian cover to
provide shade and organic inputs, and improve water quality.

Actions and approach
z

Reduce in-channel ponds and diversions that negatively
impact species.

z

All priority areas in the eight identified watersheds have
improved riparian extent and quality.

z

Riparian easements.

z

Upland acquisitions.

z

Water banking/purchasing water rights (see Restore & Protect
Streamflow Strategy).

z

Ensure regulations of Critical Areas are enforced (see
Regulatory Strategy).

z

Manage forests for maximum hydrologic function based on
best available science.

Priority areas
Coho Preserve. Orcas Island, Credit: Barbara Rosenkotter

See watershed reference map in Introduction
z

Orcas Island: Fish Trap, Doe Bay, West Beach, Cascade and
Crow Valley Creeks

z

San Juan Island: False Bay Creek, Garrison Creek

Protecting and connecting intact habitat and upland forests
are key to ensuring that the small watersheds of the San Juan
Islands provide the necessary ecosystem services for supporting
and restoring native salmonid populations. Protecting land
from development and expanding conservation easements are
important tools for ensuring long-term hydrologic function within

Research to date on San Juan Island and Orcas Island shows the
priorities above, but additional studies are needed to identify
priorities in other watersheds and on other islands.

watersheds. Water is naturally limited on the islands, so in addition
to restoration actions described in other strategies, it is important
to protect key areas that store water in forest soils, wetlands, and
connected riparian buffers throughout watersheds of concern. This
strategy also connects freshwater and nearshore habitat for full
access and function.
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RESTORE & PROTECT STREAMFLOWS

Habitat goals. By 2070:
z

Maintain sufficient instream flow for all life stages of native
salmonids

Implementation targets. By 2030:
z

Study, set and meet instream flow requirements in Cascade
Creek and False Bay Creek. Study and set ISF in the 6 other
watersheds: Garrison, West Beach, Fish Trap, Crow Valley, Doe
Bay, and Bayhead.

Actions and approach
Successfully restoring hydrology in the San Juan islands for
salmon recovery requires implementing several strategies in
tandem, including: prioritizing removal of in-stream ponds that
Stream Gauge in Cascade Creek. Credit: Jenny De Groot

All salmonids need clean, cool and sufficient water to successfully
complete their life cycle. Water quantities in San Juan Islands are
naturally limited compared to other areas of Puget Sound. Stream
flows are reliant on rainfall with bedrock aquifers. The location of
the islands in the rainshadow created by the Olympic Mountains
and Vancouver Island, greatly reduces rainfall in the San Juans
compared to surrounding areas. Streams are further threatened
by groundwater withdrawals, impoundments, pond construction,
removal of riparian shade, and lack of enforcement of water use
laws. Climate change will exacerbate low flows through higher
summer air temperatures that result in increased water use and
changing precipitation patterns that produce wetter winters and
drier summers. Development that increases impermeable surfaces
and drains wetlands further changes the hydrology. Watersheds
that previously flowed perennially are now seasonal; watersheds
that historically had salmonids may no longer contain native fish
(Rot 2019). Lower flows and warmer water are not compatible with
salmon recovery. Protecting intact habitat and restoring in-stream
flows is a crucial element of ensuring that watersheds provide the
necessary habitat for restoring native salmonid populations and
connecting freshwater and nearshore habitat for full access and

delay fall freshets and reduce summer streamflows, supporting
the restoration of beaver as a streamflow management tool,
purchasing or leasing water rights and enrollment into the
Department of Ecology (Ecology) Trust Water Rights Program,
developing flow release agreements with jurisdictions and
agencies, and implementing water conservation measures. These
actions require alignment across state agency funding programs,
staffing, and regulatory enforcement. Studies are crucial to
understand and set instream flow requirements and to prioritize
actions. Outreach and education to landowners, particularly as
new people move to the islands, and enforcement of water use
regulations are necessary to maintain or increase instream flows.
The two watersheds most impacted by diversions are Cascade
and False Bay Creeks. In the False Bay Watershed, Friday Harbor
diverts an average of 0.51 cfs per day for drinking water, and the
constructed Zylstra Lakes in the same watershed are used for
irrigation. Cascade Creek has four major diversions. In addition,
protecting forest cover through parcel acquisitions and riparian
easements, and planting riparian buffers described in other
strategies are part of restoring natural hydrology and reaching
instream flow goals.

