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1.1 A Salmon Conservation Plan
Native, wild salmon are at risk throughout the
Northwest. In 1999, the federal government listed
Chinook salmon and bull trout as threatened under
the Endangered Species Act. Coho salmon are now
a species of concern under the Act. In response to
these federal listings, the Snohomish Basin Salmon
Recovery Forum (Forum) created this Salmon
Conservation Plan (plan) to guide protection and
restoration of salmon in the Snohomish River basin.
The Forum is a cooperative effort with members
representing the variety of perspectives found
in the basin, including local government, The
Tulalip Tribes, business, recreation, agriculture,
the environment, the public, and others. Working
together, the Forum has achieved a high level of
consensus and support for the plan.
At 1,856 square miles, the Snohomish River basin
is the second-largest watershed - behind the Skagit
River basin - draining to Puget Sound. The people
who live and work in the Snohomish River basin
take pride in their communities that span from the
urban areas of Everett to the rural quality of life that
includes small towns, farms, and forestry. They want
to protect and restore salmon runs that are vital to
local culture, identity, pride, and economic health.
This plan proposes a scientifically based and feasible
course of action over the next decade to begin
recovering local salmon populations. The plan is
based on a careful review of scientific data, historical
records, and social and economic considerations.
It provides clear direction to local governments,
agencies, interest groups, citizens, and other
interested parties on recovery actions that will be
most beneficial, where they should occur, and when
they should happen.
Snohomish River Basin Salmon Conservation Plan – 1-1

This plan is one part of a regional effort to ultimately recover Chinook
salmon populations in Puget Sound, and an important step toward keeping
coho salmon from being listed as a threatened species.
Figure 1.1
The Snohomish River Basin

1.2 Salmon and Trout in the Snohomish River Basin
The Snohomish River basin is one of the primary producers of anadromous
salmonids in the Puget Sound region. Nine salmon species are found in
the basin, and the Forum has taken a multi-species approach to salmon
recovery. The Ecological Analysis for Salmonid Conservation (2004), the scientific
foundation for the plan, identifies Chinook salmon, bull trout, and coho
salmon as proxy species to represent all anadromous salmonids in the basin
(the Ecological Analysis for Salmonid Conservation is provided as an appendix to
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this plan). The Forum assumes that a strategy that addresses these species
will adequately address the needs of all anadromous salmonids. Additional
protections may be warranted to protect resident trout populations living
upstream of natural barriers.

To recover Chinook salmon
across Puget Sound, recovery in
the Snohomish River basin is
essential.

This plan is based on an ecosystem approach, meaning that it considers the
interaction of the biological community with the physical and chemical
environment. Ecosystem processes throughout the river basin strongly
influence habitat capacity and conditions downstream.
The sections below summarize the status and recovery needs of the three
proxy species from an ecological perspective.
Chinook. Two distinct, naturally spawning Chinook salmon populations
exist in the Snohomish River basin: Skykomish Chinook and Snoqualmie
Chinook. Most of the Snohomish River basin Chinook spawn in the
mainstems of the Skykomish and Snoqualmie Rivers, and in the Lower
Sultan, Upper South Fork Skykomish, Lower Tolt, and Raging rivers.
Both populations are at less than 10% of historic levels. The loss of rearing
habitat quantity and quality along mainstems, within the estuary, and in the
nearshore environment is thought to be one key reason for the decline of
Snohomish River basin Chinook salmon.
Actions that improve the connection of floodplains to riparian forests and
side channels, as well as those that improve habitat complexity in the vicinity
of and downstream from Chinook spawning areas are predicted to be the
most effective in improving population performance. Habitat actions in
these areas alone, however, will not adequately address all viable salmon
population needs. The most successful, lowest risk strategy for salmon
recovery in the Snohomish River basin will include actions focused on
restoring and preserving watershed processes across the basin, with special
emphasis on rearing habitat improvements in the mainstems, estuary, and
Puget Sound nearshore.

“Salmon” and “Salmonid” are
used interchangeably throughout
this document.

Bull Trout. There are four local bull trout populations in the Snohomish
River basin: North Fork Skykomish River, South Fork Skykomish River,
Salmon Creek, and Troublesome Creek (considered to be a resident
population only). Bull trout in the basin exhibit three main life-history
strategies: resident (spend their lives where they hatch), fluvial (migrate
to rivers), and anadromous (migrate to salt water). Bull trout can be found
throughout the basin, generally downstream of anadromous fish barriers.
The total bull trout population is unknown, although it is considered to be
much smaller than the Chinook or coho salmon populations.
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Bull trout display several characteristics that put them at greater risk than
Chinook or coho. They are more sensitive to water temperature, soil erosion
into streams, contaminants in stormwater runoff, and adult fish passage
barriers. Bull trout viability in the Snohomish River basin depends on
preserving watershed processes and habitat conditions in the spawning areas
(Upper North Fork Skykomish and Foss River sub-basins) and taking actions
that improve Chinook salmon, as these will also benefit bull trout.
Coho. Coho salmon are relatively abundant in the Snohomish River
basin, with the basin producing more coho spawners than any river system
between the Columbia River and the Canadian border. Coho use small, lowgradient coastal and tributary streams for spawning and rearing. Healthy
and harvestable coho salmon populations will likely depend on actions that
maintain access, adequate flows, sediment conditions, large woody debris
loading, nutrient levels, and temperatures in lowland tributaries where
coho spawn and rear, and in headwater sub-basins that contribute to healthy
downstream habitat conditions.

1.3 Recovery Needs
Successful recovery will depend on integrating improvements in habitat,
harvest, and hatchery management. Substantial improvements in habitat will
address the current rearing habitat bottleneck. Choosing to reduce harvest
to take advantage of habitat gains and rebuild run sizes is an example of
integration. Likewise, improving hatchery management to allow migration
above hatchery weirs provides additional habitat for larger numbers of adult
returns. While the Forum’s work is focused on habitat because this is where
local governments have the most influence, the plan also includes actions to
improve hatchery and harvest management.
Habitat. The quantity and quality of instream habitat is the product of
complex interactions between the physical and biological environment.
Human activities have disrupted these natural cycles, resulting in degraded
habitat conditions. Recovery actions that address the underlying natural
process problems rather than just the symptoms of habitat loss are most
likely to be successful over the long term.
This plan categorizes the 62 sub-basins in the Snohomish River basin and
the nearshore area into 12 strategy groups based on their location, habitat
conditions, and current and potential salmon use. Recovery hypotheses
were developed to outline the role each of the 12 strategy groups will play
in achieving the quantity and quality of habitat needed for recovery. While
some sub-basin strategy groups will play a greater role than others, all areas
in the basin will contribute to salmon conservation and recovery.
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During the scientific assessment for the Ecological Analysis for Salmonid
Conservation, the Forum reviewed current habitat conditions, the predicted
conditions under a “current path” scenario, and determined the amount
of habitat needed to reach the recovery targets set by the co-managers
(Washington Department of Fish and Wildlife and Puget Sound tribes). The
Technical Committee analyzed the following habitat indicators: riparian
forest, instream passage barriers, edge habitat, instream habitat structure
(large woody debris), forest cover, impervious surface, and road density. The
Forum used this information to develop the recommendations explained
below in Section 1.4.
Harvest. Today’s Chinook harvest rates range from 20-30%, down
significantly from the late 1970s when harvest was nearly 80%. Based on
recent analyses of spawner-recruit data, annual harvest rates below 24% will
allow Chinook populations to increase in abundance toward recovery. While
harvest management alone cannot lead to recovery, harvest impacts can be
controlled so that habitat restoration and protection, as well has hatchery
reforms, will effectively promote recovery.
Hatcheries. Directed harvest on wild Puget Sound Chinook is not allowed.
For this reason, two Chinook hatchery programs in the basin provide
hatchery fish for harvest to maintain some treaty and non-treaty fishing
opportunities. A mark-selective fishery in the Skykomish river targets fish
produced at the Wallace River Hatchery, and a fishery in the vicinity of
Tulalip Bay targets fish produced at the Tulalip Hatchery. Both programs are
integrated with the Skykomish Chinook population in order to minimize loss
of population fitness due the to the inevitable contribution of some hatcheryorigin fish to the natural spawning population.

1.4 Vision and Approach for Salmon Recovery
As a long-term vision for achieving recovery, the Forum has agreed to work
toward recovery planning targets set for Chinook by the co-managers and set
for bull trout by the U.S. Fish and Wildlife Service, and take actions to avoid
coho salmon listings.

All areas of the basin have a role
to play in salmon recovery.

Sub-Basin Strategy Groups
Nearshore
Estuary
Mainstem - Primary Restoration
Mainstem - Secondary
Restoration
Rural Streams - Primary
Restoration
Rural Streams - Secondary
Restoration
Urban Streams - Restoration
Headwaters - Primary Protection
Headwaters - Secondary
Restoration
Headwaters - Secondary
Protection
Headwaters - Protection Above
Natural Barriers
Headwaters - Restoration Above
Falls and Dams

Limited resources make it impossible to do everything everywhere. For the
next 10 years, the Forum recommends that recovery actions focus on:
1.

Improving habitat quantity and quality in the nearshore, estuary, and
mainstems to get the listed species back on track.

2. Minimizing habitat losses and making habitat gains through restoration in
the rest of the basin.
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Under this approach, the Forum recommends targeting approximately 80%
of the basin-wide capital project resources toward protection and restoration
efforts in the nearshore, estuary, and mainstems, 15% toward the lowland
tributaries, and 5% toward the headwaters. The Forum also supports a
variety of actions across the basin to avoid and minimize losing existing
habitat: regulations, stewardship activities, incentives, and education. In the
future, the approach could broaden to a wider distribution of actions across
the basin.
Building on the long-term vision and recovery approach, the Forum
recommends significantly improving habitat conditions in the next 10 years.
The Forum agreed to pursue quantitative 10-year habitat improvement
milestones for the nearshore, estuary, mainstem, and lowland tributary sub-basin
strategy groups. These are shown in Tables 1.1 and 1.2. Modeling results
show that this will set a long-term course for recovery. For the mainstem
primary restoration sub-basin strategy group, the Forum recommends that
40-60% of the habitat milestones be accomplished in the Snohomish County
portion of the basin and 40-60% in the King County portion of the basin.
Table 1.1
10-Year Habitat Gains Needed in Key Sub-Basin Strategy Groups
Sub-Basin Strategy Group and
Habitat Condition

Needed Gain in Next 10 Years
(Including Current Path Gains)

Current Intact

Total Needed at
Year 2015

Nearshore Beaches and Shoreline

8.4 miles

At least 1 mile

At least 9.4 miles

Estuary: Tidal Marsh

1,483 acres

1,237 acres

2,720 acres

Restored Edge Habitat

236 miles

10.4 miles

246.4 miles

Restored Riparian Habitat

5,991 acres

256 acres

6,247 acres

Restored Off-Channel Habitat

350 acres

167 acres

517 acres

Large Woody Debris

N/A

41 new logjams

Mainstem Primary Restoration:

Table 1.2
Riparian Forest and Off-Channel Habitat Gains in Other SubBasin Strategy Groups
Riparian Forest (acres)

Off-Channel Habitat (acres)

Sub-Basin Strategy Group and Sub-Basins
50 year

10 year

50 year

10 year

Mainstem — Secondary Restoration

31

6

27

6

Rural Streams — Primary Restoration

67

13

49

10

Rural Streams — Secondary Restoration

0

0

203

41

Urban Streams

379

75

0

0
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In addition, the plan recommends improving other habitat conditions across
the basin: fish passage, forest roads, forest cover, riparian habitat, impervious
surfaces, and water quality, coupled with regulatory and policy actions,
as well as technical assistance. To achieve these milestones, the Forum is
building on the strong recovery work that has already started in the basin.
The plan highlights some of the many public and private partnerships and
accomplishments that set the foundation for future community action.

1.5 Strategies for Key Land Use Areas
The Forum recommends comprehensive and cooperative approaches for
working with the farming community, rural residential areas, forest lands,
urban areas, and roads and utilities throughout the basin.

Agriculture
Farming is a major land use along the mainstem rivers, the estuary, and some
of the lowland tributary areas - the same areas that salmon depend on for
survival. The Forum recommends a comprehensive and cooperative approach
to working with willing agriculture landowners on habitat protection and
restoration. This should include:
•

Supporting viable agriculture.

•

Recognizing the initiative and expertise of the farming community.

•

Protecting intact habitat.

•

Providing technical assistance to help implement on-the-ground projects.

•

Encouraging the use of incentives.

•

Working cooperatively to identify and implement solutions.

Forestry
Approximately 75% of the Snohomish River basin is in forestry, with roughly
50% in federal ownership. Approximately 55% of the land base in the basin
is covered by other planning efforts, including the Northwest Forest Plan and
the Forests and Fish agreement. The most important actions related to nonwilderness forest lands are:
•

Retaining intact forest lands, including supporting protections of federal
forest lands and discouraging conversion to non-forestry uses.

•

Sharing and coordinating data, monitoring, and research efforts with
federal, state, and private forest managers to better inform adaptive
Snohomish River Basin Salmon Conservation Plan – 1-7

management of forest lands. This includes information from the Ecological
Analysis for Salmonid Conservation.
•

Encouraging road maintenance, decommissioning abandoned forest
roads not needed for fire protection, and improving fish passage.

•

Considering expansion of wilderness designation (such as portions of the
Pratt River sub-basin, or the Wild Sky Wilderness proposal that includes
portions of the Beckler, Rapid, Tye, and Upper Wallace river subbasins).

•

Supporting forest stewardship activities and programs.

The plan outlines special considerations for federal lands, state forest lands,
large commercial forest lands, and small forest operations.

Rural Residential
Rural residential areas make up a large percentage of the basin’s land base
and will play a strong role in salmon recovery. Key approaches for all rural
residential areas are:
•

Retaining and restoring forest cover throughout the basin.

•

Developing and promoting stewardship planning and the use of
incentives, such as tax incentives or transfer of development rights
programs.

Urban
Urban areas play an important balancing role in implementing salmon
recovery actions. Urban areas are expected to take future planned growth in
accordance with the Washington State Growth Management Act, however
urban areas also need to act to reduce the impact of development on the
environment. The recommended approaches for all urban areas include:
•

Adopting comprehensive plan goals that integrate plans for multiple
benefits.

•

Keeping population growth and development pressure focused in urban
areas and establishing receiving sites for transfer of development rights.

•

Acquiring and managing public lands in part for their ecological and
salmon benefits.
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•

Protecting and enhancing forest cover and other habitat areas where
possible.

•

Encouraging water conservation.

Roads and Utilities
The recommended approaches for addressing the effects of roads and utilities
include:
•

Minimizing the impacts of existing and future roads on salmon habitat.

•

Focusing road mitigation on recovery priorities.

•

Applying best management practices and other techniques in siting,
maintaining, and repairing roads and utilities.

•

Adopting the Regional Road Maintenance Guidelines.

1.6 Recommended Actions
The Forum recommends a multi-pronged strategy that combines tools that
can be applied basin-wide with specific capital and programmatic actions
within sub-basin strategy groups.

Basin-Wide Tools
The Forum recommends a variety of tools that can be used to protect habitat
and help reach the 10-year habitat condition milestones. This plan outlines:
•

Solid policy, regulatory, and programmatic actions necessary to protect
currently intact habitat conditions. The recommendations in this section
are intended as guidance for local governments on what is necessary
for Chinook and bull trout recovery. As such, they do not imply a
commitment or intent on the part of any local government to adopt these
ideas. Local governments have the final decision-making authority to
choose and implement policies that work for their jurisdictions within
the context of their broader responsibilities.
Recommendations cover areas related to land use, wetlands, stream
buffers, infrastructure in buffers, shoreline modifications, floodplain
alterations, channel migration zones, landslide hazard areas, clearing
and grading, retention of large woody debris, stormwater, water quality,
habitat-forming processes, mitigation, and noxious weeds.
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Protection and restoration
actions along the Snohomish
nearshore, in the estuary, and
along mainstem rivers are
considered essential for salmon
recovery in the basin.

•

A comprehensive technical assistance program to inform and help
landowners, businesses, and residents take actions, with the aim
of building a stewardship ethic among all residents in the basin.
Recommendations cover public outreach and education as well as
technical assistance for landowners regarding agriculture, forest
stewardship, and rural stewardship.

•

Incentive programs to encourage and reward positive actions, such
as tax/fee reductions, transfer of development rights, streamlined
permitting, recognition, and flexibility.

•

A targeted enforcement approach to address flagrant violations.

Projects in Sub-Basin Strategy Groups
For each of the 12 sub-basin strategy groups, the plan describes the group’s
role in salmon recovery, key habitat threats, and recommended actions
for on-the-ground capital projects and programs. Capital projects to
restore habitat conditions and acquire valuable intact areas are a critical
component of the salmon conservation plan. Lists of capital project ideas and
opportunities to achieve the habitat condition milestones have been prepared
for each sub-basin strategy group and address restoration of the key habitat
conditions critical for salmon recovery.
Projects have gone through an initial evaluation based on the Forum’s top
criteria: benefit to Chinook habitat, benefit to coho habitat, habitat threat,
cost, and landowner willingness. Other criteria, such as project status,
are also considered. Capital projects will need to be further identified and
refined to meet the habitat condition milestones set for the first 10 years.
Sub-basin strategy group highlights include:

The Forum recommends
cooperative solutions that
work for local governments,
organizations, and landowners.

•

General recommendations for all capital projects, such as working with
willing landowners and keeping the community informed about projects
as they are developed and implemented.

•

Capital and non-capital project ideas and opportunities for the nearshore
and estuary, and a general description of capital project opportunities in
the mainstem - primary restoration sub-basin strategy group.

•

Capital project ideas and opportunities for each sub-basin group ranging
from small projects to complex, multi-year, multi-agency reach-scale
efforts.
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1.7 Implementing Actions
Implementing recommended actions is the most critical step in salmon
recovery. There are many aspects of ensuring successful implementation,
including tracking effectiveness, determining costs, identifying funding, and
ultimately obtaining commitments that actions will be taken.

Adaptive Management
The Forum supports using adaptive management to maximize success
in meeting the long-term vision of recovering Chinook salmon and bull
trout. Adaptive management is a tool used in complex decision making to
increase the chances of success by incorporating new data, information about
successes and failures, and flexibility into a long-term management program.
The Forum has developed an adaptive management framework that describes
the importance of assessing the problem, designing a program, implementing
actions, monitoring effectiveness, evaluating results, and adjusting actions.
The plan includes four levels of monitoring and evaluation for both ecological
and socio-economic considerations:
•

Implementation. Are actions that were committed to being
implemented?

•

Direct effectiveness. How effective is a specific project or type of
project?

•

Cumulative effectiveness. Are projects as a whole achieving the
anticipated results?

•

Validation. Are the basin and sub-basin hypotheses valid?

Costs
The draft plan includes order-of-magnitude cost estimates for implementing
all basin-wide actions over the next 10 years. These cost estimates include:
Capital restoration costs
Acquisition costs
Non-capital/programmatic costs
Total 10-Year Costs

~$93 million
~$16 million
~$25 million
~$134 million

Funding
Securing funding sources for salmon recovery is of great interest and
importance to the Forum, and is essential to successfully implement the
plan. The plan identifies several funding policies and ideas to pursue. These
include:
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“We need to set clear goals for
the recovery of these species and
identify pathways that afford
jurisdictions the best chance of
meeting these goals.”
Carolyn Edmonds,
King County Council

•

Leveraging funding from local, state, federal, private, and non-profit
sources to form a salmon recovery “funding quilt.”

•

Pursuing and utilizing local option fees through, for example, utilities,
King Conservation District, and Conservation Futures, as well as
considering new sources such as pesticide/fertilizer fees or flush fees.

•

Pursuing state and federal grants and other dollars, and working with
other partners in the region to identify more stable state and federal
funding.

•

Recognizing the importance of private-sector contributions, including
mitigation projects as a source of salmon recovery funding.

Commitments
Forum members have made implementation commitments in the form
of resolutions or letters. First phase commitments are general. While the
Forum developed a template for commitments, they were adjusted to suit the
needs of individual implementers. Commitment resolutions and letters are
included in the plan, along with explanations of the types of conditions being
requested and a discussion of how federal assurances may be determined in
the future.

1.8 Next Steps
With completion of the plan, the Forum’s focus will shift towards
implementing the actions and recommendations contained herein. The
Forum will also continue to participate in efforts to consolidate local
watershed plans into a regional Puget Sound salmon recovery strategy.
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Section 2.0
USER’S GUIDE AND TOPICAL INDEX

A key priority established by the Forum
was to make this plan usable and
helpful to those who read it. Similarly,
the Forum hoped to create a dynamic
document that:
•

Effects change,

•

Entices people to learn about the
pressures facing salmon in the
Snohomish River basin, and

•

Empowers a variety of individuals
and groups to implement the
Forum’s recommendations.

To help readers navigate through the
plan, key terms are listed on this page
along with the sections where relevant
information can be found.
Note: Identical strategies and actions
are sometimes referenced in different
sections. Duplicating information
throughout this plan was intentional and
designed to help the reader understand
proposed actions either by geographic
area, land use, or topic.

June 2005

Agriculture
Bull trout
Capital projects
Chinook
Coho
Commitments
Costs
Estuary
Forestry
Forum
Funding
Habitat
Harvest
Hatcheries
Headwaters
Impervious surface
Incentives
Level of effort
Mainstems
Nearshore
Noxious weed control
Public outreach and
education

9.1, 10.2, 10.6, 11.5, 11.6, 11.7
4.0, Appendix C
8.0, 11.0, Appendixes K and L
4.0, 5.0, 6.0, 7.0, 8.0, 11.0, Appendix C
4.0, 5.0, 11.0, Appendix C
13.0
13.0, Appendix M
8.0, 11.5
9.2, 11.11 through 11.16
3.2, 8.0, 13.0
13.0
5.0, 7.0, 8.0, 10.0, 11.0, Appendix F
6.0, 7.0, Appendix G
6.0, 7.0, Appendix H
11.11 through 11.16
5.3, 9.0, 10.2, 11.8, 11.9, 11.10
10.6
8.0, Appendix J
8.0, 11.6, 11.7
8.4, 11.4
10.4

Recovery hypotheses

5.0, 6.0, 7.0, 11.0,
Appendixes E, F, I and J

Regulations
Roads, utilities,
transportation

8.0, 10.0

Rural areas
Shared Strategy for
Puget Sound

9.3, 10.5, 10.6, 11.6 through 11.9

Skykomish River
Snohomish River
Snoqualmie River
Technical assistance
Urban areas

8.4, 11.6, 11.7
8.4, 11.6, 11.7
8.4, 11.6, 11.7
8.0, 10.5
9.4, 11.10

3.2, 10.5, Appendixes A and B

9.5, 10.3

3.2, 13.3
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Section 3.0
SNOHOMISH BASIN SALMON RECOVERY OVERVIEW

FORUM MISSION: To protect, restore,
and enhance the productivity and diversity
of all wild salmon stocks in the Snohomish
River basin to a level that will sustain
ﬁsheries and non-consumptive salmonrelated cultural and ecological values.

Since the mid-1990s, local governments, community
groups, landowners, citizens, tribes, and businesses
have been meeting to address the decline of salmon
populations in Puget Sound. In May 1999, NOAA
Fisheries listed Chinook salmon throughout the Puget
Sound, including those in the Snohomish River basin,
as threatened under the federal Endangered Species
Act. In October of the same year, the U.S. Fish and
Wildlife Service added Puget Sound bull trout to the
list as threatened.
These listings prompted the need to develop a regional
recovery plan for the two species. In addition, coho
are a species of concern under the Act. Its size and
location, as well as many other features, make the
Snohomish River basin crucial to recovering these
salmon species in Puget Sound. Local support for
salmon conservation has continued to be a driving
force behind recovery efforts.

Puget Sound Evolutionarily Signiﬁcant Unit

Snohomish River Basin
Salmon Recovery Planning

June 2005

How do we address and protect the features that
make the Snohomish River basin unique and, in
doing so, recover salmon? The answer has been an
ongoing, local, and coordinated salmon recovery
effort. Following a description of the Snohomish River
basin and its place in the Puget Sound region, this
section outlines ongoing salmon recovery efforts, the
local governments, organizations, and other interests
involved, and the Forum’s place in the regional and
statewide process.

3.1 Snohomish River Basin
The Snohomish River basin includes the Skykomish
and Snoqualmie rivers, which join to become the
Snohomish River, and numerous smaller tributaries.
The basin is in close proximity to the Seattle
metropolitan area, yet still maintains a small-
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town charm, rural character, and the feeling of a family-owned farming
community. The border between King and Snohomish counties bisects the
basin. The Tulalip Tribes have a reservation in the northwestern portion of
the basin and the Snoqualmie Tribe lives in the Snoqualmie Valley.
Important land uses throughout the basin include forestry, urban, residential,
light industrial, infrastructure (roads and railroads; gas, water, and power
lines), recreation, agriculture, and mining. Private and federal forest lands
and Federal Wilderness Areas comprise almost three-quarters of the basin.
Agricultural lands, comprising approximately 5% of the basin, dominate
the floodplains of the Snoqualmie, Snohomish, and lower Skykomish rivers.
Rural residential development is scattered throughout the lowlands and river
floodplains. The highest concentration of urban development occurs near
the Snohomish River estuary. Cities range from Everett at the mouth of the
estuary to Index, Skykomish, and North Bend in the mountains. A developed
port and other uses exist along the Snohomish nearshore. Figure 3.1 shows
land uses in the basin and Figure 3.2 shows approximate land ownership.
Figure 3.1
Land Uses in the Snohomish River Basin
Snohomish River Basin Land Uses
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Figure 3.2
Land Ownership
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The Snohomish River basin is changing, with the traditional industries of
forestry and agriculture shifting to more urban uses. Human population in
the basin is projected to increase by 59% from 311,224 in 2000 to 528,293
in 2030 (Snohomish County Planning and Development Services, 2004).
Further, the basin is a major source of municipal water for the cities of
Everett and Seattle, southwest Snohomish County, and other areas.1 In 2000,
approximately 870,000 people were served with water from the basin. This
number is projected to increase about 33% to 1,160,000 by 2020. Water
demands from the basin are projected to increase by about 17% between
2000 and 2020 (Central Puget Sound Regional Water Supply Outlook, 2001).