Priority areas

function.
See watershed reference map in Introduction
This strategy supports recovery of the following species
and life stages:
z

Coho spawning &
rearing

z

Forage fish spawning &
rearing

z

Cutthroat spawning &
rearing

z

Juvenile Chinook use of
small streams
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Initial areas for work include:
z

San Juan Island: False Bay Creek

z

Orcas Island: Cascade Creek

Research to date shows the above priorities, but additional work
is needed in other watersheds such as Garrison Creek, Doe Bay
Creek, and Crow Valley Creek.

28

WRIA 2 (San Juan Islands) Salmon Recovery Chapter Update and Multi-Species Conservation Plan

RESTORATION STRATEGY:
RESTORE FISH PASSAGE
Actions and approach
The freshwater strategy report (Rot et al., 2019) lists several
specific actions and locations to improve salmonid distribution
and increase habitat connectivity in the eight priority watersheds.
These include removing blocking dams, culverts, flow diversions,
and other blocking structures or correcting blockages to increase
fish passage. Dewatered streams and high temperatures can also
create fish passage barriers. This strategy should be implemented
in tandem with restoring and protecting hydrologic function
to reach the accessibility goal and target above. This strategy
acknowledges the important connection between freshwater
and nearshore ecosystems and acknowledges the use by rearing
non-natal salmonids in the lower sections and mouths of San Juan
Cascade Creek Culvert, Credit: Jenny De Groot

County streams.

Restoring watershed connectivity and access to different habitats

Fish passage is an important aspect of the recent culvert case in

at different life stages is important for salmonid survival and

the Supreme Court (Washington v United States 2018). Resources

recovery. Fish passage is impeded in the San Juans by dams,

from the Washington State Department of Transportation

culverts, artificial ponds, and high temperatures or low flows

(WSDOT) and other agencies may assist with implementation of

in the summer months. Nearshore restoration strategies that

this strategy. But, new development can increase the number of

address tidal barriers are also important for anadromous species

culverts and diversions, making education and the enforcement

rearing in pocket estuaries or stream mouths. Additionally, native

of regulations during the siting of new development or re-

populations of Coastal Cutthroat Trout and Coho Salmon migrate

development crucial to the success of this strategy.

in and out of natal streams as they seek refuge in the process of

Priority areas

completing their life cycles.

See watershed reference map (Figure 2) in Introduction
This strategy supports recovery of the following species
and life stages:
z

Cutthroat all life stages

z

Chinook rearing

z

Coho all life stages

z

Chum rearing

This strategy also supports marine species and the interface

z

San Juan Island: Garrison Creek and False Bay Creek

z

Orcas Island: West Beach, Cascade, Bayhead, Doe Bay, Crow
Valley, and Fish Trap Creeks

Research to date on San Juan Island and Orcas Island shows the
priorities above, but additional studies are needed to identify
priorities in other watersheds and on other islands.

between fresh/saltwater habitats and species life history

Habitat goals. By 2070:
z

90% of salmonid streams in San Juan County are accessible
by fish.

Implementation Targets. By 2030:
z

Increase accessibility in the eight priority watersheds
by addressing culverts, dams, dewatered streams, and
temperature barriers
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RESTORATION STRATEGY:
RESTORE INSTREAM HABITAT COMPLEXITY

This strategy supports recovery of the following species
and life stages:
z

Cutthroat spawning &
rearing

z

Coho spawning &
rearing

z

Chinook rearing

Habitat goals/Implementation Targets:
There are no specific goals or targets for habitat complexity, but
this strategy is related to and reliant on sufficient instream flow,
riparian buffers, and water quality. Successful implementation of
this strategy also contributes to instream flow goals.

Actions and approach
Several actions are needed to improve instream complexity,
including: installing structures to increase pool habitat and
hydraulic complexity (pole-assisted log structures, beaver dam
analogs), reintroducing beaver to specific watersheds, installing
rock or log structures to create scour pools, and reopening buried
channels. Details of the necessary actions within the eight priority
watersheds are described by reach in the Freshwater Report (Rot
et al., 2019). This strategy involves both natural and engineered
solutions to directly enhance instream complexity and build a
foundation for more process-based restoration. As more land is
protected and restored in the watersheds, and as the hydrologic
West Beach Creek, Orcas Island, Credit: Sam Whitridge

function in the streams returns, habitat complexity should be
sustained through larger habitat-forming flows. This strategy

Pool habitat provides instream habitat complexity that is

must be implemented in tandem with the associated Regulatory

important for holding, rearing, and providing thermal refuge to

Strategy as well as outreach and education about the different

fish. Pool habitat is lacking in island watersheds. The conversion

techniques and the importance of native salmonid habitat in the

of forest and wetlands to residential and agricultural lands, the

freshwater systems.

channelization of creeks, the creation of in-channel ponds, and

Priority areas

the loss/recruitment of pool-forming habitat features like large
woody debris have all contributed to the degradation of island

See watershed reference map (Figure 2) in Introduction

watersheds. Active instream habitat restoration and ongoing

z

San Juan Island: Garrison Creek and False Bay Creek

management are necessary to reach the goals described below.

z

Orcas Island: West Beach, Fish Trap, Crow Valley, Cascade
Creek, Doe Bay, and Bayhead Creeks

Native and endemic salmonids of the San Juan Island streams
(Coastal Cutthroat Trout, Coho and Chum Salmon) require
the appropriate structure and diversity of instream habitats to
successfully spawn and rear, and there is evidence of juvenile
Chinook using the stream mouths in the winter.
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Research to date on San Juan Island and Orcas Island shows the
priorities above, but additional studies are needed to identify
priorities in other watersheds and on other islands.
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RESTORATION STRATEGY:
REDUCE IMPACTS OF ARTIFICIAL PONDS
Implementation targets:
z

Increase native salmonid accessibility in the eight priority
watersheds.

z

Eliminate non-native species from the eight priority
watersheds and all streams accessible to salmonids.

z

By 2030, all priority streams are within state water quality
standards.

Actions and approach
z

Remove problem ponds and restore instream habitat.

z

Screen ponds to prevent non-native fish from escaping.

z

Enforce WDFW regulations for fish transport and stocking.

z

Restrict new in-channel ponds in priority watersheds.

Restricting the construction of new ponds may be as important as
Residential Pond on Orcas Island, Credit: Sam Whitridge

Artificial ponds on private property in the San Juan Islands are

addressing existing ponds, which will require both education to
landowners and enforcement by regulators.

Priority areas

common and are the source of a variety of stressors on native
salmon populations, including reducing access and acting as

See watershed reference map (Figure 2) in Introduction

passage barriers; changing the hydrology and subsequent water

z

San Juan Island: False Bay Creek and Garrison Creek

quality of flow-limited watersheds; delaying fall freshets and

z

Orcas Island: Doe Bay Creek

reducing summer streamflows, and increasing the prevalence of
non-native predators such as bass through stocking.

Research to date on San Juan Island and Orcas Island shows the
priorities above, but additional studies are needed to identify

This strategy supports recovery of the following species

priorities in other watersheds and on other islands.

and life stages:
z

Cutthroat spawning &
rearing

z

Coho rearing

Habitat goals. By 2070:
z

90% of salmonid streams in San Juan County are accessible
by fish.

z

90% of freshwater bodies accessible to native salmonids are
free of non-native aquatic species, reducing predation and
competition.

z

All watersheds in San Juan County are meeting water quality
standards.
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REGULATORY EFFECTIVENESS &
ENFORCEMENT
Protecting the ecological function of habitats and processes is