What makes the Snohomish River basin unique for salmon?
Several unique features make recovering salmon populations in the
Snohomish River basin crucial to overall success in the Puget Sound region:
1

The City of Seattle’s Tolt Project supplies water to Seattle (north of the ship canal), Shoreline, Woodway, Lake Forest Park, and
the area between Lake Washington and Lake Sammamish north of Interstate-90 (e.g., Bellevue, Redmond, Kenmore, Kirkland,
Woodinville, and Duvall). The City of Everett’s and Snohomish Public Utility District’s Jackson Project in the Sultan River sub-basin
supplies water to all of southwest Snohomish County (Everett, Edmonds, Mountlake Terrace, Lynnwood, Mill Creek, and Brier),
Snohomish, Lake Stevens, Monroe, Marysville, Sultan, part of the Tulalip Reservation, Granite Falls, Arlington, and most of the areas in
between these cities.
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In order to recover Chinook
salmon in Puget Sound, it is
critical to recover them in the
Snohomish River basin.

Native Chinook populations in
this basin are below 10% of
historic population levels.

•

At 1,856 square miles, the Snohomish River basin is the second-largest
basin draining to the Puget Sound. Only the Skagit River basin is larger.

•

There are over 1,730 tributary rivers and streams that total
approximately 2,718 miles in length.

•

Nine salmonid species live in the basin: Chinook (Oncorhynchus
tshawytscha), coho (O. kisutch), chum (O. keta), pink (O. gorbuscha), and
sockeye salmon (O. nerka); steelhead and rainbow (O. mykiss), cutthroat
(Oncorhynchus clarki), and bull trout (Salvelinus conﬂuentus); and mountain
whitefish (Prosopium williamsoni).

•

There are two populations of Chinook salmon in the basin: Skykomish
and Snoqualmie.

•

The Skykomish population has the highest Chinook recovery target set in
Puget Sound and the Snoqualmie population has the third-highest target.

•

There are four local bull trout populations: North Fork Skykomish River,
South Fork Skykomish River, Salmon Creek, and Troublesome Creek.

•

The basin supports the largest number of coho spawners between the
Columbia River and Canadian border. It produces between 25-50% of
coho in Puget Sound.

•

The eelgrass beds in the Snohomish River delta are among the largest, if
not the largest, found in the central and southern Puget Sound. Eelgrass
is highly productive and grows rapidly, creating the food-base for fish,
shellfish, and waterfowl in shallow seas and providing shelter for marine
wildlife, including juvenile salmon. This is important habitat for the
Snohomish Chinook populations, as well as others in Puget Sound.

3.2 Salmon Recovery Planning
What is the Snohomish Basin Salmon Recovery Forum?
Although Puget Sound Chinook salmon and bull trout were officially listed
as threatened species in 1999, a cooperative effort to address basin-wide
salmon conservation needs started in 1994 with the Snohomish River Basin
Work Group. After the passage of the State Salmon Recovery Act in 1998,
this primarily technical group evolved and expanded into two groups:
the current Snohomish Basin Salmon Recovery Forum (Forum) and the
Snohomish Basin Salmonid Recovery Technical Committee (Technical
Committee). In coordination with regional efforts, the Forum developed
this plan as the local salmon recovery response across the basin. Snohomish
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County provides the lead staff to the Forum and helps guide salmon recovery
efforts in the basin.
As members of the Forum, citizens, businesses, tribal representatives,
farmers, environmentalists, and elected officials work together to understand
one another’s diverse viewpoints and find mutually agreeable solutions.
The Forum has become a knowledgeable and committed team dedicated
to creating a future for people and fish in the Snohomish River basin. The
Forum focuses primarily on habitat issues, as this is where local governments
and organizations have the most influence, although members also stay
informed about harvest and hatchery changes and issues. The Forum’s work
emphasizes the federally listed species of Chinook and bull trout, but also
includes all salmon species with the aim of avoiding future listings, especially
of coho.
The Snohomish Basin Salmonid Recovery Technical Committee assists
the Forum and includes scientific staff from agencies and organizations
represented on the Forum, as well as federal agencies such as NOAA
Fisheries. The Forum’s Policy Development Committee, which includes
some Forum members and alternates as well as staff to Forum member
agencies and organizations, previews policy issues for the Forum and makes
recommendations for the group’s consideration. Forum staff lead outreach
activities focused on plan development, identifying parties interested in
salmon recovery efforts, providing information, and soliciting community
input for consideration.
At the same time the Forum was created, the Snoqualmie Watershed Forum
was established through a formal inter-local agreement between King
County and the cities of Duvall, Carnation, Snoqualmie, and North Bend.
The Snoqualmie Watershed Forum has an interest in overall watershed
protection and health and has contributed important staffing and resources
to Snohomish River basin salmon recovery planning efforts.

How does the Forum coordinate with federal, state, and
regional planning efforts?
State and federal agencies, tribes, local governments, and others have independent authority over the factors that contribute to the viability of salmon
populations. How does the Forum fit in?
Federal agencies. Under the federal Endangered Species Act, two federal
agencies are responsible for species recovery in Puget Sound - the U.S. Fish
and Wildlife Service for bull trout and NOAA Fisheries for Chinook salmon.
As lead agencies, their first responsibility is to perform a status review that
determines whether a species listing as threatened or endangered is war-

Forum Members
Cascade Land Conservancy
City of Carnation
City of Duvall
City of Everett
City of Gold Bar
City of Lake Stevens
City of Marysville
City of Monroe
City of North Bend
City of Seattle
City of Snohomish
City of Snoqualmie
City of Sultan
Coordinated Diking Council
CrossValleyWater District
East King County
RegionalWater Association
King Conservation District
King County
King County Agriculture (2)
King County Citizen
Master Builders Association
Pilchuck Audubon Society
Port of Everett
Recreational Interests
Snohomish Conservation District
Snohomish County
Snohomish County
Agriculture (2)
Snohomish County Citizen
Snohomish County
Public Utility District
Snohomish County
Sportsmen’s Association
Stilly-Snohomish Fisheries
Enhancement Task Force
The Boeing Company
Town of Granite Falls
Town of Index
The Tulalip Tribes Citizen
The Tulalip Tribes
Washington State Department of
Fish and Wildlife (ex-ofﬁcio)
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ranted. Once a determination for listing is made, the lead agencies must
develop a recovery plan that would ultimately result in de-listing the species.
In Puget Sound, NOAA Fisheries and the U.S. Fish and Wildlife Service
have agreed to work with a regional organization (the Shared Strategy for
Puget Sound, or “Shared Strategy”) and local groups (such as the Forum) to
develop and implement the recovery plans.
“The Tulalip Tribes supports the
cooperative planning process
used by the Forum. Because
of its diverse membership, the
Forum has been very successful
in identifying, securing funding
for, and initiating good habitat
restoration projects that we
anticipate will help increase the
abundance of salmon stocks. I
have represented Tulalip Tribes
in many planning processes
that have not achieved the level
of success enjoyed by the Forum.”
TerryWilliams,Tulalip Tribes

The federal agencies also have a trust responsibility to federally recognized
Indian tribes to ensure that tribal treaty hunting, fishing, gathering, and
cultural practices are protected.
Tribes. The Puget Sound tribes have three areas of responsibility in salmon
recovery planning. The tribes participate in the local efforts to develop basinwide plans that address salmon recovery, and they develop technical, policy,
and recovery actions with other constituents. The tribes also serve as comanagers with the Washington Department of Fish and Wildlife in developing harvest and hatchery plans that address species recovery at both the local
and regional levels. Lastly, in discharging its trust responsibility, the federal
government consults with tribes in their review and approval of local and
regional recovery plans.
State of Washington. The Governor’s Salmon Recovery Office holds
authority to coordinate recovery efforts by state agencies. Beyond regulatory
authority for water quality, natural resource management, and community
development, state agencies provide staffing and technical input to the local
and regional salmon recovery planning efforts. The Washington Department
of Fish and Wildlife and Puget Sound tribes co-manage salmon harvest and
operate most salmon hatcheries. The State Salmon Recovery Funding Board
is an important resource for implementing capital protection and restoration
projects.
Regional coordination. The Shared Strategy for Puget Sound (Shared
Strategy) is a collaborative effort of NOAA Fisheries, U.S. Fish and Wildlife Service, the State of Washington, tribes, local governments, and interest groups to develop a Chinook and bull trout recovery plan for the Puget
Sound Evolutionary Significant Unit and Coastal-Puget Sound Distinct Population Segment of Bull Trout.
The Snohomish River basin, represented by the Forum, is one of fourteen
watersheds in Puget Sound that is working cooperatively with Shared Strategy to identify actions necessary to recover Chinook salmon and to obtain the
commitments needed to achieve those actions. This work will help ensure
that the priorities for those who live and work in the Snohomish River basin
are represented in the regional recovery plan. The recovery actions identi-
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fied for the Snohomish River basin will be combined with those from other
watersheds to develop an effective Chinook regional recovery plan that will
be completed by July 2005.
Other plans related to salmon recovery. Salmon-related conservation
on federal forest, state forest, and private commercial forest lands in Washington are addressed in other plans. In the Snohomish River basin, this accounts for about 55% of the land base (30% federal and 25% state or private
commercial forests). Federal lands are managed under the Northwest Forest
Plan that includes an Aquatic Conservation Strategy. Non-federal (including state) forest lands and private commercial landowners who own more
than 20 acres are covered by the state Forests and Fish Agreement, which
was enacted in 1999 and adopted by the Forest Practices Board in 2001.
The purpose of the agreement is to provide protection for fish habitat and
water quality on these lands by changing the way forest managers build and
maintain roads, protect riparian habitat and unstable slopes, and monitor the
effects of on-the-ground forest management activities.

The Forum’s work will help
ensure that the priorities for
those who live and work in
the Snohomish River basin are
represented in the regional
recovery plan.

Implementing the Forum’s recommendations related to data sharing and
adaptive management with federal, state, and commercial forest lands (see
Sections 9.0, 11.0, and 12.0) will help ensure that the priorities in this plan
are addressed on federal, state, and private commercial forest lands.

What are the Forum’s planning priorities?
In 2002, the Forum began work on this long-term plan to conserve salmon
in the basin. The goal of the plan is the same as the Forum’s mission. The
Forum’s planning priorities are:
•

Focus on multi-species salmon solutions. The Forum emphasizes
the conservation of Chinook salmon and bull trout and includes actions
that benefit coho and other salmon to avoid future Endangered Species
Act listings.

•

Use the best science available. The Technical Committee’s Ecological
Analysis for Salmonid Conservation (2004) was used to make ecological
determinations and integrate guidance set by federal, state, and regional
salmon recovery efforts.

•

Partner with Shared Strategy. The Forum’s work will help ensure
that local priorities are represented in the regional recovery plan. In
addition, the Forum recognizes that being part of the regional recovery
strategy should help local jurisdictions and organizations minimize
uncertainty under the Endangered Species Act, as well as contribute to
any regional implementation strategy that receives funding. In addition,

The Forum intends to protect
and restore salmon habitat in a
way that will provide a future
for both people and ﬁsh in the
Snohomish River basin.
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removing Chinook and bull trout from the federal endangered species
list will only happen at the regional level.
•

The Forum’s guiding
principles include:
• Working cooperatively
and developing a wide
range of public and private
partnerships.

Incorporate cultural and community values. The Forum strives
to integrate scientific principles with cultural, community, social, and
economic values to determine recommended actions. Forum members
also support farming, forestry, and rural communities, and recognize the
local economic benefits of recreation and tourism.

•

Create a usable plan. The Forum wants to provide clear, effective,
and practical direction so that a wide range of agencies, organizations,
and individuals will implement actions. The Forum envisions the plan as
a basis for consistent actions across the basin.

• Integrating scientiﬁc
information with tribal,
cultural, community, social,
and economic values.

•

Identify high-priority actions. The plan specifies high-priority areas
and the types of actions necessary to achieve measurable goals.

•

Recognize that all areas of the basin have a role in salmon
recovery. Contributions from specific areas may be different. Urban
areas, for example, will need to both accommodate future planned
growth following the State Growth Management Act, as well as take
actions to reduce the impact of that development. Recovery actions
in rural areas along the river mainstems will differ from those in the
headwaters.

•

Identify implementation responsibilities, costs, and timelines.
This will help local governments and organizations make commitments
to implement actions.

•

Build community support. Strong community support is critical for
successfully implementing actions, and ultimately recovering salmon.
The Forum highly values community input, provides opportunities for
public involvement, and considers community priorities.

•

Demonstrate progress and success. The Forum encourages action
now with the knowledge that ongoing evaluation and adjustment will
ensure that the most effective actions are implemented. The plan
includes methods to monitor, evaluate, and adjust actions as needed to
achieve measurable goals.

•

Encourage cooperation and integration of efforts. The Forum
recognizes the individual efforts of agencies and organizations and
promotes cooperation among them. The Forum conducts salmon
recovery planning work within the context of the Growth Management
Act and Shoreline Management Act.

• Valuing the contribution of
farming, forestry, and rural
and urban communities, and
acknowledging the rights of
private property owners.
• Recognizing that all areas
and communities of the
basin are connected.They
contribute to the basin’s
health and have a role to
play in salmon recovery and
protecting water resources.
• Promoting preservation and
restoration strategies that
work with natural ecosystem
processes.
• Using the highest quality
scientiﬁc data available to
inform decisions.
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•

Identify implementation tools and resources. The Forum has
identified implementation tools to help different parts of the community
best contribute to salmon recovery efforts and share the benefits and
responsibilities across the basin and across land uses.

How did the Forum address its planning priorities?
The Forum developed a multi-step process to address its planning priorities.
The steps included:
1. Identifying and analyzing the factors that have contributed to
salmon decline and recommending conservation actions from
an ecological perspective. The Technical Committee completed the
Ecological Analysis for Salmonid Conservation (2004) with assistance from
NOAA Fisheries to provide a scientific basis for recovery efforts. This
work included reviewing and synthesizing numerous technical studies, as
well as scientific modeling. The complete analysis is attached to this plan
as a CD appendix.
2. Using decision-making tools to compare recovery options
based on criteria including salmon habitat benefits, cost,
flexibility for local governments, and feasibility. The Forum
chose this approach because all members are interested in cost-effective
actions and agreed that it is important to avoid the “gridlock” that can
result when interests are stereotyped (e.g., “We can have agriculture or
salmon, but not both”).
3. Developing, evaluating, and choosing a recovery approach
that outlines how much effort to put towards various types
of actions in different geographic areas. A highlight of this
approach is a recommendation that approximately 80% of the capital
projects occur in the estuary, nearshore, and river mainstems because
these actions will show fast gains in Chinook salmon populations, as
well as help the community see results quickly. It will be important to
build on and maintain recovery momentum. More details about this
recommended approach are in Section 8.0.
4. Developing, evaluating, and choosing a long-term, 50-year
vision for salmon recovery and determining the overall level
of effort and habitat improvement goals for the next 10 years.
The Forum recommends a significant improvement for habitat conditions
during the next 10 years. Putting the community on a path to recovery
quickly will help maximize available funding and is more likely to create
flexibility over the long-run. It also makes sense to start actions that will
achieve faster gains (such as in the estuary), as well as those with longterm benefits (such as planting along rivers and streams). The details
Snohomish River Basin Salmon Conservation Plan – 3-9

about this level of effort are in Section 8.0 and the location-specific
priorities and actions throughout the basin are in Section 11.0.

Groups Providing
Feedback to Date
Forum Members
Snohomish County Farm
Bureau
Trout Unlimited SkyValley Chapter
American Rivers
Endangered Species Act
Business Coalition
Seattle Mountaineers
Recreational Access Committee
King County
Rural Forest Commission
American Rivers
Stilly-Snohomish Fisheries
Enhancement Task Force
Snohomish County Sportsmen’s
Association
Washington State
Department of Transportation
Monroe Chamber of Commerce
Snohomish County Marine
Resources Committee

5. Involving the community throughout the planning process.
Forum members and staff have and will continue to meet with
community groups and interested parties, as well as the broader
community, to gather input and suggestions about how the conservation
plan and implementation can best meet the needs of basin residents.
Forum representatives contacted more than 45 individuals and groups
asking for input, and hosted four public meetings throughout the basin
to discuss the draft plan published in 2004. Public outreach efforts will
continue building an maintaining a community-based foundation for
implementation. (See Appendix A - Public Involvement Activities for
a description of community involvement activities in support of plan
development.)
6. Acknowledging accomplishments and contributions while
continuing implementation during planning efforts. Forum
members and other organizations have been actively working to restore
salmon habitat since the late 1990s. Many of these actions are highlighted
in Section 8.0. All Forum members recognize that successful actions
create the foundation for long-term recovery, and that many actions can
be implemented while the plan is being fine-tuned.

What kinds of comments were received on the draft plan and how
did the Forum integrate them?
After publishing the draft plan in July 2004, Forum staff provided briefings
to interested community groups and asked for input. The plan was available
on Snohomish County’s webpage, where members of the public could
download the plan and a comment form, as well as email comments to the
Forum. Forum members also encouraged their organizations to review
the plan and provide input. The Forum hosted four public open houses
throughout the basin in October 2004 (Snohomish, Everett, Snoqualmie,
and Sultan), and maintained an open public comment period until October
29, 2004. The plan was also reviewed by the Shared Strategy for Puget
Sound and the Puget Sound Chinook Technical Recovery Team.

Puget Sound Energy
The Nature Conservancy
Snohomish County Agricultural
Advisory Board

When the comment period closed, Forum staff reviewed all submitted
letters, comment forms, and meeting summaries. The comments can be
categorized into several broad categories.

King County Agriculture
Commission

•

Support. Many of the letters and comments were supportive of the
Forum’s goals, recovery approaches, and specific actions. The range of
groups who indicated support included Snohomish and King counties,
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King County Agriculture Commission, Snohomish County Agricultural
Advisory Board, and many citizens.
•

Clarifications and minor corrections. These were noncontroversial, comprised the majority of the comments, and were
addressed by Forum staff.

•

Policy issues. These ranged from identifying future steps to more
completely address water quantity concerns to suggestions about
regulatory guidance revisions. These were reviewed by the Policy
Development Committee and/or the Forum for direction.

•

Ecological issues. The majority of these comments were requests
for clarification from the Puget Sound Chinook Technical Recovery
Team. These were addressed in consultation with the Snohomish Basin
Salmonid Recovery Technical Committee as needed.

Appendix B provides copies of the comments received during the public
comment period, as well as notes that direct readers to the section in
the plan where responses are provided. There were no major content or
direction changes as a result of the public review. Changes between the
draft and final plans include additional detail about the Ecological Analysis
for Salmonid Conservation (2004); significant additions to the harvest and
hatchery actions; a separate section on the integration of habitat, harvest, and
hatchery actions; clarifications and additions to the Forum’s vision; revisions
to the policy guidance; substantial additions to the monitoring and adaptive
management section; and implementation commitments in the form of
resolutions and letters.

The 2004 Draft Snohomish
Basin Salmon Conservation
Plan won an Honor Award
from theWashington Chapter
of the American Planning
Association in the Partnering
Plans Category.

What are the Forum’s next steps?
Within the basin, Forum members and others will implement recovery
actions specified in the plan, adjusting the path towards recovery as needed
through the adaptive management process. At the regional level, this plan
will become a chapter in the regional salmon recovery plan that is being
developed by the Shared Strategy for Puget Sound.

Snohomish River Basin Salmon Conservation Plan – 3-11

This page intentionally left blank.

3-12 – Snohomish River Basin Salmon Conservation Plan

Section 4.0
STATUS OF SALMON IN THE SNOHOMISH RIVER BASIN
This section provides an overview of salmon species
and recovery population targets in the Snohomish
River basin, providing a framework for answering the
question, “What is needed to recover local salmon
populations?” This section summarizes information
that is more fully explained in the Ecological Analysis for
Salmonid Conservation (2004), which is included as an
appendix.
The Snohomish River basin is one of the primary
producers of anadromous salmonids in the Puget
Sound region. However, historic salmon production is
estimated to have been substantially greater than that
experienced in recent history.
The Technical Committee identified Chinook salmon
(Onchorhynchus tshawytsha), bull trout (Salvelinus
confluentus), and coho salmon (Onchorhynchus kisutch) as
proxy species to represent all anadromous salmonids
in the basin. These three species have diverse habitat
requirements, and they occupy nearly the full
geographic range of anadromous habitat in the basin.
The Technical Committee assumed that a strategy
that addresses these species would adequately address
the needs of all anadromous salmonids. Additional
protections may be warranted to protect resident trout
populations living upstream of natural barriers. A list
of salmonid species in the basin and their status is in
Appendix C.
Chinook Salmon
Bull Trout
Coho Salmon

June 2005

4.1 Chinook Salmon

Naturally spawning Chinook salmon in the Snohomish
River basin are divided into two populations:
Skykomish Chinook and Snoqualmie Chinook. The
Skykomish population includes all Chinook that
spawn in the Skykomish River and its tributaries and
in the Snohomish River and its tributaries, including
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the Pilchuck River. The Snoqualmie population includes all Chinook that
spawn in the Snoqualmie River and its tributaries. Please see Figure 4.1 for
a Chinook distribution map. For planning purposes, Chinook presence and
recovery priorities were categorized by sub-basin. Please see Figure 5.2 for a
map of these groups and Sections 5.0 and 11.0 for detailed explanation.
Figure 4.1
Chinook Distribution in Snohomish River Basin
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Most of the Snohomish River basin Chinook spawn in the Skykomish
and Snoqualmie mainstems, and the Lower Sultan, Upper South Fork
Skykomish, Lower Tolt, and Raging Rivers, although they will also use
smaller streams with sufficient water flow such as Bridal Veil Creek and
Cherry Creek. Because of their large body size, Chinook generally prefer to
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spawn in mainstems with higher water flows and deep holding pools and are
able to spawn in larger gravel than most other salmon.
Historic equilibrium abundance for the Skykomish and Snoqualmie Chinook
populations are 51,000 and 31,000 fish, respectively. Co-manager data
show that between 1999 and 2003, the average Chinook escapement – or
number of fish returning to spawn – for the basin’s natural origin fish was
3,531 (1,755 for the Skykomish population and 1,776 for the Snoqualmie
population). This means that the Skykomish population is about 3.4% and
the Snoqualmie population is about 5.7% of historic equilibrium abundance.1
Average escapement numbers do not include hatchery fish that may stray and
spawn in the wild. If hatchery strays are included, the total escapement from
1999 to 2003 was 6,344 (4,099 for the Skykomish population and 2,245 for
the Snoqualmie population).

Chinook Recovery Targets
What are viable Chinook populations? As a way to determine the numbers
of Chinook salmon needed for recovery, NOAA Fisheries describes a viable
salmon population as one that has a negligible risk of extinction due to
threats from demographic variation, local environmental variation, and
genetic diversity changes over 100 years (NOAA Fisheries, 2000). A viable
population has four components or parameters. These are:
1. Abundance. The number of fish at various life stages or a specific
time. This is generally measured as population size. A population should
be large enough to survive normal environmental variation or humancaused impacts.
2. Productivity. The growth rate or the population’s potential for
increasing or maintaining its abundance over time. A population that
consistently fails to reproduce itself is at risk of extinction.
3. Spatial Structure. The geographic distribution of abundance at any
life stage among habitats or potential habitats. This is important because
structural changes in the population may impact species evolution and
ability to adapt to change.

Equilibrium abundance means
that spawning salmon have
maximized their use
of available habitat and are
simply replacing themselves in
the next generation.

Since 1999, the equilibrium
abundance for natural origin
spawners has been about
4.5% for Skykomish Chinook
population and 7% for
Snoqualmie Chinook compared
to the co-manager’s recovery
planning targets.

Climate change is a significant
controlling factor in salmon
recovery, impacting stream
flows, the freshwater and
marine food webs, sea levels,
stream and ocean temperatures,
ocean currents, and terrestrial
plants and animals. Scientists
are working regionally and
globally to address both the
causes and impacts of climate
change in local ecosystems.

4. Diversity. The differences in genetic and behavioral traits, including life
histories (e.g., run timing), sizes, and other characteristics. Diversity

It should be noted that Sunset Falls, along the South Fork Skykomish River, is an anadromous fish barrier. Since 1958, this habitat has
been available via a trap and haul operation run by the Washington State Department of Fish and Wildlife.

1

Snohomish River Basin Salmon Conservation Plan – 4-3

helps protect populations from short-term environmental change, and
provides a basis for survival during long-term environmental change.
The co-managers have established recovery planning targets for Chinook
spawner abundance and productivity. These are shown in Table 4.1 and
are available from the Shared Strategy for Puget Sound. The co-manager’s
recovery planning targets are approximately 75-80% of the estimated
historic population in the Snohomish River basin.
Table 4.1
Chinook Spawner Abundance and Recovery Targets and Ranges
for the Snohomish River Basin
Low Productivity

High Productivity

Population

Average Spawner
Abundance 1996-2000

Skykomish

1,700

17,000 – 51,000 (1.0)

39,000 (1.0)

8,700 (3.4)

Snoqualmie

1,200

17,000 – 33,000 (1.0)

25,000 (1.0)

5,500 (3.6)

Recruits are the progeny
(fish in the next generation)
of current spawning fish
that return to the system.
Recruitment includes both
fish that are harvested and
those that survive natural and
human-caused mortality to
spawn.