Implementation targets

the top salmon recovery strategy for San Juan County. Protection

z

Local: Within 3 years, San Juan County will fully incorporate
the Salmon Recovery Plan into its land use permitting and
planning, and will implement an effective monitoring and
enforcement program to ensure that permitted development
activities are in compliance with salmon recovery goals.

z

Integration: Within 5 years, San Juan County will actively
partner with WDFW, Ecology and DNR to assist their
enforcement of regulations that protect salmon/forage fish
habitat.

includes project-scale actions (acquisitions and conservation
easements of land and water, as described in other strategies), but
also relies on regulations to ensure that key habitats for recovery
are not degraded by development. This requires regulations
that are both effectively written and consistently enforced. The
original Chinook Recovery Plan chapter for San Juan County and
the regional chapter for the Puget Sound ESU assumed a level of
regulatory protection and execution that would provide a backstop
to additional degradation. Moreover, these plans assumed that the
needs of Chinook recovery would be met by restoration actions

Actions and approach
z

County to sustain a proactive approach to protecting and
restoring salmon/forage fish habitat through its departments
of Environmental Stewardship and Community Development.

z

County to adopt and enforce new codes and ordinances that
protect and restore salmon/forage fish habitat, including
the Comprehensive Plan, Shoreline Master Program, and
Critical Areas. The county will assist the Voluntary Stewardship
Program to achieve Salmon Recovery Plan goals.

z

County to develop and maintain an effective code
enforcement framework through Environmental Stewardship,
Community Development, and the Prosecutor’s Office
focused on climate, natural resources, and environmental
outcomes aligned with Salmon Recovery Plan goals.

z

County to incorporate Net Ecological Gain and Climate
Resiliency into permitting decisions, starting with public
projects and expanding to private projects in partnership with
state and other regulators

that achieved a net gain in ecosystem function. This has not
proven to be the case; regulations have been largely inadequate
or not enforced at levels necessary to curb the ongoing
incremental and cumulative losses from habitat conversion and
development (FSJ, 2019). All habitat types referenced in this
plan, including nearshore and freshwater, as well as streamflow,
riparian, and wetlands, are impacted by regulatory issues. Salmon
recovery in San Juan County will only succeed in reaching the
stated habitat goals if this strategy is sufficiently acted on by local,
state, and federal regulatory agencies, and held accountable by
the salmon recovery region and local stakeholders. All agencies
need additional capacity to improve regulations, track permits,
identify infractions, and provide effective enforcement. Sustained
political will and education of individual landowners will also be
necessary to set a new tone for the protection of salmon / forage
fish habitat. At the local level, it is crucial that the Department
of Community Development integrate this Salmon Recovery
Plan into their permitting process and regulatory enforcement.
Understanding that regulations guide development, it is critical to
implement higher standards to reach protection – in concert with
the restoration and preservation strategies included in this Chapter
Update.

Habitat goals:
z

100% of new structures and land conversions directly affecting
salmon / forage fish habitat are subject to permit review in
the county. Permitted activities in high priority habitats should
strive for Net Ecological Gain.

The actions listed above are at the county level. To reach recovery
goals, the Salmon Recovery Region (Puget Sound Partnership and
others) must also work to ensure that state and federal regulations
are being improved, integrated, and enforced for better salmon
recovery outcomes. Agency representatives must actively engage
with counties at a variety of scales to achieve common goals and
more effective outcomes.

Priority areas
z

All priority areas identified in this plan for protection and
restoration strategies are priorities for regulatory effectiveness
and enforcement.

This strategy supports recovery of all forage fish &
salmonid species and all life stages that rely on habitat in
the San Juan Islands
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SECTION 4

IMPLEMENTING THE STRATEGIES
Meeting the long-term habitat goals described above would

Achieving these ambitious targets will require the continued

return WRIA 2 to a former ecological condition where freshwater

commitment and hard work of project sponsors. The first 15 years

and nearshore habitats function with sufficient instream flows and

of salmon recovery in WRIA 2 were made possible by thousands

natural shoreline processes to sustain salmon and their food web.

of hours of field work, collaboration among partners, and

While the goals focus on priority areas, they are bold and will be

administrative support. This workload will need to be sustained

difficult to achieve in a changing environment with population

and likely increased to achieve the targets. The table below shows

growth and climate impacts. Therefore, the 10-year targets are

the project sponsors and implementing entities involved in this

very important. There is a need to act aggressively in the next

work. We thank the groups below and invite additional groups to

decade to halt the decline and ensure that salmon recovery can

join as project sponsors and champions to help implement this

be realized over the time frame of this plan. Most of the 22 stocks

Chapter Update. To achieve salmon recovery targets by 2030, we

that make up the Puget Sound Chinook Salmon ESU rely on the

must have the capacity to accomplish more in the next decade.

San Juan Islands to grow and thrive at a key stage in their life
cycle. By increasing habitat protection and restoration in the San
Juans, this plan, with support from the community, can play a key
role in ensuring the continued existence of salmon, forage fish,
SRKW, and other iconic species. This is the time to invest more in
salmon recovery as demand grows for available shorelands, water,
and views, and as costs increase to protect and restore habitat.

The following partners and project sponsors are currently playing
a crucial role in implementing the strategies. As fisheries comanagers, treaty tribes are important partners in regional salmon
recovery efforts and strengthening tribal partnerships will be a
critical step in implementing these strategies. In addition, groups
that are conducting research and monitoring will be used to
adaptively manage this Chapter Update. Furthermore, willing

The table below contains strategies needed to reach WRIA 2

private landowners are necessary partners in the implementation

salmon recovery goals. Each strategy has individual projects

of all strategies.

and activities that are not included in the Chapter Update but
are developed and described as part of the planning process
by the Lead Entity – this includes a 4-Year Work Plan of projects
and an annual grant process that selects individual projects to
be awarded funds through the Salmon Recovery Funding Board
(SRFB) and Puget Sound Acquisition and Restoration Fund (PSAR)
following regional and statewide review and approval.
The 2005 Chapter focused on Chinook Salmon as part of the
NOAA-approved recovery plan for Puget Sound. Chinook Salmon
were categorized by ESU. This Chapter Update extends to other
salmonid species and the freshwater habitats they rely on to
acknowledge the important connections between freshwater
habitat and nearshore habitat function. The implementation of
nearshore strategies previously described are direct ways for
WRIA 2 to support the recovery of the Puget Sound Chinook ESU.
To that end, the funding pathways are largely directed at Chinook
recovery, SRFB and PSAR. This funding will likely remain focused
on Chinook-centric projects to protect and restore critical habitat
for Chinook prey and rearing areas. Other local, regional, and state
funding sources are available and should be sought out to fund

Coastal Cutthroat Trout, Credit: Jenny De Groot

the other strategies and actions described in this Chapter Update.
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Strategy

Key implementing partners

Protect nearshore habitat: voluntary acquisitions & conservation
easements

San Juan Preservation Trust, San Juan County Land Bank, Friends
of the San Juans, Treaty Tribes

Remove hard shoreline armoring

Friends of the San Juans, San Juan County Environmental
Stewardship, Washington Department of Fish and Wildlife
(WDFW), Private Landowners

Remove tidal barriers

San Juan County Environmental Stewardship, Friends of the San
Juans, National Park Service, Washington State Parks, San Juan
County Land Bank, San Juan County Parks

Reduce impacts of backshore roads

San Juan County Public Works, Friends of the San Juans

Protect and restore seagrasses and kelps

Washington Department of Natural Resources, Marine Resources
Committee, University of Washington, Friends of the San Juans,
Samish Nation, San Juan Islands Conservation District, Kwiaht

Restore nearshore marine riparian vegetation

Friends of the San Juans

Restore streamside buffers

San Juan County Environmental Stewardship, San Juan Islands
Conservation District, WDFW, Ecology, San Juan County Voluntary
Stewardship Program, Friends of the San Juans