Planning Range for
Abundance

Planning Targets for Abundance

The low productivity number represents one adult fish return per spawner,
also called the equilibrium point of 1:1 (recruits per spawner). The high
productivity number represents the number of spawners at the point where
the population provides the highest sustainable yield for every spawner.
The productivity ratio is in parentheses for each population and represents
the relationship of recruits per spawner (e.g., 3.4:1 for the Skykomish
population). The numbers in Table 4.1 represent a specific point along a
population performance curve, and the recovery target (or current
condition) is a specific curve, not any one number of fish (see Figures 4.1 and
4.2). The targets predict the abundance and productivity of salmon based on
a fully functioning estuary, improved freshwater conditions, restored access
to blocked habitats, and poor ocean conditions. The targets are for natural
origin fish and do not include hatchery strays.
The following diagrams, Figures 4.2 and 4.3, help describe the numbers
included in Table 4.1. The figures represent the Skykomish and Snoqualmie
populations as a series of spawner-recruit curves called Beverton-Holt
curves. Each curve shows the relationship between the numbers of recruits
that are produced by current spawning fish. The points on the diagram
are recently observed spawner-recruits for the population. The curves
were developed by the co-managers through the Ecosystem Diagnosis and
Treatment Model.
As shown on the spawner-recruit curves, there is an upper limit to the
number of fish that a watershed can produce. This upper limit is known as
“carrying capacity” and is based on habitat condition limitations. Current,
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future, and historical conditions are represented by separate curves. For
example, the graph for the Skykomish Chinook population shows that under
current conditions, approximately 7,500 spawners would produce about
10,000 recruits. If more spawners were added, the number of recruits would
remain about the same because habitat limits the ability of the fish to produce
more progeny. Under the target condition, approximately 9,000 fish could
produce about 30,000 progeny because of the assumed improved habitat
conditions.
For both Figures 4.2 and 4.3, note that the term “goal” is the same as the comanagers’ “target.”

Several other Chinook salmon
populations rely on the
Snohomish nearshore, most
importantly those from the
Skagit and Stillaguamish River
basins. The Hood Canal,
Lake Washington, Green,
Puyallup-White, and Nisqually
populations also use this area
(K. Fresh; NOAA, 2004).

Figure 4.2
Population Curves for Skykomish Chinook
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Figure 4.3
Population Curves for Snoqualmie Chinook
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In addition, the Puget Sound Technical Recovery Team developed recovery
ranges for Chinook salmon that are broader than the co-managers’ targets.
These ranges are also shown in Table 4.1 and were calculated using a slightly
different method. The Technical Recovery Team will likely use these
numbers during the development of the regional recovery plan.
The targeted numbers of juvenile freshwater out-migrants needed to
allow the population to persist over time are presented in Table 4.2. This
information is available from the Shared Strategy for Puget Sound.
Table 4.2
Chinook Juvenile Migrants Recovery Targets for
Snohomish River Basin
Number of Juvenile Migrants

Population

Current Recent Averages
of Juveniles

Low Productivity

High Productivity

Skykomish
Snoqualmie

350,000
230,000

3,600,000
2,100,000

2,000,000
1,300,000
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4.2 Bull Trout

Freshwater basins and nearshore areas within Puget Sound are part of
the Coastal-Puget Sound Distinct Population Segment of bull trout.
The Puget Sound Management Unit consists of eight core
areas, with a total of 57 local populations and five potential
local populations distributed among the core areas. The
Snohomish-Skykomish core area includes the entire basin and
four local populations: North Fork Skykomish River, South
Fork Skykomish River, Salmon Creek, and Troublesome
Creek (considered to be a resident population only). The
South Fork Skykomish River population spawns primarily in
the Foss River sub-basin. All other populations spawn in the
Upper North Fork Skykomish sub-basin.
The total bull trout population in the basin is unknown, though it is
considered much smaller than the Chinook or coho salmon populations
(WDFW, 1998). Bull trout can be found throughout the Snohomish River
basin, generally downstream of anadromous fish barriers. A few fish have
recently been observed in the Beckler River. Access to the Foss and Beckler
rivers is provided by a trap and haul facility operated by the Washington
State Department of Fish and Wildlife at Sunset Falls, a natural barrier to
anadromous fish. Known sub-adult overwintering area extends from just
above the head of Ebey Slough to the area of Thomas’ Eddy at river mile 15
(Pentec, 2002). There have been several isolated observations of bull trout
in the Snoqualmie River and North Fork Tolt River (Berge, 2001). Though
spawning adults have not been observed in the Snoqualmie Watershed, it is
presumed that adults have used this area for foraging.
Bull trout in the Snohomish River basin exhibit three main life histories:
resident (spend their lives where they hatch), fluvial (migrate to rivers), and
anadromous (migrate to salt water). Data on rearing of juvenile bull trout
are sparse, but indicate that most juvenile rearing occurs in natal streams in
the upper watersheds. Beginning at ages two or three, anadromous bull trout
have late winter/spring migrations to marine areas. Immature fish that are
not old enough to spawn – called sub-adults – migrate back into freshwater
in late summer or fall. These fish usually remain in the lower basin to
overwinter, rather than migrate to upper basin natal streams with adult fish.

Bull trout are members of the
char subgroup of the salmonid
family.They can grow to
more than 20 pounds in lake
environments. Char (genus
Salvelinus) are distinguished
from trout and salmon by
the absence of teeth in the
roof of the mouth, presence of
light colored spots on a dark
background (trout and salmon
have dark spots on a lighter
background), absence of spots
on the dorsal fin, small scales,
and differences in the structure
of their skeleton.
(USFWS, May 1998)

According to the 2004 Draft Recovery Plan for the Coastal-Puget Sound Distinct
Population Segment of Bull Trout, bull trout display several characteristics that
put them at greater risk than Chinook or coho salmon. These characteristics
include greater sensitivity to temperature (bull trout prefer colder water),
soil erosion into stream systems, contaminants from stormwater runoff, and
upstream/downstream adult fish passage barriers.
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Bull trout exhibit highly opportunistic foraging behavior. The entire coho
salmon distribution is considered potential foraging habitat for bull trout.
During the spring and summer, anadromous bull trout use the Snohomish
estuary and surrounding marine nearshore for prolonged periods. This can
lead to high growth rates (as much as 1 millimeter/day) and indicate the
importance of the marine residence period.

Bull Trout Recovery Targets
To help determine the numbers of bull trout needed for recovery, the
Western Washington office of the U.S. Fish and Wildlife Service worked
with federal, state, tribal, county, and city biologists in the Puget Sound
region to develop a draft bull trout recovery plan. The overall recovery
implementation strategy for the Coastal-Puget Sound Distinct Population
Segment is to integrate with ongoing tribal, state, local, and federal
management and partnership efforts at the watershed and regional levels.
Watershed groups have the flexibility to determine local bull trout priorities
and integrate local strategies in their overall salmon recovery efforts. Figure
4.4 provides a map of bull trout populations throughout the basin.
Figure 4.4
Bull Trout Populations in the Snohomish River Basin

Bull Trout Populations

To evaluate the viability of bull trout populations and set recovery targets,
four elements were identified and characterized along with relative risk
categories based on best available data and professional judgment. These four
elements and their local information are:
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•

•

Spatial distribution of local populations. Local populations are
generally well distributed throughout the Snohomish-Skykomish core
area. However, currently identified local populations have few known
spawning areas. The majority of migratory bull trout spawn in the North
Fork Skykomish River, making the population more vulnerable. Recent
establishment of the population above Sunset Falls on the South Fork
Skykomish River has greatly increased spawning distribution within the
core area, reducing the overall risk.
Adult abundance. This refers to the number of spawning fish present
in a core area in a given year. The Snohomish-Skykomish core area is
likely to support between 500 to 1,000 adult spawners, based on the
recent redd counts in the North Fork Skykomish River spawning index
reach. The current abundance of the Salmon Creek local population is
likely to be less than 100 spawning adults, potentially putting it at an
increased risk from inbreeding depression. Although the South Fork
Skykomish River local population is currently just below 100 adults,
escapement is steadily increasing.

•

Productivity. This element refers to
the reproductive rate of the population
as measured by population trend and
variability. Bull trout in the SnohomishSkykomish core area are at a diminished
threat due to long-term redd counts that
indicate increasing population trends.

•

Connectivity. This refers to the migratory
life history form and functional habitat
required to support and maintain this life
form. Migratory bull trout likely persist in
most local populations in the SnohomishSkykomish core area, so this is considered to
be a diminished risk factor.

Bull trout in Puget Sound are
significant to the species as a
whole because these are the
only anadromous forms of bull
trout in the continental
United States.

In general, the actions that
improve Chinook habitat will
improve bull trout habitat.

The recovery target for the Snohomish-Skykomish core area populations
are shown in Table 4.3. Given the limited information on bull trout, both
the level of adult abundance and the number of local populations needed to
lessen the risk of extinction should be viewed as a best estimate. This data is
from the 2004 Draft Recovery Plan for the Coastal-Puget Sound Distinct Population
Segment of Bull Trout (U.S. Fish and Wildlife Service).
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Table 4.3
Recovery Target for Snohomish-Skykomish Core Area
Bull Trout Population
Estimated existing number of local populations (not including populations with primarily resident forms)

3

Estimated existing number of local populations with >100 adults

1

Recovered minimum number of local populations with >100 adults

3

Recovered minimum number core area adult abundance target (adjusted for natural habitat limitations)

500

4.3 Coho Salmon
The Snohomish River basin
has the most returning coho
spawners between the
Columbia River and
Canadian border.The basin
produces between 25-50% of
coho in Puget Sound.

Coho salmon in the Puget Sound region are designated as species of concern
under the Endangered Species Act, which means that concerns exist
about certain risk factors, such as population decline and loss of habitat.
Classification as a species of concern does not provide additional regulatory
protection.
Coho salmon are relatively abundant in the Snohomish River basin as
compared with other basins in the region. According to the Washington
Salmon and Steelhead Stock Inventory, there are four coho stocks in the
basin: Snohomish coho, Skykomish coho, South Fork Skykomish coho,
and Snoqualmie coho (see Appendix C for more detail). Many survey
observations of coho salmon spawning exist (there are approximately 15,000
records basin-wide over the last 50 years), but because coho populations are
so broadly distributed, it is difficult to comprehensively monitor spawner
abundance. For instance, only about 7% of the basin consistently has
actual observations of spawning densities. Twenty-nine miles in 53 index
reaches have been surveyed. Coho are known to use a much broader range,
estimated to be more than 400 miles of tributary streams. Figure 4.5
illustrates coho use by sub-basin.
Coho use small, low gradient coastal and tributary streams for spawning and
rearing. They need more off-channel habitat, such as oxbows, side-channels,
and beaver ponds than Chinook. Adults are noted for their ability to ascend
very small channels to spawn, sometimes only a foot wide and a few inches
deep. Because they use small streams with limited space, they must use
many such streams to successfully reproduce, which is why coho can be
found in virtually every small coastal stream with a year-round flow.

Coho Recovery Targets
While the co-managers use targets to manage coho populations, there
are no recovery targets because these fish are not listed as threatened or
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endangered. However, due to increasing habitat pressures in the lowland
tributary basins, which are heavily used by coho salmon, there is great
interest in keeping coho populations robust to prevent any future federal
listing under the Endangered Species Act.
Figure 4.5
Coho Use by Sub-Basin
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Section 5.0
SALMON HABITAT RECOVERY NEEDS
To create a plan for restoring viable Chinook salmon
and other salmonid populations, the Snohomish Basin
Salmonid Recovery Technical Committee developed
the Ecological Analysis for Salmonid Conservation (2004).
This scientific foundation includes recovery hypotheses
describing why salmon populations have declined and
recovery actions are needed to restore viability.

Salmon Recovery
Hypotheses
Basin Scale

Sub-Basin Scale

Specific Habitat
Actions

Habitat, Harvest, &
Hatchery Strategy
Management
Salmon
Recovery

Hypotheses were made at two levels to guide
development of the recovery plan. The basin-scale
habitat hypothesis is described in this section, along
with a discussion about how much habitat is needed
for recovery. The basin-scale hypotheses for harvest
and hatcheries are presented in Section 6.0. The
sub-basin scale hypotheses for habitat are described
in Section 11.0. This section summarizes information
that is more fully explained in the Ecological Analysis for
Salmonid Conservation.

5.1 Background on the Ecological
Analysis for Salmonid Conservation
The Ecological Analysis for Salmonid Conservation was
created through an eight-step process that integrated
analytical work in the basin and provided a framework
for developing and testing recovery hypotheses:
Background on the Ecological Analysis
for Salmonid Conservation

•

Data Compilation and Analysis (Steps 1,
2, and 3). The committee compiled all available
data in the basin on current salmon use (step 1),
habitat conditions (step 2), and watershed process
conditions (step 3).

•

Modeling Loss and Opportunity (Step 4).
The Ecosystem Diagnosis and Treatment,
SHIRAZ, and Potential Capacity models were
used to evaluate the change between current and
historic potential of the basin to support Chinook
salmon populations.

Habitat Hypothesis
Role of Sub-Basin Strategy Groups
in the Habitat Hypothesis
How much habitat improvement is
needed?

June 2005
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•

Recovery Strategy (Steps 5, 6, and 7). The multiple, independent
lines of modeling evidence established in step 4 were used to develop
hypotheses and the recovery strategy.

•

Alternatives Modeling (Step 8). Plan alternatives for achieving
recovery, described in detail in Section 5.4, were modeled and presented
in terms of population performance.

Primary data sources for each step are identified below in Table 5.1. Please
refer to the Ecological Analysis for Salmonid Conservation appendix for a detailed
description of methods and data sources used.
Table 5.1
Data and multiple lines of evidence underlying the Snohomish
River basin salmon recovery hypotheses and strategy
Ecological Analysis for
Salmonid Conservation Steps

Primary Data Sources

Step 1. Relative current salmon
use

•
•
•
•
•
•
•

WDFW spawner survey database
WDFW ﬁsh trap counts at Sunset Falls
Snoqualmie and Skykomish smolt traps
Juvenile salmon sampling in the Snohomish estuary (Rowse et al., in progress)
Bull trout monitoring in the Snohomish estuary (Pentec, 2002)
Bull trout acoustic tagging study (Pentec, for U.S. Army Corps of Engineers, in progress)
King County bull trout surveys (Berge et al., 2001)

Step 2. Current stream habitat
conditions

•

Quantitative data from multiple sources summarized in the Snohomish Basin Habitat
Conditions Review (Snohomish Basin Salmonid Recovery Technical Committee, 2002)
Quantitative and qualitative data from multiple sources summarized in the State
Conservation Commission’s Salmonid Habitat Limiting Factors Analysis (2002)

•
Step 3. Watershed process
analysis

•
•
•
•

GIS analysis following the approach of Beamer et al. (2000)
GIS-based analysis of salmon habitat (Lunetta et al., 1997)
Classiﬁcation of Landsat imagery (Purser et al., 2002, 2003)
Riparian function (Forest Ecosystem Management Assessment Team, 1993)

Step 4. Change between
historical and current potential
to support Chinook salmon

•
•

Ecosystem Diagnosis and Treatment Model (Mobrand et al., 1997)
o Step 2 habitat conditions plus additional data review and best professional judgment
Potential Capacity Model (Sanderson et al., submitted)
o GIS analysis using digital elevation model and landcover data
o Spawner densities by channel type (Montgomery et al., 1999)

Step 5. Salmon use and
potential synthesis

•

Results from step 1 and step 4 analyses

Step 6. Hypotheses, strategy
groups and actions

•

Results from steps 1 through 5 analyses

Step 7. Developing alternatives

•

Step 4, step 6, and the regional habitat performance measures reported in the scientiﬁc
literature (i.e., NOAA, 1996)

Step 8. Biological evaluation of
conservation plan alternatives

•
•

Ecosystem Diagnosis and Treatment Model (Mobrand et al., 1997)
SHIRAZ model (Hilborn, 2002; Scheuerell et al., submitted)
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Watershed Context for Restoration
The quality and quantity of instream habitat is the product of complex
interactions between the physical and biological environment. Physical
processes, such as the movement of water and sediment, and biological
processes, such as the growth of vegetation and predator-prey relationships,
create and maintain the conditions that salmon need to reproduce, grow and
thrive. Human activities have disrupted these natural cycles, resulting in
degraded habitat conditions. Recovery actions that address the underlying,
natural process problems rather than just the symptoms of habitat loss are
most likely to be successful over the long-term. Figure 5.1 (adapted from
Beechie et al., 2003) identifies recovery actions in the Snohomish River basin
to address watershed processes, and in turn instream habitat conditions.
In the Ecological Analysis for Salmonid Conservation, the watershed processes of
peak flow hydrology, sediment supply, and riparian function were modeled,
and available data on instream habitat conditions summarized. The level of
certainty in the data was also evaluated. Summarized data and modeling
results were used to identify priority areas for protection and restoration, to
develop recovery hypotheses, and as inputs for the SHIRAZ and Ecosystem
Diagnosis and Treatment models. Further analysis is currently underway to
evaluate relationships between land use, land cover, and instream habitat in
the Snohomish River basin (Snohomish County Surface Water Management,
in progress). Key findings will be used to update plan recommendations
through the adaptive management process.
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Recovery Actions

Habitat-forming Processes

5-4 – Snohomish River Basin Salmon Conservation Plan

Habitat Conditions
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Figure 5.1
Recovery Actions in the Snohomish River Basin Linked to
Habitat-Forming Processes and Conditions

5.2 Habitat Hypothesis
The following is the habitat hypothesis developed by the Snohomish Basin
Salmonid Recovery Technical Committee. Habitat quantity and quality affect
capacity and survival throughout the salmon life cycle. The quantity and
quality of aquatic habitat and the watershed process conditions that create
and sustain them have been substantially altered across the Snohomish River
basin. Over many decades, public and private actions have changed land use
and land cover across the landscape and altered the character and condition
of stream corridors and floodplains.

The loss of rearing habitat
quantity and quality along
mainstems and within
the estuary and nearshore
environment is thought to
be the primary factor in the
decline of Snohomish River
basin Chinook salmon.

While habitat quantity and quality affect capacity and survival throughout
the salmonid life cycle, the loss of rearing habitat quantity and quality along
the mainstems and within the estuary and nearshore environment is thought
to be the primary factor affecting population performance for Chinook in the
Snohomish River basin. Actions that improve rearing habitat complexity and
connectivity near and downstream from Chinook spawning areas and the
nearshore and estuary are predicted to be most effective in improving core
Chinook population performance.
Actions in these areas alone, however, will not recover all components of
viable salmon populations. For example, spatial structure and diversity
targets for Chinook salmon will not likely be met without significant,
additional protective and restorative efforts to enhance spawning conditions,
egg-to-fry survival, and rearing within large tributary sub-basins. Actions
that improve spatial structure and diversity buffer populations against
catastrophic disturbance, and thus are critical for long-term viability.
Healthy and harvestable coho salmon populations are unlikely over the
long-term without significant actions that maintain and restore access,
adequate flows, sediment conditions, large woody debris loading, nutrient
levels, and temperatures in lowland tributaries where coho spawn and
rear, and in headwater sub-basins that contribute to healthy downstream
habitat conditions. Coho rearing, which occurs primarily in beaver ponds,
backwater pools, and side-channel sloughs, is thought to be limiting.
Likewise, bull trout viability in the Snohomish River basin will depend on
additional actions to preserve watershed processes and habitat conditions in
the limited spawning areas in the Upper North Fork Skykomish and Foss
River sub-basins.

The most successful, lowest risk
strategy for salmonid recovery
in the Snohomish River basin
will include actions focused
on restoring and preserving
watershed processes across the
basin, with special emphasis on
rearing habitat improvements
in the mainstems, estuary, and
nearshore environments.

An ecosystem approach to salmon recovery is critical. Watershed processes
initiated throughout the river basin strongly influence habitat capacity and
conditions downstream. Furthermore, multiple habitat factors may be at
work in limiting the population, or may shift in relative importance as
conditions vary over time. For example, rearing habitat in the estuary and
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Salmon are members of a
complex food web, interacting
with other species as both
predator and prey.These
predator-prey relationships have
always been part of the ecology
of salmon. Marine mammals
such as sea lions and seals prey
on salmon, especially as they
concentrate at the mouth of the
river prior to spawning. Marine
mammal populations have
increased substantially in recent
decades following the passage of
the Marine Mammal Protection
Act.The impact of this
predation may be signiﬁcant on
severely depleted populations
and, in particular, at manmade constrictions such as dams
and locks. Community members
have expressed concern about
predation. Further evaluation
of this regional issue by NOAA
Fisheries is recommended in
Appendix O.

lower mainstem may currently be at capacity, thereby limiting population
size. In future years, however, an increase in rearing capacity, through
restoration or a decrease in the number of out-migrants, may shift the
bottleneck upstream.

Lakes and Salmon Recovery
The Snohomish River basin contains hundreds of lakes varying in size from
1,776 acres to less than one acre (Appendix C). Lakes with a surface area
greater than or equal to 50 acres are also included in the Appendix. Of the
natural lakes, Lake Stevens and Lake Goodwin are the largest, comprising
1,014 and 542 acres, respectively. Two large reservoirs, Spada Lake in the
Upper Sultan River Sub-Basin and the South Fork Tolt Reservoir, provide
drinking water to the cities of Everett and Seattle, respectively. There are 72
lakes in the Snohomish River basin thought to be accessible to anadromous
salmon.
Some salmon rely heavily upon lake habitats. A majority of sockeye salmon
stocks require lakes for spawning, rearing and migration, though sockeye
with this life history do not live in the Snohomish River basin. Sockeye
salmon that are found in the basin are likely strays from the Skagit or Lake
Washington systems, or a “river-type” sockeye that exists in some rivers
between the Columbia and Southeast Alaska (Gustafson, 1999). Other
anadromous salmon such as Chinook and coho salmon use lakes for rearing
and during adult and juvenile migrations. Some cutthroat and rainbow
trout spend their entire lifespan in lakes. Juvenile salmon generally prefer
shoreline habitat extending to an outer limit where light can penetrate to
the bottom. Underwater and overhanging vegetation provide cover, shade,
protection from predators, and forage opportunities as insects fall into the
lake. Research has also shown that as juveniles grow they can move out from
the shoreline to the open water environment.
Lakes in the Snohomish River basin range from good to poor condition.
People are drawn to lakes by their beauty and recreational opportunity. As a
result, most lakes in the Puget lowlands have densely developed
shorelines. Intensive shoreline development and recreational
lake use often contributes to degraded water quality and
introduces exotic plant and animal species. Non-native species
often increase predation and competition and contribute to
significant losses in native populations. Shoreline modifications
and overwater structures can disrupt salmon foraging and
migration behaviors. Overwater structures may also serve to
concentrate predators along migration corridors.
Additionally, some lakes in the Snohomish River basin have structures to
manipulate water levels and are sometimes used to keep lake levels high.
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This may reduce stream flow during the summer low flow period, causing
fish stranding or impacting juvenile salmon downstream. Reducing base
flow may increase water temperatures and reduce dissolved oxygen levels,
affecting juvenile salmon productivity and survival. For example, anecdotal
evidence suggests Lake Bosworth has such an outlet structure and may be
impacting juvenile coho by reducing downstream water quality.

5.3 Role of Sub-Basin Strategy Groups in the
Habitat Hypothesis
For planning purposes and to provide a simplified framework for
developing the strategy, the 62 sub-basins in the Snohomish River basin
plus the nearshore were organized into 12 strategy groups based on similar
characteristics. More specific recovery hypotheses and action needs were
developed for each group. The sub-basin strategy groups are shown in this
section because recovery data are discussed in these categories. More detail
on the sub-basin strategy groups and the list of sub-basins are in Section
11.0.

Because salmon spend most of
their lives in saltwater, ocean
conditions play a major role in
the numbers of ﬁsh that return
to spawn. Ocean temperatures,
tidal currents, food sources,
and predation all affect the
number of juveniles that survive
to adulthood. In recent years,
the Paciﬁc Decadal Oscillation
has shifted to create more
favorable ocean conditions
forWashington, Oregon, and
California, and returns of adult
salmon are higher as a result.

Similar sub-basins were grouped based on three characteristics:
1. Basin location. The five major classifications are nearshore, estuary,
mainstem rivers, lowland tributaries, and headwaters. This classification
system is useful in developing a restoration strategy because sub-basins
within these groups play similar roles in supporting salmon life histories
and have similar geomorphic characteristics and land use issues.
2. Condition of watershed processes. Watershed processes drive
habitat conditions and, in turn, population performance. The root
causes of habitat loss occur on a sub-basin scale. Addressing the root
causes of habitat degradation is critical for a successful recovery strategy.
Watershed process conditions analyzed and modeled include the current
conditions of hydrology, sediment, and riparian processes.

All sub-basins have a role to
play in a salmon conservation
and recovery strategy. These
roles will differ based on
watershed location, current
conditions, and ﬁsh use.