Protect uplands: voluntary acquisitions & conservation easements

San Juan Preservation Trust, San Juan County Land Bank, San Juan
Islands Conservation District

Protect and restore streamflows

Ecology, Town of Friday Harbor, San Juan Preservation Trust, San
Juan County Land Bank, San Juan Islands Conservation District

Restore fish passage

San Juan County Environmental Stewardship, San Juan County
Public Works, WDFW

Restore instream habitat complexity

San Juan Islands Conservation District, WDFW, Wild Fish
Conservancy

Reduce impacts of artificial ponds

San Juan County Environmental Stewardship, San Juan
Conservation District, San Juan County Land Bank, WDFW,
Washington Department of Ecology

In addition to the partners implementing the strategies in the table

San Juans Local Integrating Organization’s Ecosystem Protection

above, it is critical that effective regulation and enforcement be

and Recovery Plan, the Puget Sound Kelp Management Plan,

implemented by San Juan County, WDFW, Ecology, DNR, NOAA,

the Salish Sea Marine Survival Project Recommendations, the

U.S. Army Corps of Engineers, and the Environmental Protection

San Juan County Marine Stewardship Area Plan, the Puget

Agency.

Sound Regional Recovery Chapter, the Action Agenda for Puget

Virtually all of the strategies articulated in this plan are aligned
with other important management and recovery plans developed
by local, regional, federal, and international entities. Some of the
key plans and initiatives that will directly benefit this plan include:
the Southern Resident Orca Task Force recommendations, the
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Sound, and others. In addition to implementing the recovery
strategies over the next 10 years, it will be important to address
the key knowledge gaps through research and to track project
effectiveness through monitoring. As we gain experience and
adapt to ecosystem changes, strategies may change and/or their
importance may shift.
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SECTION 5

ADAPTIVELY MANAGING THE PLAN
DATA GAPS AND INFORMATION
NEEDS
Through the process of developing the Chapter Update —
particularly the goals, targets, and strategies — key data gaps and
information needs were identified and documented. The original

z

SEAGRASSES AND KELP
z

Identify areas of priority fish use within eelgrass and kelp.

z

Identify seagrass and kelp areas that are intact and need
protection, as well as areas that are degraded and need
restoration.

z

Conduct research on eelgrass and kelp restoration techniques
in conjunction with the Marine Resources Committee.

2005 Chapter was largely a call for studies and research needed
to understand the status and role of nearshore habitat in the San
Juan Islands as part of the recovery story for Puget Sound Chinook.
Much more is now understood, and the previous sections of the
Chapter Update articulate clear goals, targets, and strategies
that are derived from those studies and assessments. Adaptively
managing this plan using the best available science requires that
we continue to assess and understand more about freshwater and

Collect data on the extent, location, and quality of coastal
wetlands.

ARTIFICIAL PONDS
z

Establish a prioritization for addressing ponds.

MONITORING PRIORITIES

nearshore habitats and fish use. The list below articulates some
of the highest priority data gaps and information needs to better

A primary element of a robust adaptive management process is

manage for salmonids in San Juan County. These gaps are distinct

selecting monitoring indicators and metrics to provide feedback

from ongoing monitoring priorities, which are identified in the next

and information to recalibrate or redirect efforts. Monitoring data

section. Both are needed to continually improve the practice and

are collected for different purposes and at different intervals.

approach to recovery through an adaptive management process.

Collecting and analyzing the data can range from simple and

INSTREAM FLOW
z

Conduct instream flow studies in Garrison Creek, Crow Valley
Creek, and Doe Bay Creek.

FRESHWATER

inexpensive, to difficult and more expensive.
Implementation monitoring provides regular feedback on the pace
and scale of recovery efforts to answer questions such as: Are the
strategies and actions that the plan calls for being implemented?
What progress has been made toward the implementation targets?

Conduct research on other streams, freshwater outlets, and
their accessibility to salmon.