3. Salmonid use. Sub-basins were grouped based on their current
Chinook and bull trout use and potential use. Salmonid populations are
not distributed uniformly across the landscape. Identifying areas of high
and potential use helps to direct scarce resources to where they will have
the greatest effect. Sub-basins that have high and moderate coho use are
identified in each strategy group. Many sub-basins include focus reaches
where recommended actions may be targeted.1
Strategy groups are shown in Table 5.2 and Figure 5.2. More information
on how the strategy groups were developed can be found in the Ecological
Analysis for Salmonid Conservation appendix.
1

Footnote on next page.
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Table 5.2
Sub-Basin Strategy Groups and Characteristics
Basin Location
Nearshore
Estuary

Sub-Basin Strategy Group

Salmonid Use/Watershed
Condition

Nearshore

High use/Moderately degraded

Estuary

High use/Degraded

Mainstem Primary Restoration

High use/Moderately degraded or
degraded

Mainstem Secondary Restoration

Moderate use/Moderately
degraded

Rural Streams - Primary
Restoration

Moderate use/Moderately
degraded

Rural Streams - Secondary
Restoration

Low use/Moderately degraded

Urban Streams - Restoration

Low use/Degraded

Headwaters - Primary Protection

High use/Intact

Headwaters - Secondary
Restoration

Moderate use/Moderately
degraded

Headwaters - Secondary
Protection

Low use/Intact

Headwaters - Protection Above
Natural Barriers

Resident population only/Intact

Headwaters - Restoration Above
Falls and Dams

Resident population only/
Moderately degraded

Mainstem

Lowland
Tributaries

Headwaters

1

Primary focus reaches are those that were identified in the Snohomish River Basin Chinook Salmon Near Term Action Agenda (2001)
as Chinook “focus areas” that fall within high use and/or high potential use sub-basins identified through the Ecological Analysis
for Salmon Conservation (2004). If a “focus area” was not identified within the sub-basin in the Near Term Action Agenda, then all the
Ecosystem Treatment and Diagnosis modeling reaches within the sub-basin are identified as focus reaches. Key spawning reaches for
bull trout in the Upper North Fork Skykomish and Foss River sub-basins that were identified by the Washington State Department
of Fish and Wildlife are also included as primary focus reaches. Secondary focus reaches are Chinook reaches that were identified for
the Ecosystem Treatment and Diagnosis analysis that was commissioned by The Tulalip Tribes. While these reaches encompass the
vast majority of Chinook spawning and rearing, it should be noted that Chinook occur on a limited basis outside this range. Thus,
the absence of an Ecosystem Treatment and Diagnosis reach should not be interpreted as meaning that Chinook are not present
within other reaches or sub-basins. Maps produced by the Washington State Conservation Commission as part of the Salmon Habitat
Limiting Factors Analysis (Haring, 2002) provide a more comprehensive representation of known Chinook distribution.
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5.4 How much habitat improvement is needed?
To develop a feasible and effective salmon conservation plan, the Forum
recognized the need to understand three key sets of conditions:
(1) condition of current habitat, (2) predicted conditions under a “current
path” scenario, and (3) habitat improvements needed to achieve recovery
targets. Understanding current habitat conditions provides a baseline
for evaluating future improvement, degradation, and restoration needs.
Accurately predicting how the status of salmon will change in the future if
existing management and levels of effort continue at the same intensity - or
the “current path” - provides a tool to determine if and how much additional
effort will be needed to meet recovery targets. From this baseline, the kind
and amount of habitat improvements needed to reach recovery targets can be
determined.
To develop recovery options, the Technical Committee first determined the
current conditions of the habitat indicators shown in Table 5.3.
Table 5.3
Habitat Indicators
Indicator
Riparian forest
Human-made instream barriers

X

Sub-Basin
Scale
X

Within 0.5-mile of focus reach

X

Focus Reach Scale

Edge habitat

X

Off-channel habitat

X

Instream habitat structure (large woody
debris)

X

Forest cover

X

Impervious surface

X

Road density

X

Table 5.4 provides information about the total intact habitat by sub-basin
strategy group. Note that “percent intact” refers to percent intact of historic
habitat conditions. This information was drawn from the Ecological Analysis for
Salmonid Conservation.
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Table 5.4
Intact Habitat by Sub-Basin Strategy Group
Sub-Basin Strategy
Group

Nearshore

Estuary

Mainstem - Primary
Restoration

Mainstem - Secondary
Restoration

Rural Streams Primary Restoration

Rural Streams Secondary Restoration

Rural Streams - Urban
Restoration

Headwaters - Primary
Protection

Percent Intact for
Sub-Basin Group

Habitat Condition

Intact
Acres (ac) or
Length (mi)

Riparian area (focus reaches)

31%

297 ac

Edge habitat (focus reaches)

60%

22 mi

Forest cover

N/A

Pervious surface

N/A

Riparian area (focus reaches)

11%

165 ac

Edge habitat (focus reaches)

38%

27 mi

Forest cover (Note: one-third of the estuary was never
forested)

11%

687 ac

Pervious surface

91%

Riparian area (focus reaches)

56%

5,991 ac

Edge habitat – natural bank conditions (focus reaches)

69%

236 mi

Forest cover

50%

116,633 ac

Pervious surface

97%

Riparian area (focus reaches)

74%

2,497 ac

Edge habitat – natural bank conditions (focus reaches)

78%

79 mi

Forest cover

59%

44,935 ac

Pervious surface

97%

Riparian area (focus reaches)

62%

709 ac

Edge habitat (focus reaches)

N/D

N/D

Forest cover

45%

18,286 ac

Pervious surface

99%

Riparian area (focus reaches)

60%

258 ac

Edge habitat (focus reaches)

N/D or N/A

N/D or N/A

Forest cover

36%

36,624 ac

Pervious surface

97%

Riparian area (focus reaches)

20%

137 ac

Edge habitat (focus reaches)

N/A or N/D

N/A or N/D

Forest cover

13%

8,558 ac

Pervious surface

77%

Riparian area (focus reaches)

80%

Edge habitat (focus reaches)

N/D

Forest cover

77%

Pervious surface

100%

1,318 ac
61,865 ac
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Sub-Basin Strategy
Group

Headwaters Secondary Restoration

Headwaters Secondary Protection

Headwaters Protection above
Natural Barriers

Headwaters Restoration above
Falls and Dams

Habitat Condition

Percent Intact for
Sub-Basin Group

Intact
Acres (ac) or
Length (mi)

Riparian area (focus reaches)

79%

1,431 ac

Edge habitat (focus reaches)

N/D

Forest cover

69%

Pervious surface

100%

Riparian area (focus reaches)

84%

959 ac

Edge habitat (focus reaches)

N/D or N/A

N/D or N/A

Forest cover

76%

92,434 ac

Pervious surface

100%

Riparian area (focus reaches)

N/A

Edge habitat (focus reaches)

N/A

Forest cover

78%

Pervious surface

100%

Riparian area (focus reaches)

N/D

N/D

Edge habitat (focus reaches)

N/D

N/D

Forest cover

67%

104,180 ac

Pervious surface

99%

87,414 ac

82,798 ac

N/D = no data; N/A = not applicable

How were habitat needs evaluated?
The habitat indicators were evaluated at the sub-basin scale and along focus
reaches. The Technical Committee then developed two “bookend” scenarios:
1. Current Path. This scenario is the predicted future habitat conditions based on the assumption that the current level of restoration and
degradation will continue. This includes the current level of restoration
project funding with implementation focused on key areas, anticipated
degradation from road expansion, an evaluation of proposed comprehensive plan changes, and an analysis of rates of change in forest cover
and impervious surfaces across the basin between 1991 and 2001. The
assumptions used to determine the current path are in Appendix E.
2. Recovery Test Case. This is the hypothesized amount of habitat and
quality of watershed process conditions needed to fully recover Chinook
at the high end of the recovery target range, and to support high levels
of spatial structure, diversity, and protection of other salmon species. It
is referred to as the “test case” because it was the first option developed
and evaluated in terms of fish population performance. The Recovery
Test Case was used to establish the upper bookend upon which additional
scenarios were developed. For this scenario, target levels of intact
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(functioning) habitat were selected for each sub-basin strategy group
and focus reach. These targets are the likely amounts of habitat needed
to produce the desired levels of population performance. They were set
using the hypotheses from the Ecological Analysis for Salmonid Conservation,
results from the Ecosystem Diagnosis and Treatment analysis, and habitat
performance criteria from regional scientific literature selected for the
Snohomish River Basin Habitat Conditions Review (Snohomish Basin Salmonid
Recovery Technical Committee, 2002).
Each habitat indicator is described below, along with the status of current
conditions, the assumptions about salmon recovery progress if the current
path were maintained, and the amount of habitat needed to achieve the high
end of the recovery planning targets or properly functioning condition. The
amount of intact habitat by sub-basin strategy group is shown at the end of
this sub-section and in Appendix F.

Riparian Forest
The riparian zone is the vegetated forest area bordering a
stream, lake, tidewater, or other body of water. Riparian
areas help protect aquatic ecosystems and salmon habitat in
many ways, including controlling erosion, filtering pollutants,
contributing large woody debris, protecting microclimate,
and providing shade to moderate stream temperature. Most
riparian functions are provided within a distance of one
potential tree height from the bankful margin.2 This plan
defines the riparian zone width as 150 feet. Intact riparian
forest is defined as mature evergreen, medium evergreen, and
deciduous forest.
Current Habitat Conditions. An analysis of Landsat
satellite imagery was used to estimate current land cover
including riparian conditions along focus reaches (Purser
et al., 2003). Intact riparian habitat is shown by sub-basin
strategy group in Table 5.4.
Current Path Assumption. Existing regulations and restoration efforts
would hold the line in riparian areas throughout the basin except in the urban
streams sub-basin strategy group.
Recovery Test Case Conditions. These targets were derived from
two measures from NOAA Fisheries’ 1996 guidelines on coastal salmon
conservation that were used in the Snohomish River Basin Salmonid Habitat
Conditions Review (2002) for intact riparian conditions. One measure is
2

Site potential tree height is the height that a tree could grow on a particular site. This will vary by species, soil conditions, and
other factors.
Snohomish River Basin Salmon Conservation Plan – 5-13

based on riparian forest width calculated as greater than the width of one
site potential tree height. The other is based on contiguous areas within the
riparian zone that meet potential natural composition, mean stem diameter,
and canopy cover standards.
Focus reach scale. Recovery would require that 80% of the riparian
forest be intact along focus reaches in the mainstem - primary restoration
sub-basin strategy group. Note that the estuary riparian forest target only
applies in the upper two-thirds that were forested historically (upstream
of U.S. Highway and along Ebey Slough). Emergent and scrub-shrub
vegetation cover interspersed with a few trees covered the lower third
of the estuary. Strategy groups with intact conditions are assumed to
maintain their current levels. Target levels for all other groups are based
on their relative use or potential use as compared to the mainstem
primary, estuary, nearshore, and headwaters primary protection groups
and best professional judgment.
Sub-basin scale. In addition to riparian forest enhancement along
Chinook and bull trout focus reaches, riparian forest cover would need
to be intact along at least 65% of other fish-bearing streams. This would
help protect watershed processes and habitat for other salmon. In subbasins with the highest coho use, the target level of riparian forest cover
would need to be 80% along all fish-bearing waters. In sub-basins with
moderate coho use, the target level of riparian forest cover would need
to be 70% along all fish-bearing waters.

Human-Made Instream Barriers
Access to habitat is critical for salmon and is often blocked by poorly
designed culverts and other human-made structures.
Current Habitat Conditions. According to estimates, there are more
than 7,000 culverts in the Snohomish River basin, although a comprehensive
culvert inventory has not been conducted. Existing data on known blocking
culverts were organized by sub-basin, and a basin-wide list was compiled
of fish barriers within 0.5-mile of Chinook and bull trout high-use and
potential-use reaches.2 A GIS analysis of existing culvert data, including
known blocking culverts in the basin, identified 396 culverts mapped to the
intersections of streams and roads. Of that number, 269 were identified as
fish barriers (Simmonds, 2003). Fifty of the fish barrier culverts were within
0.5-mile of Chinook and bull trout high and potential use reaches. The
analysis does not include tide-gates, floodgates, or weirs that block salmonid
habitat.
2

The 0.5-mile distance was selected because juvenile Chinook have been documented to migrate (up to approximately 0.5 mile and
1% gradient) into the lower reaches of non-natal streams to rear and take refuge during peak flows (Bradford et al., 2001; Murray
and Rosenau, 1989; Perry et al., 2003; Scrivener et al., 1994).
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Current Path Assumption. Fish passage will be improved for
approximately 10% of the known blocking culverts.
Recovery Test Case Conditions.
Focus reach scale. For recovery, a
high target of restoring accessibility
to 95% of the length of blocked
habitat was selected for the mainstem primary restoration group and
headwaters - primary protection groups
because reconnecting habitat directly
increases capacity. This target was
set at less than 100% to acknowledge
the diminishing returns gained by
reconnecting short lengths of habitat
blocked by culverts. Recovery target
levels for all other sub-basin strategy
groups are based on their relative use or potential use when compared to
the mainstem - primary restoration and headwaters - primary protection groups
and best professional judgment.
Sub-basin scale. Thousands of culverts across the basin block or
restrict access to coho habitat. As many as possible should be replaced,
with priority given to those blocking habitat in high-use coho sub-basins,
followed by those blocking habitat in moderate-use coho sub-basins.
A detailed inventory of priority culvert replacements within these
sub-basins is recommended and should be based on the quantity and
production potential of currently blocked habitat.

Off-Channel Habitat
Off-channel habitat is the relatively calm portion of a stream outside the
main flow, such as a side channel, slough, dead-end channel, or wetland.
Off-channel habitat occurs in the floodplain and in the estuary. In the
estuary, off-channel habitat refers to tidal marshes including blind tidal
channels.
Current Habitat Conditions. Bull trout and juvenile Chinook have
been documented at low densities in off-channel habitats (Anderson, 1999;
Fraley and Shepard, 1989; King County Natural Resources, 2000; Jeanes
and Hilgert, 2003; Swales and Levings, 1989), and coho use these habitats
extensively during spring runoff and for summer and winter rearing (Swales
and Levings, 1989).
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Land Use Activities that
Affect Salmon Habitat:
Loss of wetlands
Timber harvest
Placing roads, railroads, levees,
and revetments in areas that cut
off side channel habitat or limit
the natural process of channel
migration
Bank armoring
Diking
Dredging
Gravel mining in the channel
and ﬂoodplain
Developing and ﬁlling the
ﬂoodplain
Clearing and road-building on
unstable slopes
Removing riparian trees and
large woody debris
Log rafting
Water withdrawals
Constructing ﬁsh passage
barriers
Increasing impervious surfaces
and decreasing forest cover
Water pollution from point and
non-point sources

Off-channel habitat is dynamic in unmanaged systems - forming,
disconnecting, and re-forming as wood and sediment accumulate and as
water follows the path of least resistance. In managed systems, much of this
habitat has been cut off from the channel, blocking the natural processes that
created it. As a habitat indicator, the Technical Committee estimated the
total area of off-channel habitat that has been “lost” - in other words isolated
by dikes or other structures, drained, and/or filled. Lost off-channel habitat
included areas that are fully or partially blocked.
In the estuary, approximately 85% of the historic marsh downstream of Ebey
Slough has been disconnected by tidegates and dikes. In the mainstem primary restoration group, 82% of off-channel sloughs and ponds (994 acres)
are disconnected. The percentage is similar for the mainstem - secondary
restoration group.
Current Path Assumption. Some existing disconnected habitat will
be reconnected: 25% in the estuary sub-basin strategy group, 10% in the
mainstem - primary restoration group, and 5% in the mainstem - secondary
restoration group.
Recovery Test Case Conditions.
Focus reach scale. Reconnecting off-channel habitat, and ideally the
processes that form it, will increase habitat complexity and rearing
capacity. For recovery, target levels of reconnecting 50-80% of isolated
habitat area were selected based on current relative use and potential
use, and on best professional judgment for applicable sub-basin strategy
groups.

Edge Habitat
Edge habitat is the slackwater margin along mainstem rivers (the area of
mainstem rivers unaffected by currents). Edge habitat is critical for juvenile
salmon, particularly Chinook, because they rear primarily in mainstem
channel margins (Hayman et al., 1996). Shoreline hardening reduces rearing
capacity and productivity by reducing the availability and accessibility of
off-channel habitat and decreasing cover along the channel edge (Beamer and
Henderson, 1998; Spence et al., 1996; Ward and Wiens, 2001; and Ward et
al., 1999).
Current Habitat Conditions. Surveys along the Snohomish River show
that woody debris (rootwads, debris piles, and single pieces) as a percentage
of channel edge habitat along natural banks is twice as abundant as along
modified banks (Haas and Collins, 2001). Rootwads are more than three
times as abundant, and debris piles are more than four times as abundant.
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This is significant because coho pre-smolts in winter, coho parr (young
salmon living in freshwater) in summer, and sub-yearling Chinook are two,
four, and five times as abundant, respectively, when observed in association
with wood cover, relative to riprap. Intact edge habitat is shown by sub-basin
strategy group in Table 5.4.
Current Path Assumptions. The following assumptions were identified
for certain sub-basin strategy groups:
•
•
•

Nearshore: No net change (some improvement and some degradation).
Estuary: Two miles of channel edge will be restored in association with
several large tidal marsh restoration projects.
Mainstem - primary restoration and mainstem - secondary restoration:
Additional bank armoring will reduce natural banks in each
group by 5%.

Shoreline hardening refers to
dikes, levees, berms, riprap- and
rubble-armored banks, and
vertical bulkheads. Natural
banks have not been
hardened or armored.

Recovery Test Case Conditions
Focus reach scale. To achieve full function, 90% or more of the
edge habitat in the mainstem - primary restoration group would need to
have natural banks. In other areas, the target would need to be 80%.
Edge habitat restoration could take various forms, including removing
bank armoring, increasing dike setbacks from the channel edge, or
incorporating large woody debris into the modified bank.

Instream Habitat Structure
Habitat structure refers to large woody debris and instream channel
complexity. Lack of riparian forests is an underlying reason for large woody
debris scarcity (scarcity of large woody debris is a symptom of habitat
degradation, not an underlying cause).
Current Habitat Conditions. Current instream habitat structure
conditions in the Snohomish River basin have been documented through
various studies. Mainstem channels have low levels of large woody debris and
debris jams, contributing to a lack of pools and side channels. In other areas
woody debris loading and recruitment potential are also low.
Current Path Assumptions. It can be assumed that large woody debris
will be scarcer as the remaining large pieces deteriorate. While some
riparian replanting has occurred, there will be a considerable time lag before
these trees mature and fall in the river to create habitat.
Recovery Test Case Conditions. It will take at least 50 years for newly
established riparian forests to contribute large woody debris. Therefore,
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structural fixes (engineered logjams and other features designed to increase
habitat complexity) may be appropriate in some locations.
Focus reach scale. Generally, structural fixes will be located in areas
with high relative current use or potential use that have newly established
riparian forests and minimal habitat complexity. For recovery, 80% of
degraded reaches within the mainstem - primary and secondary restoration
strategy groups would achieve more natural levels of large woody
debris and complexity through wood placement and engineered logjam
construction, in addition to natural woody debris from riparian forests.
Placement would be focused on areas where riparian conditions and
instream conditions are degraded or moderately degraded.

Forest Cover
Forest cover refers to hydrologically mature evergreen
and deciduous stands within historically forested areas.
Current Habitat Conditions. An analysis of Landsat
satellite imagery was used to estimate mature forest
cover on a sub-basin scale (Purser et al., 2003). Current
intact forest cover is shown by sub-basin strategy group
in Table 5.4.
Current Path Assumptions. Forest cover will decline in all mainstem
and lowland sub-basin strategy groups, and increase in all headwaters groups
(there could, however, be gains or declines within specific sub-basins). No
assumptions were made for the estuary and nearshore strategy groupings.
Recovery Test Case. Retaining and restoring forest cover, and restricting
urbanization impacts such as impervious areas and road crossings, are
considered critical steps toward protecting watershed processes and stream
conditions.
Sub-basin scale. Based on current literature, a minimum target
level of 65% forest cover was selected for non-urban sub-basin strategy
groups, and a more protective target level of 75% was set for sub-basin
strategy groups with high use or potential use for Chinook and bull
trout.

Impervious Surface
Increases in total impervious area and effective impervious area are positively
correlated with reductions in hydrologic function and water quality, as well
as declines in physical habitat conditions and the abundance and diversity of
stream biota (Booth et al., 2002; Finkenbine et al., 2000; Morely, 2001;
Spence et al., 1996).
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Current Habitat Conditions. An analysis of Landsat satellite imagery was
used to estimate total impervious surface on a sub-basin scale (Purser et al.,
2003). Natural impervious areas like rock outcroppings, open water, and
channel deposits were considered separately. The amount of pervious surface
is shown by sub-basin strategy group in Table 5.4.
Current Path Assumptions. Some increases in impervious surfaces in
the mainstem and lowland sub-basin strategy groups are predicted (including a
26% increase in the urban areas). No change is predicted for the headwaters
groups with the exception of a minor increase in the headwaters - restoration
above dams and falls sub-basin strategy group. No assumptions were made for
the estuary and nearshore.
Recovery Test Case.
Sub-basin scale. For non-urban sub-basin strategy groups, recovery
would require less than 7% total impervious area based on a review
by Spence et al. (1996). This review cites numerous reports that
geomorphic, hydrologic, and biological effects become evident between
7% and 12% total impervious area, and substantial effects occur above
12% total impervious area.

Road Density
Forest roads add drainage density and increase peak flows and sediment
supplies (Spence et al., 1996). The degree of impact depends on a variety
of factors including slope, soil type, and level of maintenance. NOAA
Fisheries (1996) reports that degradation results when road density exceeds
a threshold of two miles of roads per square mile (mi/mi2). Other sources
report that degradation occurs at road densities as low as 0.7 mi/mi2.

What is an impervious
surface?
Impervious surfaces are mainly
constructed surfaces - rooftops,
sidewalks, roads, and parking
lots - covered by impenetrable
materials such as asphalt,
concrete, brick, and stone.These
materials seal surfaces, repel
water, and prevent precipitation
and meltwater from inﬁltrating
soils. Soils compacted by urban
development are also highly
impervious.
Total impervious area is
the sum total of all impervious
surfaces in the sub-basin.
Effective impervious area
is the portion of impervious
surfaces that drains directly to
surface waters. If runoff from a
developed site can be inﬁltrated
on site, it is not considered an
effective impervious area.

Current Habitat Conditions. Road density (mi/mi2) was calculated
on a sub-basin scale using the Washington State Department of Natural
Resources GIS road layer and Snohomish County’s Ecological Analysis for
Salmonid Conservation basins layer for the headwaters sub-basin strategy groups.
Road densities in the headwaters sub-basin strategy groups range from 0.8
mi/mi2 in the headwaters - primary protection group to 3.4 mi/mi2 in the
headwaters - secondary restoration group.
Current Path Assumptions. No road density assumptions were made.
Recovery Test Case.
Sub-basin scale. Based on a NOAA Fisheries study (1996), recovery
would require two mi/mi2 or less in headwaters sub-basin strategy
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groups. Decommissioning would need to occur in groups that exceed
this target.

What do SHIRAZ modeling results tell us about how much
habitat is needed for recovery?
Building on the two bookend scenarios, the current path and Recovery Test
Case, the Technical Committee developed two additional scenarios that were
scaled-back versions of the Recovery Test Case:
1. Current path plus 75% of the difference between the current path and
the Recovery Test Case.
The SHIRAZ model links the
effects of habitat condition,
hatchery stocks, and harvest
management to salmon
population responses through
a dynamic life cycle modeling
approach.

2. Current path plus 50% of the difference between the current path and
the Recovery Test Case.
For the Recovery Test Case and these two other scenarios, habitat
target levels vary among sub-basin strategy groups based on the group’s
hypothesized relative importance and recovery role in a basin-wide recovery
strategy. Target levels were developed based on guidance provided by
the Ecological Analysis for Salmonid Conservation, Ecosystem Diagnosis and
Treatment habitat-population modeling, and habitat performance criteria
referenced from regional studies (SBSRTC, 2002). In the reaches and subbasin strategy groups most critical for the long-term survival and recovery of
Chinook and bull trout, condition targets for habitat parameters were set to
provide full function of (intact) habitat structure and watershed processes.
Lower targets were set for sub-basin strategy groups with less central roles
in the recovery strategy. The targeted habitat levels are shown in Appendix E
and the Ecological Analysis for Salmonid Conservation (also an appendix).
With assistance from NOAA Fisheries, the four scenarios were run through
the SHIRAZ model. The model results indicate that the Skykomish
population is likely to achieve the planning targets under the current path
plus 50%, current path plus 75%, and the Recovery Test Case habitat
conditions. The Snoqualmie population is moved substantially toward the
population target range under these three scenarios. The current path
modeling results were well below the range for both populations.
NOAA Fisheries recommends using the results with caution because,
while an important tool to aid decision-making, they do not provide an
absolute answer. The SHIRAZ results are likely to be an underestimate of
the potential differences in Chinook population responses to the changes
in habitat quantity and quality because data limitations did not allow the
modelers to fully capture the likely biological effects of changes in land use
described in the scenarios. Most notably, incomplete translation of actions
that increase forest cover or improve in-channel structure may result in an

5-20 – Snohomish River Basin Salmon Conservation Plan

underestimation of how close the scenarios actually get to recovery. Another
cause of the modest variability among recovery scenarios may be primarily
due to the model’s assumptions about how fish are distributed.
The Forum used the modeling results to help determine a level of effort for
the next 10 years and calculate habitat milestones. This process is explained
in Section 8.0. It is important to remember that the milestones are distinct
from the total amount of habitat needed for overall recovery. No decisions
have been made to use the information from the scenarios as the actual
habitat conditions needed for long-term recovery.
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Section 6.0
CHINOOK HARVEST AND HATCHERY
RECOVERY NEEDS
This section describes the basin-scale hypotheses for
harvest and hatcheries, as well as actions being taken
by the co-managers. Sections 6.1 and 6.2 summarize
information prepared by the co-managers, which is
provided in more detail in Appendices G and H.

6.1 Chinook Harvest
Chinook Harvest Hypothesis

“Salmon recovery will only work with the concurrence
and active participation of the local community. In
the Snohomish River basin, the planning process has
done an excellent job creating communication and
understanding across our diverse interests.Washington
State Department of Fish andWildlife is excited to
see the powerful, combined interests of the community
working hard on the habitat side.We are committed
to working closely with tribal co-managers to ensure
that harvest and hatchery programs do not slow
recovery.”
Bob Everitt,
Washington State Department of Fish andWildlife

Chinook Harvest
Chinook Hatcheries

June 2005

In the late 1970s, harvest rates on the Skykomish
and Snoqualmie Chinook populations were nearly
80%. Today’s Chinook harvest rates range from 2030%. The higher harvest rates in the 1970s probably
exceeded the harvestable surplus production from
these populations, at least during periods of low and
moderate marine survival. This contributed to the
observed declines in spawning escapement numbers.
In addition, there may have been other impacts of high
harvest rates on population vigor, such as reduced fish
size, average age, and fecundity associated with past
high harvest rates.
Based on recent analyses of spawner-recruit data,
annual harvest rates below 24% will allow Chinook
populations to increase in abundance toward recovery
targets if other factors improve, such as freshwater
and estuarine habitat quality and quantity and ocean
survival rates. Maintaining annual harvest rates below
24% will result in increased average age at spawning,
increased average size, increased average fecundity,
and representation of all age classes in the population.