Examples of such monitoring indicators include: the number

Marsh habitats do not show up on county wetland maps. Use
LiDAR and existing data to determine the location and extent
of wetland habitats.

armoring removed, number of trees planted, and acres of habitat

z

Identify gaps in riparian restoration areas outside of the eight
priority watersheds.

Salmon Recovery Portal and other easily accessible information

z

Fish surveys are needed in watersheds with Coastal Cutthroat
Trout.

z

More eDNA work is needed to identify other fish-bearing
streams beyond the eight priority watersheds.

of strategies and actions to answer questions such as: Did this

Update stream and wetland layer maps to ensure their
accuracy.

survive? Did forage fish return to this area to spawn? These data

z
z

z

NEARSHORE
z

Research Pacific Herring use in the San Juans and identify
new forage fish spawning sites.

and location of fish passage barriers removed, length of shoreline
permanently protected. These can often be easily tracked through
the Washington State Recreation and Conservation Office’s
managed for WRIA 2.
Effectiveness monitoring provides feedback on the outcomes
restoration project lead to expected results? Did the vegetation
are more expensive to track, but very important for testing the
recovery hypotheses and efficacy of actions. Generally, project
sponsors conduct effectiveness monitoring at specific sites.
The PSEMP and other regional and statewide efforts should be
leveraged for additional effectiveness data and support.
Status and trends monitoring provides feedback on the overall
extent and quality of habitats and species, which is a combination
of a response to recovery efforts as well as a check on additional
degradation and pressures. This type of monitoring answers
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questions such as: Are the long-term habitat goals being achieved?

strategies). This section describes the framework and process for

Is there more or less shoreline armoring in the last 5 years? What is

adaptive management to actively incorporate new information and

the population size of Pacific Herring?

monitoring data, and change course as needed.

Combined with the information gaps described above, monitoring

Description of Roles in Monitoring &
Adaptive Management Process

data provide important information for the adaptive management
process about the approach to recovery (Are new strategies

New information is collected and packaged by researchers,

needed? Are there different priority areas warranted based on new

monitoring leads, and others as funding is available, or on a

information?). A full monitoring plan and selection of indicators is

frequency determined by established protocols. Monitoring leads

outside the scope of this Chapter Update, and does not currently

work with the Lead Entity Coordinator to determine the approach

exist. However, a full monitoring plan is critical to prioritize

and timing to share information with the Technical Advisory Group

indicators, estimate costs, and attract funding to implement a

(TAG). The TAG determines whether information requires an action,

robust monitoring program and adaptively manage the Salmon

such as identifying a new strategy, action, or priority monitoring

Recovery Plan.

indicator; changing scoring criteria for project selection; or

ADAPTIVE MANAGEMENT

recommending the development of a new policy or program. The

This Chapter Update was developed using an adaptive

body of the Lead Entity (Citizen Advisory Group). Following action

management framework. The regionally accepted and adopted

by the policy body, key members may engage with recovery

TAG develops a recommendation for consideration by the policy

tool, Open Standards for the Practice of Conservation, was used
throughout the planning process, with some details remaining
behind the scenes as part of the process (such as conceptual
model development), and others brought forward to the Chapter
Update (such as habitat goals, implementation targets, and

DESIGN
What should we do?
Where? Why?

ADJUST
Strategies or goals,
project review
process

A TYPICAL
ADAPTIVE
MANAGEMENT
PROCESS

EVALUATE
Report on results:
What is working?
What isn’t working?
What assumptions
were correct/
incorrect?
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IMPLEMENT
Strategy, project,
policy

MONITOR
Was it done?
Did it work? Are we
close to goal?
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Appendix A. Goal and Strategy Crosswalk Table. This table provides an overview of how the strategies identified in this plan achieve the desired habitat goals. Strategies