Harvest Activities that Impact Snohomish
Chinook
Chinook salmon from Puget Sound are harvested
throughout most of their marine residency, including
numerous in Alaska, the ocean off the Washington
coast, and Puget Sound. The harvest management
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The goal of the Chinook
harvest management plan is
to maintain ﬁshing rates low
enough so that threatened
native, wild Chinook salmon
populations can take advantage
of habitat that has been or is
being protected or restored.

challenge has been to find ways to allow fishing on abundant populations
and species while minimizing the fishing-related mortality of depressed
populations, such as Snoqualmie and Skykomish Chinook.

Harvest of Wild Snohomish Chinook
The goal of reducing the harvest of wild Snohomish Chinook in the ocean
and in mixed-stock fisheries outside the “terminal area” (Snohomish River
and nearby marine waters) is to increase the number of fish returning
to spawn that can take advantage of the improved habitat resulting from
implementing the Snohomish Basin Salmon Conservation Plan. Reductions in
wild harvest began in the late 1970s and are described below.
•

Within the terminal area. Beginning in 1997, a number of
restrictions on the U.S. side of the U.S. - Canada border contributed to
the decline in overall exploitation rates. Net fisheries in the terminal area
directed at Snohomish Chinook were last opened in 1984 and directed
sport fishing was closed in the mid-1990s. Hook-and-line recreational
fisheries have been reduced over the years in all areas, and are allowed in
specific locations and times when hatchery-produced fish can be targeted
with minimal impact on wild Chinook salmon. As a result, for the past
decade, fishing mortality on Snohomish natural-origin (non-hatchery
produced) Chinook has been mainly incidental to fisheries targeting
other stocks or species. Incidental harvest from net fisheries directed at
other species or harvestable hatchery fish is carefully monitored by the
tribes and Washington Department of Fish and Wildlife, and is planned
so that total impact rates will stay below a guideline of 24%. However,
even with the cessation of directed fishing, the cumulative effect of
incidental harvest rates can be significant.

•

From other U.S. fisheries. Outside of the terminal areas and within
U.S. waters, retention of Chinook is not allowed in most recreational
fisheries, and incidental impacts in net fisheries are carefully monitored
and controlled by the tribes and Washington Department of Fish and
Wildlife. Recently, the State began an experimental mark-selective
fishery in the Strait of Juan de Fuca to determine the effectiveness of
mark-selective regulations (meaning that marked hatchery fish can be
kept and unmarked fish must be released).

•

From Canadian fisheries. The Puget Sound Salmon Stock Review
Group, appointed by the Pacific Fishery Management Council, estimates
that in 1980, Canadian fisheries took 61% of the harvest of Snohomish
Chinook. This declined to 40% by 1990 (PSSSRG, 1997). Under
Annex 4, Chapter 3, of the Pacific Salmon Treaty, adopted in 1999,
Canadian interceptions of Snohomish Chinook have been reduced in
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absolute terms. However, due to the decline in Chinook fisheries impacts
on both sides of the border, the Canadian portion of the overall harvest
remains near the 1985-2001 average of 50%.
Through these actions, the co-managers have successfully achieved a large
reduction in Chinook harvest despite a gauntlet of mixed-stock fisheries that
operate, in some cases, for several years on the same brood year of Chinook.
While some uncertainties exist when estimating absolute exploitation rates,
the trends are clear. For example, from brood year 1977 through 1992,
exploitation rates1 on Snohomish Chinook in all areas are estimated to have
declined steadily from approximately 80% to approximately 55% (PSC,
1998). Since then, exploitation rates have declined further due to fisheries
restrictions on both sides of the U.S. - Canada border. In the terminal
area alone, wild Chinook harvest has remained below 10% since 1992 - a
significant decline from the early 1980s when harvest rates in this area were
regularly over 50%.

“Terminal Area” refers to the
Snohomish River basin and
nearby marine waters.

Since 1992, natural spawning escapement numbers for the Snohomish
Chinook have been increasing, in part due to reductions in pre-terminal
(including Canadian) harvest rates and the success of the pass-though
management in the terminal areas.

Harvest of Snohomish Hatchery Chinook
The Washington Department of Fish and Wildlife opens two recreational
fisheries in the Snohomish River and nearby marine waters that are targeted
at hatchery-produced Chinook. The Tulalip Tribes open a fishery targeted at
Chinook returning to the Tulalip Hatchery.
•

Skykomish River. In the Skykomish River, there is a mark-selective
fishery in June and July targeting fish produced at the Wallace River
Hatchery (nearly all of which are marked by removal of the adipose fin to
indicate hatchery origin). Washington Department of Fish and Wildlife
carefully monitors this fishery to estimate the catch of marked fish and to
determine the rate that unmarked fish are encountered. An allowance for
hook-and-release mortality of unmarked fish in this fishery is included
in pre-season assessments of mortality to wild Snohomish Chinook in all
fisheries.

•

Tulalip Bay and surrounding waters. The Tulalip Tribes authorize
a fishery in the vicinity of Tulalip Bay (known as Area 8D) to target

1

This is a so-called “adult equivalent” exploitation rate, computed from the model used by the Pacific Salmon
Commission’s Chinook technical committee. It measures all sources of fishing-induced mortality [including both
retention and non-retention mortality].
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Chinook produced at Tulalip Hatchery. Tulalip Hatchery Chinook
comprised 95% of the catch in this fishery from 1997 through 2003.
Some of the remaining 5% of the catch is wild Chinook, and these
impacts are accounted for in pre-season management models. Three
strategies are used to minimize the harvest of non-target Chinook
salmon in this fishery:

The goal of harvest
management is to maintain
ﬁshing rates low enough so
that threatened, wild Chinook
salmon populations can take
advantage of habitat that has
been or is being protected or
restored.

°

Conducting the fishery only during the time that hatchery fish return
to Tulalip Bay.

°

Restricting the open fishing area to the extreme terminal area to
which the hatchery fish are returning.

°

Opening the fishery only during part of the week to allow non-local
fish to pass through while local fish accumulate. This strategy has
been evaluated by sampling the catch for otoliths since all Tulalip
Hatchery production has been thermally mass-marked since brood
year 1993.

In a small area adjacent to Tulalip Bay, a recreational fishery also targets fish
produced at the Tulalip Hatchery. This fishery follows the time and area
management strategy for the Tulalip Bay net fishery, and the vast majority of
fish harvested are assumed to be from the hatchery. Wild stock impacts in
this fishery are also accounted for in pre-season fishery planning.

Harvest Management Plan

As the Snohomish River
Basin Salmon Conservation
Plan is implemented, and
changes in habitat and
hatchery management have
an effect, the co-managers’
Harvest Management Plan
will be reassessed and likely
revised using the new habitat
and hatchery management
conditions.

The Puget Sound Salmon Management Plan (PSSMP, 1985), adopted by the
federal court as part of the United States vs. Washington litigation, sets out
the procedures and guidelines for co-management of the salmon resource.
The co-managers’ Puget Sound Chinook Harvest Management Plan (Puget Sound
Indian Tribes and Washington Department of Fish and Wildlife, 2004)
that will be in effect through the 2009 fishing season details objectives
for specific fish management units, including Snohomish Chinook. One
overarching objective is to manage harvest of wild Chinook such that
achieving the recovery goals for the Skykomish and Snoqualmie populations
will not be impeded. Key objectives of the Harvest Management Plan and
the plan’s application to Snohomish Chinook are described below and in
Appendix G. More detail can be found in the Harvest Management Plan and its
appendices.
As this salmon conservation plan is implemented and changes in habitat and
hatchery management have an effect, the Harvest Management Plan will be
reassessed and likely revised using the new habitat and hatchery management
conditions. Key considerations will include:
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•

Managing fisheries to achieve a total adult equivalent
exploitation rate (Rebuilding Exploitation Rate, described in
more detail in the following sub-section) not to exceed 24%.
This will include all mortalities related to all salmon fisheries, including
direct take, incidental take, release mortality, and drop-off mortality
in all fisheries. This is accomplished by setting 1) an upper limit on the
total exploitation rate to control the risk that harvest will impede the
recovery of both Chinook populations, and 2) a low-abundance threshold
for spawning escapement that triggers reduced fishing effort under low
returns to maintain the viability of the stocks. These rates and limits are
further described following this sub-section.

•

Managing fisheries south of the U.S. - Canada border under
a very tight guideline when fisheries north of the U.S. Canada border cause the Rebuilding Exploitation Rate to
be exceeded. When fisheries north of the U.S. - Canada border are
sufficiently high, it is not always possible to reduce incidental harvest
impacts south of the border enough to bring the overall rate below the
Rebuilding Exploitation Rate. For example, the expected exploitation
rate on Snohomish Chinook in 2004 was 29% due to recent increases in
expected Canadian fishery impacts. In these situations, the U.S. harvest
of Snohomish Chinook south of the border is subject to a very restrictive
guideline that serves to reduce the overall exploitation rate as much as
possible given that domestic fishery management has no control over
impacts north of the border.

•

Carefully monitoring spawning escapements for indications of
differential harvest impact on the two Chinook populations.
Direct information on the extent to which current fisheries regimes
may differentially harvest the two populations is lacking. The observed
distribution of escapements between the populations for 1965-2004 will
be the benchmark for this assessment (see Table 3 in Appendix G).

•

Revisiting the question of whether there is an upper
abundance threshold above which limited directed harvest
could be allowed consistent with population recovery
objectives. This would occur before the expiration of the Puget Sound
Chinook Harvest Management Plan in 2009. Under the current co-managers’
plan there is no specific provision for directed harvest of Snohomish
wild Chinook, even though such harvest would fit in under the 24%
threshold.

While harvest management
by itself cannot make recovery
happen, harvest impacts can
be controlled so that habitat
restoration and protection
and hatchery reform measures
will be effective in promoting
recovery.
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Rebuilding Exploitation Rate in the
Snohomish River Basin
The Rebuilding Exploitation Rate (or maximum exploitation rate) is the
highest allowable harvest “ceiling” for a population given the current
habitat conditions that define the current productivity and capacity of
the population. A Rebuilding Exploitation Rate is chosen such that the
population is unlikely to fall below a critical threshold and likely to grow to
or above a rebuilding escapement threshold. It is based on model projections
of the near-term future performance of the population given current
productivity conditions (including hatchery and habitat management, as well
as survival in environmental conditions).

Today’s Snohomish River basin
Chinook harvest rates range
from 20-30%, down from
nearly 80% in the 1970s.
Harvest is now directed towards
hatchery-produced ﬁsh.

The Rebuilding Exploitation Rate in the Snohomish is 24%. Harvest of wild
Chinook, including incidental take, should not exceed this number. The rate
is the average of the maximum allowable rates computed for the Skykomish
stock using the three different spawner-recruit relationships. This is assumed
to provide the appropriate protection to both populations.2
Although the Puget Sound Salmon Management Plan mandates that fisheries
be managed to achieve maximum sustainable harvest of primary natural
management units, the Snohomish Recovery Exploitation Rate of 24% is
lower than the rate associated with maximum sustainable harvest under
current productivity conditions. This should provide a buffer against
uncertainty, error in management, and the potential size and age selectivity
of fisheries and the effects of that selectivity on reproductive potential.
In some circumstances, it is expected that the Rebuilding Exploitation Rate
will be exceeded during pre-season planning primarily due to fisheries
north of the U.S.-Canada border that are managed under the Pacific Salmon
Treaty. Under this scenario, the sum of all southern U.S. fisheries in the
aggregate is planned such that the exploitation rate from these fisheries will
be less than 15%. This kind of fishing regime is very restrictive and involves
giving up some harvest opportunity on a number of healthy stocks in order
to severely curtail incidental impacts on Snohomish Chinook.

Low Abundance Threshold in the Snohomish
The low abundance threshold was derived for each of the Snoqualmie and
Skykomish populations by determining the critical escapement thresholds
and then expanding this to an adjusted level for management use. Critical

2

It was not possible to obtain a fit of the Snoqualmie data to any of the spawner-recruit models, with or without the
use of environmental correlates. The co-managers believe that this is due to the fact that some of the escapement
estimates for the Snoqualmie are unreliable, and biased towards the low end, due to poor visibility of redds in some
years.
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escapement thresholds are levels that should not be dipped below under any
circumstances.
The low abundance threshold for the combined Skykomish and Snoqualmie
populations is 2,800 natural origin, naturally spawning fish. This is
computed using a conservative approach that gives extra protection to
the Snoqualmie stock pending acquisition of better escapement data. If
escapement is projected to fall below the threshold under a proposed fishing
regime, extraordinary measures will be adopted to minimize harvest
mortality. Such measures will focus on reducing incidental take because
directed harvest of Snohomish natural origin Chinook stocks has already
been eliminated.
The co-managers have been using this management approach since 1997
(without the numeric threshold). Since that time, the Snohomish Chinook
low abundance threshold of 2,800 has not been reached or even closely
approached. In fact, natural spawning escapements to the Snohomish
system have been on a gradual rise, suggesting that the harvest management
guidelines for the Snohomish are having the intended effect.

6.2 Chinook Hatcheries

The Rebuilding Recovery Rate
of harvest is chosen so that
the impact of harvest will
not signiﬁcantly impede the
opportunity for the population
to grow towards the recovery
targets.

Chinook Hatchery Hypothesis
Artificial propagation programs (hatcheries) operate in Snohomish River
basin freshwater and nearshore-marine areas to produce fish to augment
harvest opportunities. Hatcheries may have resulted in adverse ecological,
genetic, and demographic impacts that affected the viability of native,
natural-origin fish populations. Activities associated with hatchery programs,
including physical operation, broodstock collection, juvenile fish rearing and
release, and adult fish production, may harm wild fish populations through
several mechanisms. These include:
•
•
•
•
•
•
•

Migration delay or blockage.
Incidental removal of returning adults.
Amplification and transmittal of fish disease pathogens.
Food resource competition.
Predation.
Decreased genetic diversity and fitness through hatchery adult straying
and interbreeding with wild fish in natural spawning areas.
Exacerbation of harvest-related effects.

Of the potential hazards to the viability of wild Chinook, those that may
be specifically applicable to the Snohomish River basin hatchery programs
include:
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The four main hatchery facilities
in the basin area -Wallace
River, Bernie Kai-Kai Gobin,
Reiter Pond, and Tokul Creek collectively release approximately
13.4 million juvenile salmonids
each year, of which 3.6 million
are Chinook, 1.35 million are
coho, 8.0 million are chum, and
0.45 million are steelhead.

The Snohomish River basin
hatcheries provide harvest
opportunities for commercial
and sport ﬁshing, as well as
ceremonial and subsistence
harvest.

•

Production of non-native Chinook salmon that pose genetic risks to
native populations (affecting diversity and productivity).

•

Predation by newly released hatchery origin steelhead and coho salmon
yearlings (leading the decreases in abundance).

•

Delay or blockage of migrating adult Chinook through hatchery weir
operations in the Wallace River and on Tokul Creek (potentially
affecting spatial structure)

•

Incidental removal of wild Chinook at the Wallace River Hatchery weir
for use as broodstock (decreasing abundance).

•

Overharvest of wild Chinook in marine and freshwater fisheries directed
at returning Snohomish Basin hatchery-origin adult fish (decreasing
population abundance).

Hatchery and harvest reform measures implemented by the co-managers
have minimized the risk of adverse affects for most of these basin-specific
hazards. Non-native Chinook salmon propagated as hatchery stock have been
replaced with Skykomish-origin stock, substantially decreasing the risk of
population diversity. Migration delay and block effects at hatchery weirs have
been addressed through weir reconfiguration and implantation of trapping
protocols. Removal effects have been minimized through mass marking of
hatchery-origin Chinook. Harvest levels on Snohomish wild Chinook in
fisheries directed at hatchery fish are maintained through catch monitoring
programs with conservative exploitation rate guidelines. Potential predation
risks posed by hatchery-origin yearlings, especially by steelhead, have not yet
been addressed through reform measures.

Overview of Snohomish River Basin Hatchery Programs
Hatchery activity in the Snohomish River basin dates back more than a
century, according to Washington Department of Fish and Wildlife and The
Tulalip Tribes documentation. These enhancement efforts involved a variety
of fish, including Chinook salmon. Many early efforts would be considered
misguided by today’s standards and may have contributed little in the way of
returning adult fish because not much was known about fish life histories,
effective rearing and planting strategies, and salmonid species and stock
differences. Based on learning and adapting activities, hatchery practices
have evolved to the point that today’s efforts in the Snohomish River basin
by both The Tulalip Tribes and Washington Department of Fish and Wildlife
are considerable, resulting in potentially substantial returns back to various
fisheries, the river, and the hatchery.
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The Chinook programs in the Snohomish River basin at Wallace River
Hatchery and Bernie Kai-Kai Gobin (Tulalip) Hatchery (see Figure 6.1)2
are closely coordinated in terms of both objectives and operations. Both
programs provide hatchery fish for harvest to maintain some treaty and nontreaty fishing opportunities because directed harvest on wild Chinook is not
allowed. Hatchery-produced fish from both programs contribute to mixedstock fisheries from southeast Alaska to Puget Sound. Both programs are
integrated with the Skykomish population in order to minimize the loss of
fitness due to the inevitable contribution of some hatchery-origin fish to the
natural spawning population. This integration is accomplished by including a
portion of natural-origin fish in the hatchery broodstock as described below.

A hatchery salmon is marked by
removing its adipose ﬁn, a small
ﬁn on the ﬁsh’s back near the
tail. Marking offers co-managers
the option of implementing
selective ﬁshery regulations
where ﬁshers may keep marked
ﬁsh, but must return unmarked
ﬁsh to the water.

Wild Salmon

Hatchery Salmon

2

Hatchery facilities for other salmonids are not shown on the figure.
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Figure 6.1.
Locations of the Wallace River and Bernie Kai-Kai Gobin (Tulalip)
Hatcheries
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The Tulalip program receives Chinook salmon eggs taken from fish spawned
at the Wallace River Hatchery, incubates eggs and rears fish at Bernie KaiKai Gobin Hatchery, and releases fish into Tulalip Bay. These fish return to
provide a local fishery for tribal members and recreational fishers in an area
where they can be harvested with low impact on wild fish. The Wallace
River Hatchery incubates and rears fish for release into the Wallace River.
Fish returning to the hatchery from this program provide broodstock for
both the Wallace and Tulalip programs, as well as an in-river selective fishery
opportunity with low impact on wild fish.
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Both programs and their interactions are currently undergoing revision
based on the co-managers’ long-term planning efforts and on recent
recommendations by the Hatchery Scientific Review Group (HSRG, 2002).
Detailed hatchery plans are recorded in Hatchery and Genetic Management
Plans, developed and updated by the co-managers (The Tulalip Tribes,
2003; WDFW, 2003a, 2003b). The following discussion covers aspects of
the hatchery programs that are relevant to the Snohomish Chinook recovery
plan. More detailed information can also be found in Appendix H.

Wallace River Hatchery
A hatchery has existed at the current site of the Wallace River Hatchery
near Gold Bar since 1907, and an earlier egg-taking station was active on
Elwell Creek, a tributary to the Skykomish River. The rearing capacity at
the Wallace River Hatchery was expanded in 1974 with the construction of
spawning channels intended for chum and Chinook salmon, which were later
converted to rearing channels. The adult trapping facility associated with the
channels was modified in the early 1980s to be independent of the channels.
This facility initially focused on coho and Chinook, but soon began rearing
summer and winter steelhead stocks on-station.
Surface water from May Creek and the Wallace River support the hatchery.
In most years, water quality and quantity are adequate for program needs.
Water quality is generally good with temperatures in the acceptable range,
though once or twice a decade a delay in the onset of fall flows can cause
water shortage problems.
Fish diseases have caused the main rearing problems at the facility. Wallace
River Hatchery experiences the normal array of fish pathogens often
associated with hatcheries, which have generally been controlled without
limiting production. Cryptobia, a blood fluke, has been a persistent problem
at this facility. It is thought that leeches pass the parasite to Chinook, and the
State has recently installed a filter to remove leeches from the water entering
the hatchery.
Managing plants of juvenile Chinook into the Snohomish River basin has
changed over time. Table H.1 in Appendix H summarizes this information
for the past 52 years. Highlights by decade include:
•

1950s. Planted Chinook were mainly of Green River origin fall stocks
and were released after only limited rearing post hatching (age-0 releases
or brood year +1). Releases were generally at the hatchery site (May
Creek), averaging about a million fish per year.
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•

1960s. Production was increased to about 2.8 million fish, all of which
were age-0 Green River fall Chinook. Most releases were onsite,
although in many years, some of the fish were released offsite.

•

1970s. A summer Chinook program was started using a run established
by collecting eggs from broodstock captured at the Sunset Falls trapand-haul facility located in the upper South Fork of the Skykomish River.
Summer Chinook were (and still are) released as sub-yearlings (brood
year +1) and as yearlings (brood year +2). With the exception of a 1976
release into the Sultan River, juvenile summer Chinook have all been
released onsite. The average summer Chinook release number from the
Wallace River Hatchery during the 1970s was 331,250, with the peak
release being 903,000 in brood year 1976.
The fall Chinook program at the Wallace River Hatchery remained much
the same throughout the 1970s, with the majority of juvenile Chinook
released onsite. In most years, fall Chinook eggs were brought from
outside the basin for rearing at the Wallace facility. In 1974 and 1975,
some juvenile fall Chinook were held for an additional year and released
as yearlings. The average fall Chinook release number from the Wallace
River Hatchery during the 1970s was 2.8 million fall Chinook, with a
peak release of 3.7 million fall Chinook in brood year 1978.

•

1980s. The fall Chinook program at the Wallace River Hatchery
remained much the same throughout 1980s. Nearly all of the fall
Chinook released were from broodstock collected at the Wallace
River Hatchery, where they were released onsite as sub-yearlings. The
average release during the 1980s was 1.8 million with a typical plant
being a little over 1 million fall stock. The summer stock releases were
approximately 200,000 yearlings and 660,000 sub-yearlings.

•

1990s-present. The Wallace River Hatchery Chinook program during
the early 1990s remained similar to that of the 1980s. A dramatic change
occurred in 1997 when an agreement between The Tulalip Tribes and
Washington Department of Fish and Wildlife discontinued importing
out-of-basin fall Chinook and restricted egg takes to August to eliminate
Green River fall broodstock from the hatchery program. The current
goal at the Wallace River Hatchery is to release 1 million sub-yearling
and 250,000 yearling Chinook, all derived from local Skykomish
summer Chinook salmon.

Bernie Kai-Kai Gobin (Tulalip) Hatchery
Chinook production by The Tulalip Tribes began with fish rearing to the
yearling stage in the lower Tulalip Creek pond in 1973-74. The lower pond
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facility was built below the small dam at Tulalip Creek that was constructed
between 1917 and 1919 to produce electricity and to power a small sawmill
at the site. The Tulalip Rearing Facility was expanded to include rearing
ponds at Battle Creek (also known as Mission Creek) in 1976, and the
Chinook program was concurrently expanded. In 1981, the Tulalip Hatchery
began operation when it received Chinook as eyed eggs to be incubated,
reared, and released on reservation. All releases of Chinook salmon by The
Tulalip Tribes have been on-station releases into Tulalip Bay.
The fall Chinook program at Tulalip has primarily used eggs,
along with some fry, from Washington Department of Fish
and Wildlife facilities (from the Wallace River and Skagit, or
Clarks Creek, Hatcheries, along with Green River, Samish,
and Hood Canal sources). The Wallace River Hatchery
was the preferred, and usual, provider of fall Chinook
eggs to Tulalip. Due to the 1997 decision to terminate fall
Chinook releases at Wallace River Hatchery, the Tulalip
Hatchery began to study comparative survival of summer
and fall Chinook to determine the feasibility of switching the
program to the local Skykomish-origin stock.

Tulalip Tribes’ Bernie Kai-Kai
Gobin Salmon Hatchery

Results of the comparative survival study are only available for brood year
1998 (fish returning 2000-2003), the first year of coded-wire tagging (a
method used to mark and track fish). For brood year 1998, the estimated
survival rate for fall Chinook was .0052 and the rate for summer Chinook
was .0049. Although these rates show a statistically significant difference,
the absolute difference is not great, and partial survival estimates for
subsequent brood years suggest that summer Chinook survival may be higher
than fall Chinook survival. Based on these results, the Tulalip program has
provisionally shifted entirely to summer Chinook, beginning with brood
year 2004. Permanence of the shift will depend on evaluations of the
comparative survival study once coded-wire tag recoveries are completely
available for brood years 1998 through 2003. Unless and until evaluation of
all coded-wire tag returns suggests that summer Chinook do not perform
well at Tulalip Hatchery, Chinook eggs for the Tulalip program will come
solely from summer Chinook returning to the Skykomish River.
From 1993 through 1999 brood years, The Tulalip Tribes released, on
average, 40,500 spring Chinook yearlings annually into Tulalip Bay. This
program’s principal objective was to provide early-returning Chinook for
tribal members’ First Salmon Ceremonies, and uses eyed eggs from hatchery
spring Chinook returning to the Marblemount Hatchery on the Skagit River.
All fish released are marked with adipose fin clips and coded-wire tags. This
program has been suspended since brood year 1999 pending evaluation of
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whether summer Chinook can provide fish that return sufficiently early for
First Salmon Ceremonies.

Broodstock Collection Protocol

Within ﬁve years of ending the
use of Green River broodstock
(brood year 1996), the number
of fall Green River Chinook
returning to theWallace River
Hatchery rack has declined
sharply. Currently,The
Tulalip Tribes andWDFW are
cooperating on a DNA study
to learn more about the extent
to which former introductions
of Green River origin ﬁsh
have inﬂuenced the genetics
of both hatchery Chinook in
the Snohomish system.This
study will be completed in
approximately three years.

The broodstock collection protocol at Wallace River Hatchery is based
on an approach initially described in the co-managers’ Comprehensive Coho
Artiﬁcial Production Plan (WDFW and Puget Sound Treaty Tribes, 1998),
the Comprehensive Coho Salmon Management Plan (1998), in the Biological
Assessment for the operation of Tribal hatcheries and research funded by the
Bureau of Indian Affairs (BIA, 1999), and in the Research Management Plan
(RMP) for Puget Sound Chinook Salmon Hatcheries developed by the Washington
Department of Fish and Wildlife and Puget Sound Treaty Tribes (WDFW
and Puget Sound Treaty Tribes, 2004).
Guidelines for integrating hatchery stocks with local wild stocks were
subsequently developed further by the Hatchery Scientific Review Group
(HSRG, 2004). As the HSRG describes, “the intent [of an integrated
hatchery program] is for the natural environment to drive the adaptation and
fitness of a composite population of fish that spawns both in the hatchery
and in the wild” (HSRG, 2004). Because significant numbers of Wallace
River hatchery-origin Chinook are found in natural spawning areas (Rawson,
Kraemer, and Volk, 2001), this program will be managed as a fullyintegrated hatchery program to reduce the risk of losing natural population
fitness due to hatchery fish spawning in the wild.
Transitioning from a partially- to fully-integrated hatchery program
includes the important step of using only in-basin broodstock. This step
has been completed at the Wallace River and Tulalip Hatcheries, where
out-of-basin Chinook have been eliminated from releases, as well as for
use as broodstock. Beginning with brood year 2005, the regional hatchery
programs will take the next important step to achieve a fully-integrated
program, implementing the protocol described below to maintain adequate
gene flow between wild and hatchery groups.
•

Infusion of natural-origin stock. Integration will be accomplished
by infusing a proportion of natural-origin Skykomish Chinook into the
broodstock used for on-station egg takes at Wallace River Hatchery at a
level equal to or greater than the proportion of hatchery-origin Chinook
that spawn in the wild in the Skykomish system.
Brood stock collected for the Tulalip Chinook program will not be
infused with wild Chinook. Because the Wallace River program provides
eggs for the Tulalip Hatchery, integration of the Tulalip program will be
“one generation out,” meaning that, although only returning hatchery-
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origin fish will be used to provide eggs to Tulalip, the Tulalip broodstock
will be considered integrated because its brood source will be from an
integrated hatchery program the previous generation. Because Chinook
from the Tulalip program have not contributed substantially to natural
spawning aggregations in the Skykomish population (the average from
1997 to 2001 was 2.0%), the “one generation out” approach is adequate
for the Tulalip program.
•

Collection location for natural-origin Chinook. Collecting
natural-origin Chinook to incorporate into the Wallace River Hatchery
broodstock will be limited to only two components of the Skykomish
population: the Wallace River and the upper South Fork Skykomish
River. These areas were chosen for two reasons:
o Collecting broodstock is convenient because facilities are already in
place at the Wallace River Hatchery weir and the Sunset Falls fish
passage facility.
o Impacts on Skykomish natural production resulting from broodstock
collection can be limited because naturally-spawning Chinook
from these two sub-basins together comprise only approximately
15% of the potential spawning of the Skykomish population under
current conditions. Therefore, the great majority of the current
natural spawning capacity is invulnerable to broodstock collection.
In addition, natural-origin Chinook returning to the Wallace River
weir (as distinguished from those that spawn in natural spawning
areas) have not been included in natural escapement estimates
in the past, and therefore will not impact natural escapement.
Furthermore, the co-managers have established strict guidelines for
collecting natural-origin Chinook from the Sunset Falls facility, so
that upper South Fork Skykomish productivity will not be impaired.

•

Numbers of natural-origin broodstock to be collected. The comanagers established a range of 300 to 700 natural-origin broodstock to
contribute to the hatchery broodstock at Wallace River Hatchery. This
range corresponds to an HSRG recommendation that co-managers strive
for a minimum “proportion of natural influence” of 50%, and work
towards a proportion of natural influence of 70%. Please see Appendix
H for additional detail about this recommendation.

For nearly a decade, the comanagers have been monitoring
natural spawning Chinook
throughout the basin to
determine whether their origin
is hatchery or wild and if they
have an ocean or stream life
history. Approximately 15%
of the spawning population
is sampled by surveying
spawned-out carcasses in the
tributaries and mainstems.The
information is used to annually
determine the contribution of
the hatchery ﬁsh to various
portions of the basin and
evaluate and modify hatchery
practices. Recently, data
collected on the Skykomish
River and its tributaries
has helped determine the
appropriate number of wild
origin ﬁsh to use in the
hatchery broodstock at the
Wallace River Hatchery.This
will help achieve the HSRG
recommendations for a properly
integrated program.

Natural-origin broodstock will be collected from either the Wallace
River weir or the Sunset Falls trap where adult fish are collected for
transportation and release into the upper South Fork Skykomish. The
protocol for the number of natural-origin broodstock to take from each
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location is in Table H.5 in Appendix H. If, in any year, either pre-season
or in-season run size information indicates that the critical escapement
level for the Skykomish population will not be reached, the broodstock
protocol will be modified to assure that the collection of natural-origin
broodstock from Wallace River and Sunset Falls will not cause the
natural-origin spawners to go below the critical level.

A yearling is brood year
+ 2 years. A sub-yearling is
brood year + 1 year

The maximum transfer of 20% of the Sunset Falls return from the
natural-origin stock to the natural origin broodstock category is a
conservative guideline designed to limit the effect of taking naturalorigin fish into the hatchery.
Hatchery-origin brood stock
can be identiﬁed either by the
absence of the adipose ﬁn, the
presence of a coded-wire tag,
or both.

Natural-origin ﬁsh are
those that spawn in the wild.
Hatchery-origin spawners
originated in a hatchery
and now spawn in the wild.
Natural-origin and hatcheryorigin ﬁsh are both used as
brood stock.

Hatchery-origin broodstock will be collected at the Wallace River weir
that is annually placed at approximately river mile 4 near the hatchery.
•

Passage above the weir. Management of the Wallace River Chinook
broodstock also includes a protocol for fish passage above the weir
into approximately 3.8 miles of spawning habitat in the upper river.
Controlling the number of hatchery-origin spawners allowed into the
area will increase the degree to which the fish produced from this
segment are adapted to the natural environment.
The co-managers have initially established a minimum seeding number
of 400 spawners (in the form of 200 Chinook pairs) to be passed above
the Wallace River rack for natural spawning, based on trial fish passage
work in recent years. Natural-origin Chinook arriving at the Wallace
River weir that are not needed as natural-origin broodstock will be
passed above the rack. If there are not sufficient numbers of naturalorigin Chinook to achieve the minimum upstream passage goal of 200
pairs, the remainder will come from hatchery-origin fish arriving at the
weir that are not needed for hatchery broodstock. All excess, naturalorigin, adult Chinook salmon arriving at the Wallace River weir will be
passed into the upper Wallace River, even if the number of 400 effective
spawners would be exceeded. Note that in this case, there would be zero
hatchery-origin fish passed above the weir.
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Section 7.0
INTEGRATION OF HABITAT, HARVEST, AND
HATCHERY ACTIONS
Successful recovery will depend on integrating
harvest, hatchery, and habitat actions. This section
describes how these three elements work together in
pursuit of salmon recovery.

7.1 Integrating Habitat, Hatchery,
and Harvest Actions

Harvest

Hatcheries
Recovery

Habitat

Integrating Habitat, Hatchery, and
Harvest Actions
Co-manager Spawner-Recruit Curves

June 2005

As explained in Section 4.1, NOAA Fisheries defines
a viable salmon population as one that has a negligible
risk of extinction due to threats from demographic
variation, location, environmental variation, and
genetic diversity changes over 100 years (NOAA
Fisheries, 2000). The four components or parameters
of a viable population are: abundance, productivity,
spatial structure, and diversity. Table 7.1 highlights
how the strategies and actions described in this plan
to improve harvest, habitat, and hatchery management
address each of the viable salmonid population
parameters.
Near-term, substantial improvements in habitat will
address the rearing habitat bottleneck. Choosing
to reduce harvest to take advantage of habitat gains
and rebuild run sizes is an example of integration.
Likewise, improving hatchery management to allow
migration above hatchery weirs provides additional
habitat for larger numbers of adult returns, increasing
spatial structure. As the plan is implemented,
harvest, hatchery, and habitat actions will need
to be monitored and their underlying hypotheses
tested. The adaptive management process described
in Section 12.0 will ensure appropriate sequencing,
consistency among strategies, and efficiency.
Although the benefits of harvest management occur
almost immediately (i.e., reducing harvest increases
escaement, significant increases in habitat productivity
Snohomish River Basin Salmon Conservation Plan – 7-1

will be the best measure of whether or not changes in the quantity and
quality of habitat are successful. The co-manager’s planning targets
explained in Section 4.0 reflect protected, restored habitat and a range of
harvest scenarios. As long as habitat conditions are restored to planning
target levels, habitat, along with harvest management, should provide for
recovery.
Table 7.1
Viable Salmonid Population Parameters for Habitat, Harvest, and
Hatchery Strategies
Abundance

Productivity

Spatial Structure

Diversity

Habitat

Restoration and
preservation actions
focused in subbasins
with high current and/or
potential use; i.e. large
mainstems, estuary,
nearshore.

Restoration and
preservation actions that
benefit habitat quality
and survival; focused on
improving rearing habitat
in and downstream of
spawning reaches; i.e.
large woody debris, edge
habitat, estuarine marsh,
floodplain connectivity.

Restoration and
preservation strategy
across the basin including
smaller mainstem and
large tributaries with
rearing and small spawning
populations.

Restoration and
preservation actions to
address the life history
needs of the Skykomish
and Snoqualmie
populations; actions that
provide for habitat needs of
all life history trajectories.

Harvest

Set a low Maximum
Harvest Rate; reduction
in the annual harvest
rate to below 24% to take
advantage of habitat gains
and rebuild runs sizes.

Most harvest is on a
mixture of fish from all
Harvest practices that allow
portions of the basin to
for continued population
prevent disproportionate
growth rather than fixed
harvest of fish using a
escapement.
specific portion of the
basin.

Hatchery

Incorporation of natural
origin fish into hatchery
Mass marking of hatchery
broodstock to increase
salmon to allow easy visual
fitness of integrated
identification and release
population. Reduce
of wild fish; programs
hatchery releases to levels
designed to permit timethat minimize potential
and-area selective harvest
risks of predation and
of hatchery fish.
competition with wild
salmon.

Use weir and trapping
protocols at hatchery
facilities that prevent
blockage and migration
delays.

Maintaining average
annual harvest rates
below 24% is expected to
increase average age at
spawning, average size,
average fecundity, and
representation of all age
classes in the population.

Use Skykomish-origin
stock at the Wallace River
and Tulalip hatcheries to
reduce losses in population
diversity and genetic fitness
of the Skykomish wild
population.

7.2 Co-manager Spawner-Recruit Curves

In the Snohomish River basin, the inter-relationship between harvest
management, hatchery management, and habitat management can be seen by
looking at the effects of various recovery actions on spawner-recruit curves.
The current status and recovery targets for the two Snohomish Chinook
populations can be expressed in terms of spawner-recruit curves from the
output of the co-manager’s Ecosystem Diagnosis and Treatment modeling
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(Figures 7.1 and 7.21). The points represent recently observed spawnerrecruit information for the population. Note that the term “goal” in the
figure is the same as the co-managers’ “target.”
Figure 7.1
Population Curves for Skykomish Chinook
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Figure 7.2
Population Curves for Snoqualmie Chinook
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Figures 7.1 and 7.2 are identical to Figures 4.1 and 4.2, but are provided again to help clarify hatchery,
harvest, and habitat characteristics.

1
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As shown on the spawner-recruit curve, there is an upper limit to the
number of fish that a watershed can produce. This upper limit is known
as “carrying capacity” and is based on habitat condition limitations. It
follows, then, that the way to increase the upper limit is to improve habitat
conditions.
Assuming that the population curve moves up due to improvements in
the quantity and quality of habitat, the co-managers can analyze how the
population will actually perform using different harvest management
scenarios. In one scenario, harvest is managed such that the population
remains at the same escapement as under current conditions (Figure 7.3). In
this case, all benefits from increased production due to habitat improvement
would be attributed to changes in harvest management. Although total
production will increase somewhat with improved habitat, the number of
fish returning to the river to spawn will not change in comparison to current
conditions.
Another scenario would regulate harvest as stipulated under the comanager’s Chinook Harvest Management Plan (Puget Sound Indian Tribes and
Washington State Department of Fish and Wildlife, 2004) using a low
maximum harvest rate (Figure 7.4). Still assuming that the population
curve moves up due to improvements in the quantity and quality of habitat,
this scenario will result in both increased escapement and increased total
production. Thus, future population performance would depend on both
habitat management and harvest management.
Figure 7.3
Expected Population Response if Habitat Improves and Harvest
was Managed at Fixed Escapement Goal
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Figure 7.4
Expected Population Response if Habitat Improves and Harvest
was Managed at a Low Maximum Harvest Rate
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Section 8.0
BASIN-WIDE VISION FOR RECOVERY
The Forum’s vision for salmon recovery is built on:

FORUM MISSION: To protect, restore,
and enhance the productivity and diversity
of all wild salmon stocks in the Snohomish
River basin to a level that will sustain
ﬁsheries and non-consumptive salmonrelated cultural and ecological values.

1. A long-term (50-year) framework for salmonid
recovery.
2. An approach to protect and recover salmon that
focuses efforts and actions.
3. A significant level of habitat improvement during
the next 10 years that includes habitat condition
milestones.
4. Recognition of the tremendous effort and
partnerships that form an invaluable foundation for
the future.

8.1 What is the Forum’s long-term
vision for salmon recovery?

As a long-term vision, the Forum has agreed to
work towards recovery planning targets set by the
co-managers and U.S. Fish and Wildlife Service, as
well as take actions to avoid coho salmon listings.

What is the Forum’s long-term vision
for salmon recovery?
What is the proposed recovery
approach?
What is the proposed level of effort for
the next 10 years?

The Forum’s long-term recovery vision projects
approximately 50 years into the future. Looking
decades ahead allows the Forum to determine how
much effort should be made in the next 10 years, and
provides motivation for action and benchmarks to
measure progress.
For Chinook salmon, the Forum adopted planning
targets set by the co-managers and supported by
Shared Strategy (see Section 4.0). In the Snohomish
River basin, this planning range is approximately
75-80% of historic Chinook population estimates.
Working toward these targets over the long-term (i.e.,
the next 50 years):
•

Will help meet the Forum’s goal to “protect,
restore, and enhance the productivity of all wild
salmon stocks in the Snohomish River basin
to a level that will sustain fisheries and nonconsumptive salmon-related cultural values.”

A Foundation for the Future

June 2005
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“My 11-year daughter caught
her ﬁrst ﬁsh in front of our
house last year. After much
discussion, we named it and
released it. I would like her to
have the same experience
with her daughter.”
Leigh Christianson,
Town of Index

•

Will increase the chances of delisting Chinook salmon from the
Endangered Species Act.

•

Is consistent with Shared Strategy’s recovery efforts.

The Forum also agreed to work towards the bull trout targets set by U.S.
Fish and Wildlife Service. The actions that the Forum recommends to
protect and improve Chinook habitat will also protect and improve bull trout
habitat.
For coho, the Forum wants to take actions that help keep coho populations
viable and avoid future listings under the Endangered Species Act.

8.2 What is the proposed recovery approach?
Local governments, organizations, and individuals have to make decisions
about where to focus recovery efforts. Limited resources make it impossible
to do everything everywhere. For the next 10 years, the Forum recommends
that recovery actions be focused on:
1. Improving habitat quantity and quality in the nearshore, estuary, and
mainstems to get the listed species back on track.
2. Minimizing habitat losses and making habitat gains through restoration in
the rest of the basin.

Efforts to recover salmon
populations will have a greater
impact now because of favorable
ocean conditions.

In the future, the approach could broaden to more widely distribute actions
across the basin. Monitoring results and adaptive management processes
will help determine what is working and what elements need adjustment
over the long-term. (See Section 12.0 for more information about adaptive
management.)
The Forum recommends this approach because it:
•

Will show fast gains in Chinook productivity and abundance, which will
help people see visible results quickly and build and maintain momentum
for recovery.

•

Allows for work to be completed at a reach scale, which is important
in the mainstems. Projects can be accomplished at a reach scale by
implementing a few large projects or by focusing many smaller efforts
that, over time, make a difference in a particular reach.

•

Calls for starting and building on key projects and actions immediately.
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•

Includes actions that address multiple species (particularly coho).

•

Includes actions that protect and restore watershed processes.

•

Involves many people and spreads actions throughout the basin.

For a description of how the Forum selected this approach, please see
Appendix I - Recovery Approaches Evaluated. The Forum’s vision for
recovery will be implemented in three major areas: capital projects,
regulatory and policy actions, and programs and technical assistance.

The majority of capital
projects to protect and restore
habitat are expected to be in
the nearshore, estuary, and
mainstems of the Skykomish,
Snoqualmie, and Snohomish
rivers.

Capital Projects
Figure 8.1
Predicted Capital Project Locations

Under the proposed recovery approach, the Forum recommends dedicating
approximately 80% of the basin-wide capital project resources for protection
and restoration to efforts in the nearshore, estuary, and mainstems, 15% to
efforts in the lowland tributaries, and 5% to efforts in the headwaters. This
approach would likely require some land acquisition - prioritized by habitat
value and threat - to restore and protect functioning habitat. In the lowlands,
work would focus on preventing habitat loss, improving habitat access, and
protecting or improving watershed processes. Specifically, this would include
opening up culverts for coho access, reconnecting off-channel habitat,
maintaining forest cover (especially along tributaries), and containing
growth within high-density areas. Actions in the headwaters would focus
on protecting and restoring habitats that contribute to important watershed
processes, such as hydrology and riparian function.

“A successful restoration plan
must respect the natural and
built environment, private
property rights and ﬁscal
restraint in government
spending. It should have the
same outcome, with or without
the Endangered Species Act
listing.”
Jeff Sax,
Snohomish County Council
District 5

Protection of Existing Habitat
Protecting existing salmon habitat is vital to salmon recovery. Potential
losses, including those related to forest cover, riparian habitat, pervious
surfaces, and watershed processes, are described in Section 11.0. The Forum
supports a variety of actions to avoid and minimize losses to existing salmon
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Transferring development
rights from low-density areas
to other high-density areas
where growth is planned and
encouraged can prevent or limit
sub-division of farmland or
private forest land and retain
low population densities in
those areas.

habitat. Regulatory requirements, acquisitions, voluntary stewardship
activities, and public education are the primary actions necessary to prevent
degradation of existing salmon habitat. Based on the desire to fairly share
implementation responsibilities across the basin, as well as protect salmon
throughout their entire life cycle, consistent preservation of habitat across
the entire salmon migratory journey is needed.
•

Existing regulations, policies, ordinances, and other laws that may
protect salmon habitat in the Snohomish River basin vary greatly in their
application, effectiveness, and enforcement. Section 10.0 provides more
details on specific policies and regulations that should improve salmon
habitat protection across the basin.

•

Building awareness of the importance of healthy watersheds and salmon
conservation, as well as building capacity and support for implementing
conservation efforts by developing partnerships and fostering
stewardship, will help protect existing habitat. These are
described in Section 10.0.

Programs and Technical Assistance
Programs and technical assistance should target areas that are
most in need and/or would see the most benefit (i.e., result
in the biggest “bang for the buck”). Areas where the biggest
gains might be made include:
• Providing extra support to farmers and forest landowners
along mainstems.
“Now is the time to be
bold. There is a window of
opportunity now and if we
don’t go for it, we will never
get there.”
Mark Sollitto,
North Bend City Council and
Chair of the Snohomish Basin
Salmon Recovery Forum

•

Providing habitat protection information to landowners
along tributaries.

•

Coordinating with Washington State Department
of Transportation on appropriate mitigation for road
expansion.

• Promoting incentive programs, such as Transfer of
Development Rights programs.

8.3 What is the proposed level of effort for the next
10 years?
Building on the long-term vision and recovery approach, the Forum
recommends significantly improving habitat conditions in the next 10 years.
The details of this decision are summarized below and detailed in Appendix
J - Level of Effort Options Evaluated.
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How did the Forum determine the proposed level of effort?
To determine this level of effort for the next 10 years, the Forum considered
four options, in order from highest to lowest level of effort: (1) major
improvement, (2) significant improvement, (3) moderate improvement,
and (4) modest improvement (each option is explained in more detail
in Appendix J - Level of Effort Options Evaluated). A ranking exercise
determined that the significant level of effort described in this plan received
the most votes and had the best average score. Forum members provided the
following rationale for their recommendation:
•

Now is the time to be bold, while there is a window of opportunity. If
the Forum does not aim high now, the Snohomish River basin will never
get to recovery targets. This level gets the community on a path towards
higher salmon returns earlier.

•

The Forum should recommend maximizing efforts now when funding
may be available, ocean conditions appear to be favorable, and harvest
and hatchery management procedures have improved.

•

This level of effort is achievable, focuses on a middle ground, and shows
fiscal responsibility.

•

This gives local governments, organizations, and watershed residents
flexibility. In the future, it will be easier and cheaper to ramp down the
level of effort rather than ramp up.

•

Everyone in the basin has contributed to degradation, and should
therefore contribute to salmon recovery. The level of funding needed is
still modest in comparison to the economic gains that have been made
from the basin.

•

It makes sense to do both the actions that have faster gains (like in the
estuary) and those that take a longer time to show benefits (like riparian
planting).

•

Selecting a higher level of effort could result in diminishing returns,
may not be cost effective, and would make it difficult to obtain enough
landowner support.

“We want to take the right
actions now. We don’t want to
have to redo our work in the
futrure.”
Bill Knutsen,
King County agriculture

“Projects need to be cost
effective. Even if daddy buys
the car, you don’t need
gold-plated bumpers.”
Bob Pancoast,
East King County
Regional Water Association

While all members agreed to this level of effort, some also identified the
following concerns and asked that work continue to:
•
•
•

Articulate cost effectiveness.
Identify potential funding sources.
Sequence projects effectively.
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•
•
•
•
•
•

Emphasize incentives over regulations.
Show what has already been accomplished.
Defray public concerns that the Forum’s expectations are hard to meet.
Clarify why regulations are important.
Develop a strong adaptive management program to learn from actions.
Identify long-term socio-economic benefits and impacts.

These concerns are primarily incorporated into the recommendations in
Sections 10.0, 11.0, and 12.0. Some Forum members cautioned that despite
these concerns, those in the Snohomish River basin must move beyond what
is being done now to achieve a significant improvement in salmon population
viability, and that real change and sacrifice are needed.

Habitat Improvement Milestones
The 10-year habitat condition milestones are calculated based on a 50-year
end point that represents the “current path” scenario plus 75% of the difference between the current path and the Recovery Test Case (explained in
Section 5.0). SHIRAZ modeling shows that this level of habitat improvement, brings the combined Skykomish and Snoqualmie Chinook population
numbers well into the co-managers’ planning recovery target range.

Habitat Gains Needed in the Nearshore, Estuary, and Mainstems
Habitat gains needed in the nearshore, estuary, and mainstems are shown in
Table 8.1 and calculated as described above. Note that the gains needed in
the next 10 years include those that would be made if the community wereto
continue on its current path. This includes 586 acres in the estuary and 30
acres of off-channel habitat in the mainstem. The Forum recommends that
40 to 60% of the mainstem milestones be accomplished in the Snohomish
County portion of the basin and 40 to 60% in the King County portion.
Table 8.1
10-Year Habitat Gains Needed in Key Sub-Basin Strategy Groups
Sub-Basin Strategy Group and Habitat
Condition

Current Intact

Needed Gain in Next 10
Years (Including Current
Path Gains)

Total Needed at
Year 2015

Nearshore Beaches and Shoreline

8.4 miles

At least 1 mile

At least 9.4 miles

Estuary: Tidal Marsh

1,483 acres

1,237 acres

2,720 acres

Restored Edge Habitat

236 miles

10.4 miles

246.4 miles

Restored Riparian Habitat

5,991 acres

256 acres

6,247 acres

Restored Off-Channel Habitat

350 acres

167 acres

517 acres

Large Woody Debris

N/A

41 new logjams

Mainstem Primary Restoration:
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Habitat Gains Needed in the Mainstem - Secondary Restoration and Lowland Tributaries Sub-Basin Strategy Groups
Table 8.2 shows proposed habitat gains for four sub-basin strategy groups.
Acres in the table are located within 300 feet of a focus reach.1 While this
habitat improvement is focused on Chinook recovery, other salmonids,
particularly coho, will also benefit. Note that for the urban streams sub-basin
strategy group, the nearshore is the primary focus reach. The acreage in the
table represents proposed restoration within 300 feet upland of the nearshore
focus reach and a small area adjacent to Quilceda Creek.
Table 8.2
Riparian Forest and Off-Channel Habitat Gains in Other
Sub-Basin Strategy Groups
Riparian Forest (acres)

Off-Channel Habitat (acres)

Sub-Basin Strategy Group and Sub-Basins
50 year

10 year

50 year

10 year

Mainstem — Secondary Restoration

31

6

27

6

Rural Streams — Primary Restoration

67

13

49

10

Rural Streams — Secondary Restoration

0

0

203

41

Urban Streams

379

75

0

0

Recommended Efforts Throughout the Basin
Other habitat conditions, actions, capital projects, and programs for the next
10 years are described below.

Capital Projects
•

Culverts. Prioritize and replace 60 blocking culverts, focusing on
the culverts that block Chinook habitat and those in sub-basins of high
importance to coho salmon and bull trout. Currently, fish passage is
improved at approximately three or four culverts each year.

•

Forest roads. Decrease the overall length of forest roads in the basin.