Regulatory Effectiveness
& Enforcement

Restoration Strategy:
Reduce Impacts of
Artificial Ponds

Restoration Strategy:
Restore Instream Habitat
Complexity

Restoration Strategy:
Restore Fish Passage

Restoration Strategy:
Reduce Impacts of
Backshore Roads

Restore & Protect
Streamflows

Protect Uplands:
Voluntary Acquisitions &
Conservation Easements

Protect & Restore
Seagrasses and Kelps

Restoration Strategy:
Remove Tidal Barriers

Restoration Strategy:
Restore Marine Riparian
Vegetation and Streamside
Buffers

Goal Statements

Restoration Strategy:
Remove Shoreline
Hardening

Protect Nearshore Habitat:
Voluntary Acquisitions &
Conservation Easements

Strategies

Permanently protect 4.1 miles of intact sand and gravel beaches utilized for forage fish spawning.

Sand and Gravel
Beaches

Permanently protect 31.5 miles of intact beaches in highest and high priority fish use shoreforms.
1.4 miles of degraded spawning beaches will be restored.
13.5 miles of degraded shoreline habitats and processes in highest and high priority fish use shoreforms will be restored.
Eelgrass and kelps are protected along 4.25 miles of highest fish use shoreforms and 30 miles of high fish use shoreforms

Seagrasses and
Kelps

Permanently protect 65 parcels (180 acres) of the private tideland parcels associated with herring spawning grounds.
Restore eelgrass and kelps at 100 parcels (344 acres) of public and/or private tideland parcels associated with herring spawning grounds.
Eelgrass and kelps are protected and/or restored along 4.25 miles of highest fish use shoreform and 30 miles of high fish use shoreforms.
Permanently protect 2.1 miles of unarmored forage fish spawning beaches with high quality overhanging vegetation.
Permanently protect 2.7 miles of highest priority and 13.5 miles of high priority fish use shoreforms with intact forested riparian buffers.

Marine Riparian
Vegetation

Restore overhanging marine riparian vegetation at 2.25 miles of forage fish spawning sites with degraded overhanging vegetation.
Restore marine riparian buffer vegetation at 2.5 miles of the highest priority fish use shoreforms and 20 miles of high priority fish use shoreforms with degraded
vegetation.
Restore overhanging marine riparian vegetation at 2.25 miles of forage fish spawning sites with degraded overhanging vegetation.

Feeder Bluffs

Pocket Beaches

Permanently protect 7 miles of priority intact feeder bluffs
Restore 3.25 miles of priority restoration feeder bluffs
Permanently protect 30 miles of priority pocket beaches
Restore 13.25 miles of priority pocket beaches
Permanently protect 50% of 50-year goal of intact coastal wetlands/tide channels associated with highest and high priority fish use areas.

Coastal Wetlands

Remove 8 priority tidal barriers.
Restore 50% of 50-year goal of coastal wetlands/tide channels associated with highest and high priority fish use areas.

Freshwater Flow

Study, set and meet instream flow requirements in Cascade Creek and False Bay Creek. Study and set ISF in the 6 other watersheds: Garrison, West Beach, Fish
Trap, Crow Valley, Doe Bay, and Bayhead/Victorian.

Freshwater
Riparian

All priority areas in 8 identified watersheds have improved riparian extent and quality.

Freshwater Fish
Accessibility

Reduce the number in-channel ponds and diversions that negatively impact species
Increase accessibility in 8 priority watersheds, including culverts, dams, dewatered streams and temperature barriers
Bring all priority streams (starting with the 8 priority watersheds) into compliance with state water quality standards for salmonids.

Freshwater Water
Quality
By 2030, all priority streams are within state water quality standards.
Freshwater
Invasive Aquatic
Species
Regulatory
Effectiveness &
Enforcement

Eliminate non-native species from 8 priority watersheds and all streams with access to salmonids
Within 3-years San Juan County will fully incorporate the salmon recovery plan into its land use permitting and planning, and will implement an effective
monitoring and enforcement program to ensure permitted development activities are in compliance with salmon recovery goals.
Within 5-years San Juan County will actively partner with WDFW and other permitting agencies to assist their enforcement of regulations that protect salmon /
forage fish habitat.

September 2021
February 2022
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