Habitat Conditions
•

Forest cover. Minimize forest cover loss and make net gains across
the basin where possible outside of urban growth areas. Forest cover in
urban growth areas should be maintained and increased where possible.
Key locations include the headwaters and the rural streams sub-basin
strategy groups. Retaining forest and improving forest cover is a critical
need.

1

These are lengths of stream identified by the Technical Committee and the co-managers for the Chinook EDT
modeling project that occurred in 2002 plus key bull trout spawning reaches.
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•

Riparian. Make net gains in riparian cover across the basin.

•

Impervious surface. Minimize net gains in effective impervious
surfaces outside urban growth areas to acceptable levels described in the
Ecological Analysis for Salmonid Conservation (2004). Effective impervious
area refers to the portion of impervious surface that drains directly to
surface waters.

•

Water quality. Water quality conditions should improve throughout
the basin. Numerous point and non-point source water quality problems
have been identified across the basin.

Programs and Policy Actions
•

Regulations. Modifying and enforcing existing regulations will be
needed to achieve the recommended habitat milestones. This is especially
true to protect forest cover (clearing and impervious surfaces).

•

Operating/coordination. A high level of support will be needed
from participating local governments, organizations, and individuals to
provide the guidance and outreach needed to implement the mission and
vision of this plan.

•

Data gaps. Data gaps need to be addressed to improve scientific certainty
and ensure project effectiveness, as well as establish a baseline for future
monitoring to determine whether conditions are improving or not.

•

Monitoring and adaptive management. Monitoring is needed
1) to determine if projects are being implemented as planned and
designed, 2) to evaluate the effectiveness of those projects, and 3) to
gauge the cumulative effectiveness of salmon recovery actions in the
basin. Monitoring the effectiveness of the Forum’s work is essential to
evaluating whether adjustments need to be made in the future.

•

Technical assistance and education. Substantial assistance to
farmers, rural residential landowners, and small forest landowners will
be needed to help protect and improve habitat conditions. Outreach in
the urban areas is also important to help build support for implementing
plan actions.

•

Incentives. Substantial increases in incentive programs, particularly for
agriculture and private forest landowners, are needed to improve forest
cover, riparian habitat, and streambank conditions.
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What are the anticipated results from achieving 10-year
milestones?
The Forum used the SHIRAZ and Ecosystem Diagnosis and Treatment
models to estimate anticipated Chinook benefits from several recovery
scenarios, including the current path plus 75% scenario selected for this
plan (explained in Section 5.0). Both models use a set of biological rules
to evaluate how changes in habitat quantity and quality effect survival and
productivity at each life-history stage. SHIRAZ, a coarse-scale, quantitative
modeling approach, was used to evaluate the level of habitat conditions
needed to achieve the co-managers’ planning recovery targets over a 50-year
time horizon. SHIRAZ model results are presented in terms of Chinook
population performance parameters: abundance, productivity, diversity,
and spatial structure. A reach-scale analysis with Ecosystem Diagnosis and
Treatment models was used to evaluate gains in population performance for
achieving the 10-year milestones laid out in the plan. The 10-year milestones
are 20% of the long-term recovery goals.
General results are presented below. Please refer to the Ecological Analysis
for Salmonid Conservation Appendix for a more detailed description of the
modeling and model results.

SHIRAZ Model Results for Chinook
As explained in Section 5.0, NOAA Fisheries modeled several 50-year
scenarios. One of these included the amount of habitat that represents 75%
of the difference between the current path scenario and the Recovery Test
Case. The modeling results indicate that with this level of habitat at 50 years,
the Skykomish Chinook population would reach the co-managers’ planning
recovery targets, while the Snoqualmie Chinook population would be below
the co-manager planning recovery targets.2 Combined, the two populations
reach the co-manager planning recovery targets.
These numbers represent the long-term habitat gains
needed over the next 50 years to recover salmon and
are much higher than the 10-year milestones used
to select actions for this plan. SHIRAZ was not used
to evaluate the results of the 10-year milestones. No
decisions have been made to use the information from
the SHIRAZ scenarios as the actual habitat conditions
needed for long-term recovery.

2

This could be due to model assumptions related to fish distribution, forest cover, and in-channel structure.
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Ecosystem Diagnosis and Treatment Model Results for Chinook
“Making signiﬁcant gains is
essential for the Tulalip Tribes
to pass cultural knowledge from
one generation to another.”
Daryl Williams,
The Tulalip Tribes

The Ecosystem Diagnosis and Treatment model was used to estimate the
long-term benefits of implementing the 10-year milestone habitat conditions.
Model results in Table 8.3 show a greater response for the Snoqualmie
Chinook population because habitat conditions in the Snoqualmie watershed
are generally more degraded than those in the Skykomish watershed.
Table 8.3
Estimated Long-Term Benefits of 10-Year Habitat Condition
Milestones in Ecosystem Diagnosis and Treatment
Skykomish
Population

Snoqualmie
Population

Abundance gains over current path

36%

79%

Productivity gains

16%

50%

Diversity gains

1%

9%

Estimated Coho Beneﬁts
Coho benefits were not modeled. It is assumed that the recommended level
of effort offers a high level of protection and improvement to coho habitat
because there are significant capital recommendations for coho habitat
areas in the lowland and tributary areas, as well as actions intended for
implementation across the basin.

8.4 A Foundation for the Future
Local governments, special purpose districts, non-profit organizations, and
local landowners are working together to make great strides in recovering
salmon habitat throughout the basin. Many successful efforts are highlighted
below, providing momentum and a foundation for the salmon recovery
efforts recommended in following sections.

Basin Highlights
Some of the recovery efforts in the Snohomish River basin are described
below. Please note that some projects are counted in the basin-wide as well
as in the watershed-specific descriptions of subsequent sections.
Snohomish County, King
County, City of Everett,
and City of Monroe are
participating in the Regional
Road Maintenance Program
approved by NOAA Fisheries.

•

Since 1998, 27 projects have been funded by the state Salmon Recovery
Board, totalling more than $10 million with a local match total over
$11 million. These projects have been sponsored by a range of local
governments and organizations including Snohomish County, King
County, The Tulalip Tribes, Snohomish Conservation District, City of
Everett, Cascade Land Conservancy, and Washington Trout, among
others.
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Basin Capital Project Accomplishments by Sub-Basin Strategy Group
This cumulative total of projects is organized by sub-basin strategy group. This list is based on voluntary
information that Snohomish County has received since 1998 as part of lead entity responsibilities.
Completed projects are categorized by sub-basin strategy group and project type.
Nearshore projects:
• 1,800 feet of diking or headwall removed
Estuary projects:
• 1,500 feet of bank and/or channel complexity
restored
• 1,015 acres of tidal marsh restored
• 539 acres of land acquired with intent for salmon
conservation
• Three plans for restoration
• Total cost: $6,468,930
Mainstem - primary projects:
• 30,088 feet of streambank and/or channel
complexity restored
• 2,700 feet of diking removed
• 2.75 acres of wetlands restored
• 17 miles of roads decommissioned
• Over 211 acres of riparian area planted with native
vegetation
• 519 acres of land acquired to protect for salmon
conservation
• Total cost: $11,040,328
Mainstem - secondary projects:
• 2,400 feet of streambank and/or channel
complexity restored
• 4.4 acres of wetland restored
• Over 2.6 acres of riparian area planted with native
vegetation
• Total cost: $259,996
Rural - primary projects:
• 14.2 acres of riparian area planted with native
vegetation
• One fish barrier removed
• Plans completed: Large woode debris monitoring,
and a Cherry Creek floodplain processes plan
• Total cost: $343,140

Rural - secondary projects:
• Seven fish passage barriers removed
• 27.2 acres of riparian area planted with native
vegetation
• 37.3 acres of land acquired to protect for salmon
conservation
• Total cost: $900,792
Urban streams projects:
• Over two acres of riparian area planted with native
vegetation
• Total cost: $54,213
Headwaters - primary projects:
• 215 acres of land acquired to protect for salmon
conservation
• Total cost: $432,000
Headwaters - secondary projects:
• 350 feet of streambank and/or channel complexity
restored
• 29.2 miles of road decommissioned
• Four fish passage barriers removed
• Over 5.5 acres of riparian area planted with native
vegetation
• 25 acres of land acquired to protect for salmon
conservation
• Total cost: $1,641,692
Headwaters above falls and dams projects:
• 1,774 acres of land acquired to protect for salmon
conservation
• Total cost: $24,725,000
• 90,000 acres of working forest land acquired by
King County’s purchase of the development rights
from the Hancock Timber Resource Group. This
accomplishment crosses many sub-basin strategy
groups, including the lowland tributaries groups.
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•

Based on information that project sponsors voluntarily contribute to the
Snohomish Lead Entity database, another 87 projects have been funded
with an additional $28,534,704.

•

In 2003, the Snohomish River basin was selected to become a pilot
Community Salmon Fund program between the Salmon Recovery
Funding Board and the National Fish and Wildlife Foundation. The
$150,000 from this program was allocated to four local projects with
a match of over $60,000. These projects, by design, have a very strong
community and volunteer component.

•

The Stilly-Snohomish Fisheries Enhancement Task Force is one of 14
Regional Fisheries Enhancement Groups. They work in the Stillaguamish
and Snohomish River basin, as well as Island County. A small non-profit
organization, they are an important partner in the basin, especially
for on-the-ground volunteer projects. They work closely with local
landowners, King and Snohomish counties, The Tulalip Tribes, several
cities, and local groups.

•

Snohomish and King Counties both implemented early action plans to
identify specific county recovery measures.

•

Many key scientific studies and research questions have been answered
over the past several years by numerous agencies and organizations.
These are highlighted in Section 12.0.

•

Since 1993, The Tulalip Tribes, in cooperation with the Washington
Department of Fish and Wildlife, has thermally mass-marked Chinook
at the Tulalip and Wallace River Hatcheries in order to understand the
patterns of hatchery fish straying into natural spawning areas. Early
results of this research have been presented at an international fisheries
conference, and were incorporated into the revised hatchery broodstock
management plan, described in Section 6.0. This work is continuing as
part of ongoing monitoring and adaptive management of the hatchery
programs.

•

The Tulalip Tribes conducted an analysis that identified and documented
fish passage barriers in over 200 miles of surface waters in the Snohomish
River basin. This information was shared with the Washington State
Department of Natural Resources.

•

In 2000, The Tulalip Tribes initiated a project to monitor Chinook and
coho migration from the Snohomish River system. The purpose of the
project is to provide juvenile production and survival information to
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harvest, hatchery, and habitat managers to improve management and
restoration in the basin. The information from this project provides
a means to evaluate the success of salmon recovery efforts in the
Snohomish River basin and provides a foundation for other monitoring
(see Section 12.0, Monitoring and Adaptive Management).

Nearshore Highlights
•

Jetty Island, a human made island built by disposing dredged materials
from the lower Snohomish River on the west side of a rock jetty,
is adjacent to the mouth of the Snohomish River. The Jetty Island
berm project, conducted by the Port of Everett, created or enhanced
approximately 25 acres of littoral wetland, saltmarsh, and mudflat
habitat for wildlife, including juvenile salmon and forage fish. The
sheltered side of the berm was planted with tufted hairgrass, salt
grass, and pickleweed and has been colonized by these and other salt
marsh species. The island and berm are continually eroding and need
to be replenished periodically with dredged materials. This activity is
compatible with the dredging needs of the federal navigation channel and
can be sustained indefinitely.

•

Cleanup of a large potential source of petroleum hydrocarbons
associated with the Mukilteo Tank Farm has nearly been completed. The
Washington State Department of Ecology has regulatory oversight.

•

Updates to the Shoreline Master Plans are completed or underway for
the cities of Everett and Mukilteo, The Tulalip Tribes, and Snohomish
County. The City of Everett has completed its Shoreline Master
Plan update, which includes a detailed inventory of nearshore and
estuarine habitat. The updates provide baseline data to identify highquality habitats that should be preserved and serve as a tool to identify
restoration opportunities. The City of Mukilteo is in the process of
completing a similar update. This information is supplemented by the
Snohomish County Marine Resources Committee’s nearshore inventory.
The Tulalip Tribes has new proposed shoreline regulations. Snohomish
County is in the process of updating these regulations.

•

The Snohomish County Marine Resources Committee has been meeting
at least monthly since 2000. Among its accomplishments, the group has
completed a marine shore inventory, forage fish survey, and pilot marine
riparian enhancement project at Kayak Point, and annual beach expos for
the public. The committee is currently implementing two other habitat
restoration projects.

•

The Tulalip Tribes inventoried and removed Spartina with cooperative
property owners in Tulalip Bay and along Steamboat Slough.
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Snohomish River Estuary Highlights
The importance of the estuary for fish and wildlife habitat has long been
recognized, and much work has occurred in the past two decades to restore
functioning tidal habitat. This has either been done actively, through
constructing desired elevations and contours within the dikes before
breaching, or passively, by simply protecting property with new dikes as
needed and breaching the existing dikes. In both cases, monitoring indicates
that these sites are being re-inhabited by native plants, macroinvertebrates,
and salmon. Recent efforts include:
•

Active working partnerships between Snohomish County, City
of Everett, Port of Everett, The Tulalip Tribes, Washington State
Department of Fish and Wildlife, and the City of Marysville on
restoration projects. Williams Northwest Pipeline has collaborated in
their planning for a gas pipeline that would cross east to west through
the estuary.

•

Snohomish County has purchased approximately 350 acres since 1998,
including a large property on Smith Island and several smaller properties
on Ebey Island. These properties were acquired for habitat restoration,
mitigation, and public access. Snohomish County is currently working
with two more willing sellers on Smith Island, Williams Gas Pipeline,
and the City of Everett to create an even larger project at the Smith
Island site. A stewardship plan and preliminary design report have been
completed for the project. Hundreds of spruce trees have also been
planted along decommissioned dikes on Mid-Spencer and North Ebey
islands over the last several years.

Location of the City of Everett’s Union Slough Project before
levee setback.
8-14 – Snohomish River Basin Salmon Conservation Plan

•

The City of Everett’s Union Slough Project
(scheduled for completion in 2005) will
restore 95 acres of estuarine tidal marsh
habitat adjacent to its wastewater treatment
facilities. This project was done in
conjunction with the U.S. Army of Corps
of Engineers. A portion of this project will
be mitigation for losses of isolated wetlands
behind existing dikes, but the majority is for
restoration. It is directly south of Snohomish
County’s Smith Island project. The City
is also developing restoration plans for the
remainder of the estuary within its control,
based on the Snohomish Estuary Wetland
Integration Plan Salmon Overlay (2001).

•

In early 2004, the City of Everett and
Kimberly-Clark, in cooperation with the
Port of Everett, completed a combined
outfall to deep (>300 feet) water in
Port Gardner. This removes most of the
treated effluent discharge from the lower
Snohomish River.

•

The Tulalip Tribes has purchased
approximately 300 acres for the Qwuloolt site at the mouth of Allen
Creek and completed early design work to restore tidal marsh habitat.
The project is in partnership with NOAA Fisheries and others.

•

In 1990, the Port of Everett purchased 30 acres of diked farmland
for future mitigation needs. Construction and dike breaching was
completed in early 2001. A combination of lowering and breaching the
dikes created over 19 acres of tidal habitat. Restoration and monitoring
activities are continuing and three-year results indicate that the project
is meeting target goals. The Port plans to use the rest of the site and
adjacent expansion for future mitigation needs. An expansion of this site
by 4.6 acres is proposed. The Port also owns over 300 acres, currently
in agriculture, on North Spencer Island east of Interstate-5 for possible
future use as a mitigation banking site.

•

Mouth of the Snohomish River estuary.

Development within the City of Everett will require adherence to the
mitigation policies in the Snohomish Estuary Wetland Integration
Plan Salmon Overlay (2001) that mandate no net loss and encourage

Everett’s Union Slough project
is an excellent example of how
mitigation and restoration
dollars can be pooled to
maximize habitat beneﬁts.
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restoration of tidal habitat area and function. Marysville has applied
the same policies to a recent city park project development along Ebey
Slough.
•

The City of Everett’s revised Shoreline Master Program includes policies
that require restoration of riparian buffers where they do not currently
exist as a pre-requisite for redevelopment along the City’s shorelines.
Policies in the Snohomish Estuary Wetland Integration Plan Salmon Overlay
(2001) also require no net loss of tidal habitat area or function and
encourage mitigation through tidal habitat restoration in the estuary.

•

Starting in 1996, The Tulalip Tribes have worked to improve water
quality in the Snohomish River Estuary, starting with collection of water
quality baseline data at shellfish locations. The Tribes offered workshops
for landowners and school groups to illustrate watershed principles
and how people affect water quality and shellfish habitat. Water quality
enhancement projects removed over 25 vehicles, 1,000 tires, appliances,
and small quantities of household hazardous wastes. Collecting baseline
water quality and biological data specifically targeting Chinook salmon
in the estuary began in 1999, with grants received by the Tulalip Tribes.
Chemical and biological data from this monitoring project will be used
for restoration of specific estuary sites.

Skykomish Watershed Highlights

An innovative avulsion
prevention structure,
constructed at the head of
Haskell Slough, in partnership
with Snohomish County,
Washington State Department
of Fish and Wildlife, a local
farmer, and the Habitat
Conservation Plan group is an
excellent example of the types
of partnerships needed to solve
large-scale complex problems.

• The Lower Skykomish Habitat Conservation group is a collaboration
of proactive farmers working together and with The Tulalip Tribes on
habitat recovery and protection of farming in the Skykomish Valley.
The group is in final design stages of a methane digester for manure
management and power generation. The organization also restored three
miles of side channel slough at Haskell Slough.
•

The City of Monroe currently has a project to restore habitat along U.S.
Highway 2 and Fryelands Boulevard. It has also completed an in-town
project with the Stilly-Snohomish Fisheries Enhancement Task Force.

•

Since 2003, the City of Monroe and the Stilly-Snohomish Fisheries
Enhancement Task Force have worked to enhance the floodplain forest
and riparian habitat conditions of Buck Island on the Skykomish River
and Woods Creek. Restoration includes removal of noxious weeds,
enhancing forest canopy, and enhancing species diversity. Since 2003,
the Task Force and volunteers have planted 6,500 plants over a total area
of 10 acres.
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•

The City of Monroe adopted new critical areas regulations in 2003. The
revised regulations use the Washington State Department of Ecology
identification and classification system for wetlands and the Washington
State Department of Natural Resources water typing system. The
minimum buffers required for the Skykomish River and Woods Creek
are 200 feet, greater than those recommended in the Snohomish River
Basin Salmon Conservation Plan. The regulations also include a new
section to protect critical wildlife habitat and endangered species. The
City will complete its update of the Shoreline Master Program in early
2006. The City has completed a shoreline inventory of the Skykomish
River and Woods Creek using the best available scientific methodology
in 2002.

•

Snohomish County completed an initial assessment and analysis to
identify and design projects that will protect and improve habitat
complexity and water quality, while continuing to provide protection for
critical infrastructure along the braided reach of the Skykomish River
between the cities of Gold Bar and Sultan.

Snohomish Watershed Highlights
•

Snohomish County acquired the 157-acre Twin Rivers quarry site on the
right bank of the Snohomish River, just downstream of the confluence of
the Skykomish and Snoqualmie rivers. The riparian area has been planted
and planning is underway to remove 200 feet of bank armor.

•

In the Lake Stevens sub-basin, there have been five habitat restoration
projects in the watershed conducted by Snohomish County Surface
Water Management or in partnership with the Snohomish Conservation
District, the Stilly-Snohomish Fisheries Enhancement Task Force, or
Drainage District 8.

•

Twelve projects in the Quilceda Creek watershed have been conducted
by Snohomish County or in partnership with the Stilly-Snohomish
Fisheries Enhancement Task Force. There have been four projects in
the Allen Creek watershed conducted by Surface Water Management,
Quilceda/Allen Action Team, the City of Marysville, Adopt-A-Stream
Foundation, or various partnerships involving these groups.

•

The Quilceda/Allen and French Creek Watershed Management plans,
which focused on water quality, aquatic habitat, and flooding and
drainage issues, were completed in 1999 and 2004, respectively. The
plans identify problems in the watershed and present management
recommendations to address the problems. The plans were developed
by watershed management committees made up of local jurisdictions,
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citizens, non-governmental salmon enhancement groups, and special
districts. Snohomish county Surface Water Management was the lead
agency for developing these plans (Snohomish County Surface Water
Management Division 2004, 1999).
•

The recently formed Woods Creek Coalition includes Snohomish
County Surface Water Management, The Tulalip Tribes, the City of
Monroe, Adopt-a-Stream, the Snohomish Conservation District, the
Stilly-Snohomish Fisheries Enhancement Task Force, Washington
Department of Ecology, and local residents. The goal of the organization
is to work together to improve aquatic habitat and water quality in the
Woods Creek Watershed, focusing on the West Fork Woods Creek subbasin and Lower Woods Creek. Thus far the group has conducted two
educational workshops for watershed residents and has begun work on
six habitat restoration projects; four in Lower Woods Creek, one along
Richardson Creek and one along West Fork Woods Creek.

•

The Quilceda/Allen Watershed Action Team is an off-shoot of the
Quilceda/Allen Watershed Plan implementation committee. The group
meets monthly and has a membership that includes representatives of
the cities of Marysville and Arlington, Snohomish County, The Tulalip
Tribes, Washington Department of Ecology, Snohomish Conservation
District, and Adopt-A-Stream Foundation. The group is working on
an environmental learning center along Jones Creek in Marysville, a
project to protect the headwaters of Quilceda Creek, and a low-impact
demonstration project, as well as identifying and completing habitat
restoration projects.

•

The City of Snohomish recently completed an Endangered Species
Act Strategy that provides recommendations based on field data, best
available science, and consultation with NOAA Fisheries. The strategy
will be used to update Snohomish’s critical area regulations, shoreline
management plan, and stormwater management program. The strategy
also provides a Habitat Quality Index ranking to set a baseline for future
adaptive management, as well as capital projects.

•

Snohomish County has completed feasibility and design for a reach-scale
restoration effort on three miles of the Snohomish River downstream
from the confluence of the Skykomish and Snoqualmie rivers. Actions at
the three primary sites will include riparian planting, bank restoration,
large woody debris placement, and reconnection of off-channel areas.

•

The Tulalip Tribes used tribal funds to enhance stream habitat on Coho
Creek (a tributary to Quilceda Creek). This included removing 16 fish
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passage barriers, enhancing spawning gravel along 1,200 feet of stream,
replacing a fish barrier with a larger culvert that provides for passage,
constructing a 0.25-acre wetland, and revegetating disturbed riparian
areas.
•

Small noncommercial farms received assistance in correcting non-point
source pollution problems (e.g., sediment loading of stream systems)
and implementing best management practices under The Tulalip Tribes’
Small Farms Project. The Project included public outreach to work with
small farming operations to enhance their environmental stewardship
and economic productivity.

Snohomish Conservation District
The Snohomish Conservation District’s mission is to work cooperatively
with farmers and landowners to encourage conservation and responsible use
of natural resources as related to farming and livestock practices. The
District provides technical assistance, educational events, and funding
opportunities for producers to apply best management practices
appropriate for their land and livelihood. The District is involved with
salmon restoration and conservation in the Snohomish River basin. To
achieve stream restoration and water quality objectives, it partners with
organizations such as the Natural Resource Conservation Service, the
Adopt-A-Stream Foundation, The Tulalip Tribes, U.S. Fish and Wildlife
Service, the Washington State Department of Ecology, and Snohomish
County Surface Water Management.

Snoqualmie Watershed Highlights
Since 1998, significant local efforts in the Snoqualmie Valley have
contributed to salmon recovery. Local governments, non-profit
organizations, the agriculture community, and local residents have
all pitched in to help recover salmon in the watershed. Recent efforts
include:
•

•

Stewardship Partners, a local non-profit, has forged important
partnerships with local landowners, particularly in the agriculture
community. Stewardship Partners has been instrumental in helping
landowners improve habitat on private land including riparian restoration
at Oxbow Farm on the mainstem of the Snoqualmie River.

“Through action
we achieve traction.”
Mark Sollitto,
City of North Bend

The public-private partnership between the cities of North Bend and
Snoqualmie, and the Mountains-to-Sound Greenway Trust is a successful
model to increase stewardship in the Upper Snoqualmie. Recent riparian
restoration projects along Gardiner Creek in North Bend and the
Snoqualmie River in Snoqualmie are being implemented due to this new
working relationship.
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In 2004, King County acquired
the development rights to
approximately 90,000 acres
of working forestland from
Hancock Timber Resource
Group.This is a major
accomplishment for protection
of basin headwaters.The
land will remain in private
ownership as working forest
forever.

•

The Stilly-Snohomish Fisheries Enhancement Task Force is working
with the Aldarra Golf Course along a tributary to Patterson Creek to
address fish passage and improve riparian vegetation and instream habitat
diversity.

•

The Two Rivers School and the King County Department of Natural
Resources and Parks have teamed up to combine stewardship, education
and riparian restoration at several volunteer events on the Middle Fork of
the Snoqualmie River.

•

The City of Seattle is working to implement an Early Action Program
for Chinook, including habitat acquisitions on the Tolt corridor, cosponsorship of a habitat restoration project at the Tolt mouth, and
juvenile salmon research on the Tolt and Snoqualmie rivers.

•

Many actions have been initiated and conducted on agrictultural
lands in the watershed to protect and enhance salmon habitat in the
Snoqualmie Valley. These include Dairy Nutrient Management Plans;
best management practices and farm plans through King Conservation
District; restoration projects by individual landowners with local nonprofit organizations; plantings in the federal Conservation Reserve
Enhancement Program; implementation of the King County Livestock
Management Ordinance; implementation of the Agricultural Drainage
Assistance Program; fish-friendly improvements to the Cherry Valley
Pump Station; salmon-safe certification of farms; and research, science,
and water quality testing in agricultural areas. The successful use of
these voluntary and incentive programs support this plan’s recommended
approach to working with agriculture.

•

From 1999 to 2003, King County acquired 4,007 acres of riparian and
forested land for over $23 million. Important salmon habitat acquisitions
include 51 acres along the Raging River between Preston and Fall City,
46 acres along the Snoqualmie River creating the Fall City Natural Area,
46.5 acres along the Tolt River creating the Tolt Natural Area, and 11
acres along the banks of Griffin Creek adding to exiting natural area. In
addition, funding transactions and initial restoration was completed on
59 acres of Snoqualmie riverfront creating the Chinook Bend Natural
Area (land was donated by the Nestle Company).

•

King County planted native trees and shrubs along approximately 1,000
feet of Snoqualmie River riparian corridor in Tolt-MacDonald Park

•

The Raging River Preston Reach Floodplain Reconnection project that
is underway will remove 3,100 feet of levee, giving the river access to 7
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acres of floodplain. The project will reestablish a multi-threaded channel
that will increase habitat complexity, improving both spawning and
rearing habitat for Chinook, steelhead, coho and chum salmon.
•

The Lower Tolt River Floodplain Reconnection project that is underway
will restore approximately 60 acres of floodplain area in the lower 1.1
miles of the Tolt River by setting back levees and restoring the floodplain
area. The project will restore critical spawning and rearing habitats
found in side channels.

•

The Cherry Creek Pump Station Retrofit project increased fish passage
for Chinook and coho salmon through the pump station and improved
control of water levels behind the dike. The project increased available
habitat (11 miles of watercourse and 679 acres of floodplain refuge) and
reduced fish mortality in the pumps. The project was a win-win for fish
and agriculture, benefiting both uses of this floodplain area.

•

King County completed an update to its Critical Areas Ordinance and
related policies and regulations in 2005.

The Snoqualmie Watershed
Forum and its member
jurisdictions have aggressively
implemented projects in the
Snoqualmie Valley.

Snoqualmie Watershed Forum
Since 1998, the Snoqualmie Watershed Forum has approved 43 projects
for a total of nearly $2.3 million in King Conservation District grants
and leveraged approximately $20 million from other sources. The
accomplishments by member jurisdictions include:
•

Four acquisition projects. Leveraged protection of
approximately 505 acres (including the 400-acre Tollgate Farm
acquisition in North Bend and Snoqualmie)

•

12 restoration projects. Leveraged restoration of approximately 88
acres, 18,400 linear feet of streams and three culvert
replacements (including the restoration at Lower Griffin Creek and
design of the Tolt River Floodplain Reconnection project).

•

28 volunteer plantings. Involved 1,275 volunteers and 15,120
trees and plants.

•

Seven assessments and regulatory review projects. Enabled
certain jurisdictions to improve water quality conditions, reduce
flood hazards, improve stormwater regulations, map sensitive
areas, prioritize habitat projects, and implement agriculture best
management practices.

Partnerships have played an
increasingly important role in
the Snoqualmie River basin.
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•

Nine public involvement/planning/incentive projects. Installed
interpretive signs and environmental art on watershed protection
and salmon recovery throughout the watershed, supported the
second Snoqualmie Watershed Festival attended by over 400 people,
funded Watershed Action Grants to three community groups, funded
agricultural fencing cost-share program, and funded five years of Forum
staff work on salmon conservation planning, project prioritization, and
watershed partnerships

•

Joint regulatory review. Jurisdictions in the Snoqualmie watershed
completed a joint regulatory review, a model Critical Areas Ordinance
and related programs based on Near Term Action Agenda guidance and
State requirements, including a Snoqualmie Best Available Science Paper.
Snoqualmie watershed cities are considering this model ordinance for
adoption in 2005.

King Conservation District
The King Conservation District’s mission is to protect the soil and water
of King County, particularly as it relates to farming and animal-keeping
practices, through technical assistance and education. The District promotes
numerous opportunities for salmon habitat conservation. These include
free livestock management practice workshops and one-on-one assistance;
volunteer opportunities on a variety of restoration projects; planning
and implementing farm plans; and implementing and certifying Nutrient
Management Plans for dairies located in King County.

Headwaters Highlights
Major interests in the headwaters sub-basins have made substantial gains
toward habitat protection and restoration.
•

King County acquired the development rights to approximately 90,000
acres of working forestland from Hancock Timber Resource Group.
This was a major accomplishment for the protection of the basin
headwaters.

•

The U.S. Forest Service is working on Access and Travel Management
Plans in the South Fork and Middle Fork Snoqualmie sub-basins to
identify culverts and potential abandoned roads to decommission.

•

The state and private partners to the Forests and Fish Agreement have
worked to protect and restore forest cover and riparian areas and remove
fish passage barriers.
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•

King County and Snohomish County and the cities of North Bend and
Snoqualmie have protected and restored forest cover and riparian areas
and removed fish passage barriers.

•

Non-profit organizations such as Mountains-to-Sound Greenway Trust,
Cascade Land Conservancy, and Friends of the Trail have worked on
stewardship and protection projects throughout the headwaters sub-basins.

•

More than 10 miles of forest roads were decommissioned and just under
five miles of forest roads were storm-proofed in the Beckler River
watershed. This project, a partnership between the Skykomish Ranger
District of the U.S. Forest Service and The Tulalip Tribes, reduces
sediment loading and enhances the geomorphic characteristics of the
Beckler River system, increasing spawning and rearing habitat for salmon.
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Section 9.0
RECOMMENDED RECOVERY STRATEGIES BY
LAND USE CATEGORY
The Snohomish River basin is unique in its size and
diversity of land uses. From the Cascade Mountains
to the Puget Sound, the basin includes vast areas
of wilderness, active forestry, agriculture, and
rural residential and urban land uses. Each land use
represents differing interests and cultures. The Forum
has worked to address the issues and needs in these
areas throughout development of this plan. Although
much of the work was organized by sub-basin strategy
group as described in Section 11.0, it is practical
to also discuss the proposed approaches to salmon
recovery by land use to focus readers’ attention on
their primary interests. This section includes distinct
approaches for the following five land uses:
“Farmers have their horses out of the barn, saddled
up, and are already moving down the trail towards
salmon restoration. Where is everyone else? We are
not waiting for a plan to take action.”
Bill Knutsen,
King County agriculture

•
•
•
•
•

Agriculture
Forestry
Rural Residential
Urban
Roads and Utilities

9.1 Agriculture

Agriculture
Forestry
Rural Residential
Urban
Roads and Utilities

June 2005

Farming is important socially and economically in the
Snohomish River basin. It is a major land use along
the mainstem rivers, as well as some of the lowland
tributary areas. Because of the location of agriculture
in the basin, working with these landowners is a
critical aspect of ensuring long-term salmon recovery.
As described below, the Forum recommends a
comprehensive and cooperative approach to working
with willing landowners on habitat protection and
restoration. This approach should include technical
assistance, incentives, cost sharing, and recognition.
In addition, the Shared Strategy for Puget Sound
is working on regional solutions to support salmon
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recovery and farmers. As those ideas are further developed, the Forum’s
recommended approach could be adapted.
“Happy farmers; happy ﬁsh.”
Mark Solitto,
North Bend City Council and
Chair of the Snohomish Basin
Salmon Recovery Forum

•

“We need solutions that beneﬁt
farms and salmon. Landowner
involvement is the key to
restoring stream habitat and
improving water quality.”
Jamie Bails,
Snohomish Conservation
District

•

Support Viable Agriculture in the Basin. Local farmers face
complex issues related to declining profits, development pressures,
loss of agricultural land base, and loss of infrastructure supporting the
agriculture industry. Although most of this is beyond the scope and
control of salmon recovery efforts, as the Forum moves forward in
identifying and implementing salmon recovery actions, it is important to
understand the issues facing this industry. In order to work cooperatively
with the farming community, the Forum recommends:
º

Supporting and advocating for policies and programs to retain local
agriculture and help farming be profitable and sustainable.

º

Providing incentives to avoid sub-dividing land for rural residential
development and to protect forest cover (i.e., keeping growth within
urban growth boundaries).
•

Work cooperatively with the farming
community and individual landowners to
identify and implement solutions for salmon
recovery. The Forum recommends building on
cooperation with farming groups such as the Lower
Skykomish Habitat Conservation Plan group,
Snoqualmie Valley Tilth, King County Agriculture
Commission, and other farming interests.

•

Adopt a policy of protecting intact habitat
and restoring degraded habitat. The Forum
recommends:

º

Working with landowners to protect and preserve current intact
habitat through a variety of means that could include purchasing
conservation easements where appropriate from willing sellers.

º

Developing innovative measures to ensure the longevity of
protections, such as adding restoration or easement information to
land titles to ensure protection as property changes hands.

Help Farmers Identify and Implement On-the-Ground
Restoration Projects. The Forum recommends that field staff work
with willing agricultural landowners on possible and appropriate salmon
recovery actions on their property. Key demonstration projects should
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be completed to build capacity and showcase results for the agricultural
community. Some restoration projects may require engineering and
other technical expertise. Sample actions on agricultural lands include:
º

Removing or replacing blocking culverts or other barriers that
prevent fish passage to spawning and rearing habitat.

º

Restoring stream banks to natural conditions. The Forum recognizes
bank hardening exists in some areas to protect farmsteads and
structures. This approach would identify areas that currently may
not need hardening and can be modified to improve edge habitat.
Field staff can work with landowners to identify and develop
alternatives to riprap that may provide a more natural edge for fish
habitat while maintaining the function of bank hardening.

º

Reconnecting off-channel habitat.

º

Improving riparian forest conditions. The Forum recommends
working with willing landowners to restore riparian forest areas
where feasible. Strategies include willing landowner maintenance,
conservation easements, and paying landowners to manage habitat
in order to maintain intact riparian areas similar to the federal
Conservation Reserve Enhancement Program.

“There will be creative solutions
that help both agriculture and
ﬁsh. We haven’t even invented
these yet.”
Dale Reiner,
Snohomish County agriculture

The Forum recommends the following tools and programs to help farmers
implement on-the-ground restoration projects.
•

Encourage the use of incentives. The Forum supports the use of
incentive programs to implement successful salmon recovery actions
on agricultural lands. Incentives could include
conservation and agricultural easements, Transfer
of Development Rights programs, and recognition
programs such as “Salmon Safe” labels for qualifying
farms.

•

Consider a sequencing strategy for working
with landowners. The Forum recommends a
sequencing strategy for identifying agricultural lands
and landowners for habitat restoration opportunities.
This sequencing is meant as guidance and would be
matched with high-priority ecological considerations.
This proposed sequencing strategy primarily applies in King County due
to the presence of the Farmland Preservation Program.
A comparable approach could be developed for Snohomish County.
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Proposed sequencing strategy:
1. Focus on unmanaged and marginal lands, and explore opportunities
to purchase or place in conservation easements.
2. Work on non-Farmlands Preservation Properties lands.
3. Work on Farmlands Preservation Properties lands.

•

•

Identify opportunities for how restoration actions benefit
farming on remaining sections.

•

Establish buffers where some harvesting can take place as
identified by recent research.

•

Work with the Farmlands Preservation Program to redefine
ability to create edge habitat and buffers.

Evaluate and Refine this Approach as Needed. The proposed
approach for working with the farming community focuses on
voluntary actions. To help accomplish quantitative, 10-year habitat
condition milestones, the Forum supports working with the agriculture
community to analyze and reconsider the approaches being taken to
achieve recovery.

9.2 Forestry
Approximately three-quarters of the Snohomish River basin is in forestry,
with roughly 60% of total forest land in King County and 40% in Snohomish
County. Of these lands, approximately 50% are federal, 23% are private
non-industrial, 18% are private industrial, 2% are city- or county-owned,
and 7% are state-owned. Some of the federal lands are under wilderness
protection, with the remainder being managed for timber, recreation, and
ecological benefits.
Figure 9.1
Approximate Forest Land Ownership
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Commercial forestry is a valuable local industry. For example, in 2002 King
County ranked seventh statewide in timber production revenues. Loss of
forest cover is one of the greatest risks to salmon habitat in the Snohomish
River basin due to pressures on private lands to change to non-forest uses.
Maintaining viable and sustainable forestry will help retain forest cover and
pervious lands.

Considerations for All Non-Wilderness Forest Land
The most important actions related to all non-wilderness forest
lands are:
•

Retaining intact forest lands, including supporting protections
of federal forest lands and discouraging conversion to nonforestry uses.

•

Sharing and coordinating data, monitoring, and research
efforts with federal, state, and private forest managers to better
inform adaptive management of forest lands. This includes
information from the Ecological Analysis for Salmonid Conservation.

•

Encouraging road maintenance, decommissioning abandoned
forest roads not needed for fire protection, and improving fish
passage.

•

Considering expansion of wilderness designation (such as portions of the
Pratt River sub-basin, or the Wild Sky Wilderness proposal that includes
portions of the Beckler, Rapid, Tye, and Upper Wallace river subbasins).

•

Supporting forest stewardship activities and programs.

Other actions could include:
•

Maintaining viable forest lands through sustainable forestry.

•

Supporting innovative partnerships to address salmon recovery and
maintain forest viability. Partners include U.S. Forest Service, large
commercial forest owners, Washington Forest Protection Association,
Washington State Department of Natural Resources, and private
conservation groups.

•

Considering State Outstanding Resources Waters designation for federal
and state lands.
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•

Monitoring federal, state, and private protection and restoration efforts
to help gauge progress toward habitat goals.

•

Creating a list of parcels most at risk for development to help focus
protection efforts.

The following sections describe suggested recovery actions on forest lands
under differing ownership, including federal lands, state forest lands,
large commercial forest lands, small forestry operations, and private rural
forest lands. In addition, the Shared Strategy for Puget Sound is developing
approaches to work with public and private forest land managers. As those
ideas are further developed, the Forum’s recommended approach could be
adapted.

Considerations for Federal Lands
For federal forest lands, the Forum recommends:
•

Supporting Protection and Retention of Federal Forest Lands.
The Forum supports the continued protection of federal forest lands and
high levels of forest retention through:
º

Working to influence national forest policy.

º

Encouraging sustainable forestry production.

•

Implementing U.S. Forest Service Access and Travel
Management Plans. The Forum supports implementing U.S. Forest
Service Access and Travel Management Plans to identify the best
opportunities for habitat improvements related to culverts and roads on
federal land.

•

Supporting the U.S. Forest Service’s Efforts to Remove
Blocking Culverts and Decommission Abandoned Roads not
Needed for Fire Protection. The Forum recommends supporting
(including funding) the U.S. Forest Service’s efforts to remove blocking
culverts and decommission abandoned roads not needed for fire
protection. Funding sources could include the Salmon Recovery Funding
Board and County Title II funds.

Considerations for State Forest Lands
For state forest lands, the Forum recommends encouraging and supporting
implementation of the Forests and Fish Agreement.
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Considerations for Large Commercial Forest Lands
For large commercial forest lands, the Forum recommends:
•

Encouraging and supporting implementation of the Forests
and Fish Agreement.

•

Supporting a viable forestry industry. The Forum recommends
supporting land use policies that underpin a viable forestry industry,
keep forest lands in forestry production, and avoid fragmentation.

•

Protecting and restoring habitat on private land. The following
tools could be used to protect and restore habitat on private land:
º

Encouraging forest stewardship plans.

º

Encouraging enrollment in current use taxation programs (e.g., King
County’s Public Benefit Ranking System).

º

Transferring development rights.

º

Purchasing development rights.

º

Purchasing property through fee simple acquisition.

º

Considering down-zoning or development prohibition on lands
zoned for forestry to discourage development. For example, in King
County’s Forest Production District, 80-acre parcels are at risk to
high-end development and larger parcels are at risk of segregating
down to 80-acre developable parcels.

In King County’s rural areas,
500 forested parcels zoned
rural residential and totaling
20,000 acres are at risk of
development or sub-division for
development.

Considerations for Small Forestry Operations and Rural
Forest Lands
For small forestry operations and rural forest lands, the Forum recommends:
•

Working with landowners to protect and restore forest cover
on private property. Tools to accomplish this goal include:
º

Providing education and technical assistance.

º

Encouraging forest stewardship plans.

º

Encouraging enrollment in current use taxation programs (e.g., King
County’s Public Benefit Ranking System).

Rural residential areas are
found outside more specialized
land uses, such as urban,
commercial, forestry, and
agricultural.
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•
The potential loss of forest
cover for rural residential
development is one of the
biggest threats to habitat
in the basin.

º

Transferring development rights.

º

Purchasing development rights.

º

Purchasing property through fee simple acquisition.

Expanding important landowner assistance programs. The
Forum recommends expanding landowner assistance programs,
such as the King County Forestry Program, the Washington State
Forest Stewardship Program, the Washington State Extension Forest
Stewardship Program, and programs by the King and Snohomish County
Conservation Districts.

Refer to the headwaters sub-basin strategy groups in Sections 11.11 through
11.16 for more detailed discussion of forestry in the basin.

9.3 Rural Residential
Many people live in the Snohomish River basin for its rural quality of life.
Rural residential areas make up a large percentage of the land base and will
play a strong role in salmon recovery in the basin. Lands zoned for rural
residential development are typically found near the major rivers and their
tributaries. These lands are outside of county Urban
Growth Area boundaries, Agricultural Production
Districts, and areas zoned for commercial and industrial
use. Parcels zoned for rural residential development
are slated for different development densities. Although
some larger parcels in this zoning class are used for
small forestry production and hobby farms, many are
undeveloped.
Rural residential development typically results in
decreased forest cover and increased impervious
area from roofs, driveways, roads, and facilities.
Trees removed to accommodate homes, lawns, roads, parking lots, and
other public infrastructure can cumulatively degrade hydrologic function,
sediment transport processes, and instream habitat structure. Once
degraded, these habitat-forming processes can be difficult and costly to
restore. The recommended approach for all rural residential areas is to
protect and recover forest cover throughout the basin using the tools detailed
below.
•

Protect Existing Forest Cover throughout the Basin
Current forest cover in rural residential areas is expected to fall below
the amount needed for salmon in the watershed. Some areas that are
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zoned for rural residential development are still in large parcels and used
for farming and forestry with limited residences. While some growth in
rural areas is desired and necessary, sub-dividing large parcels and creating dense development can detract from rural character and is contrary
to solid planning principles.
º

Acquire forested parcels providing high benefit to salmon
recovery. Acquiring parcels through fee or easement or acquiring
timber harvest rights for parcels with mature functioning forests
would protect forest cover, thereby supporting watershed
processes and salmon recovery efforts. Parcels in highpriority sub-basins should be considered first, along with
those at risk of being sub-divided into rural residential
development.

º

Develop and promote rural residential
stewardship planning. Develop and implement
technical assistance and regulatory flexibility programs
allowing property owners the option to enroll in
stewardship programs instead of complying with
fixed regulations pertaining to new development or
redevelopment activities.

º

Develop and enroll residents in forest
stewardship programs. Providing technical assistance
for small forestry operators on the topics of harvest
best management practices, habitat protection and
restoration, and overall support should help keep forested parcels in
timber production. An example is King County’s Forestry Program.

º

Use property tax incentives to encourage conservation on
private land (see Section 10.0). Examples of existing programs
include King County’s Public Benefit Ratings System program and
transfer of development rights programs.

º

Promote cluster development to maintain contiguous
forest cover. Clustering development is a planning tool that
can maintain maximum amounts of forest cover while allowing
maximum build-out of developable lands. Clusters should be located
away from riparian corridors and associated wetlands for highest
protection of habitat function and value.

º

Enforce current regulations. Enforcing regulations is essential to
prevent continued degradation due to uses that are not permitted.
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•

Recover Forest Cover throughout the Basin
The Forum recognizes that rural areas will continue to take some
population growth, resulting in lost forest cover. Therefore, it is
important to focus efforts on restoring forest cover throughout the entire
basin.
º

Encourage partnerships between government, tribes, nonprofits, and landowners to help reforestation efforts.

º

Use incentive-based programs and technical assistance
to help restore degraded forest lands and denuded open
space. Landowners should be encouraged to reforest their parcels
using methods that provide shared benefits for both the landowner
and the environment. An example program is King County’s Native
Plant Nature-Scaping program that provides technical assistance
workshops for rural residential landowners to augment native
vegetation on private property.

º

Focus on reforesting residential parcels in the mainstem
sub-basins first, and then in other priority sub-basins to
provide the greatest benefit at the basin scale. Projects to
reforest denuded parcels would provide long-term habitat benefits
to developed and developing rural residential parcels. Reforestry
projects could be achieved through partnership with multiple natural
resource management organizations.

º

Develop programs and policies to keep rural parcels that
are currently used for agriculture or forestry in those uses.
Tax incentive and other tools such as transfer of development rights
programs can be used.

º

Support policies and programs to minimize new
impervious surfaces. The Ecological Analysis for Salmonid
Conservation (2004) documents maximum allowable impervious
surface at the sub-basin strategy group scale that will maintain
hydrologic function adequate to recover salmon in the basin. Tools to
assist in minimizing impervious surface gains are included in
Section 10.0.

º

Replace or remove blocked and failing culverts. Failing
culverts where roads and driveways intersect with streams and rivers
present barriers to adult and juvenile salmon accessing valuable
spawning and rearing habitat. Failing culverts should be replaced and
restored based on the amount and relative value of blocked upstream
habitat.
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º

Restore connectivity to isolated habitats. Connecting the
river to off-channel habitat areas is a critical aspect of salmon
recovery efforts. Restoring off-channel habitat should be achieved
by working with willing landowners to enhance habitat features on
private lands.

9.4 Urban
Urban areas play an important balancing role in implementing salmon
recovery actions. Urban areas are expected to take future planned growth
in accordance with the Washington State Growth Management Act. This
will aid salmon recovery efforts, as new growth will be focused where
infrastructure already exists. However, urban areas also need to take actions
to reduce the impact of that development on the environment in terms of
floodplain development, impervious area standards, critical areas protection,
and restoration efforts.

“We need to learn how to plan
for salmon recovery and for
people, especially in cities.
This plan is a good
starting point.”
Doreen Booth,
City of Duvall

The Forum recognizes that salmon habitat in many urban areas is already
degraded and that further losses will occur over time. Many of the most
densely populated urban areas are within the Snohomish County portion of
the basin and are included in the urban streams - restoration sub-basin strategy
group (see Section 11.10). The recommended approach for all urban areas is
to:
•

Adopt comprehensive plan goals that
integrate plans for multiple benefits.
When updating citywide policies, include
approaches for cooperative, basin-wide
open space planning, integrating critical
area protection, forest cover retention,
stormwater management, habitat
connectivity, salmon recovery, and parks
and recreation.

•

Keep population growth and development pressure focused in
urban areas. Tools to achieve this aim include:
º

Allowing higher densities in urban areas.This should include outreach
about why this is important to salmon recovery.

º

Ensuring changes to urban growth boundaries are consistent with
the Growth Management Act.

º

Encouraging development of “receiving areas” as part of transfer of
development rights programs.
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•

Protect wetlands, riparian areas, and forest cover, and
improve water quality in urban areas. Actions are described
in Section 10.0 and include protecting critical areas, minimizing
impervious surfaces, implementing low-impact development techniques,
providing education and training to landowners on natural yard care
and gardening practices, providing incentives to encourage low-impact
development methods, and implementing programs to remove invasive/
noxious species.

•

Acquire and manage public lands, in part, for their ecological
and salmon habitat benefits. For example:

•

º

Adopt policies to support managing public lands, in part, for their
ecological and salmon habitat benefits.

º

Identify and implement habitat restoration efforts on publicly-owned
lands.

º

Establish partnerships with other jurisdictions and non-profits to
enhance habitat areas using existing programs.

º

Pursue the acquisition of additional lands including or adjacent to
critical salmon habitat areas.

Protect remaining forest cover and restore forest cover.
Although remaining forest cover in urban areas is relatively less than
in other land uses, it is important to protect and improve forest cover
whenever possible.
º

Adopt tools to offset forest removal from future build-out of cities,
such as allowing cluster development platting in sensitive areas.

º

Enforce clearing and grading and tree retention regulations for new
development and site alterations.

º

Develop and implement urban forestry programs to 1) educate
private and public sectors on minimizing tree cutting and
encouraging planting, 2) engage volunteers in maintaining street
trees, and 3) evaluate tree cover gains in parks and public spaces.

º

Encourage partnerships between governments, tribes, non-profits,
and landowners to help urban reforestation efforts.
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•

Promote local water conservation. Tools to achieve this aim
include:
º

Using outreach materials to encourage activities that conserve water,
such as fixing leaky faucets, using dishwashers and washing machines
only when fully loaded, installing low-water-use gardens, and
watering landscaping during early morning or late afternoon hours.

º

Using incentives to encourage property owners to install low-flow
faucets, toilets, and other water-saving fixtures and appliances.
Incorporate a policy to recycle older appliances and fixtures, rather
than reuse them.

º

Encouraging the use of rain barrels and other devices to collect
water.

º

Developing policies and educational programs about the use of grey
water systems.

9.5 Roads and Utilities
Roads and utilities are crucial infrastructure for supporting people and
communities throughout the Snohomish River basin. Because roads and
utilities are often aligned in linear corridors that, by necessity, must
cross rivers and other important natural resource areas, they require
unique consideration in terms of habitat protection planning. The Forum
recommends the following measures with respect to these facilities.
•

Work with state and county transportation departments to
minimize the effect of existing and future roads on salmon
habitat. For example, explore the use of bioengineering techniques for
road bank protection, especially when bank hardening fails and needs to
be replaced or maintained; strategically locate new roads, intersection
improvements, shoulder widening, and bridge replacements; and
explore opportunities to move roads and associated utilities away from
riverbanks in priority areas. The presence of underground utilities may
affect the ease with which roads can be moved to minimize impacts on
salmon, increasing the complexity of these projects. If coordination
with utilities is needed, it should occur early in the design stage of these
projects.

•

Focus road mitigation projects on recovery plan priorities
in the watershed. Work with the Washington State Department of
Transportation to develop a roads mitigation package that connects
with goals of salmon recovery in the watershed. In addition, Snohomish
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County, King County, and cities in the basin should work toward
planning road mitigation projects in accordance with salmon recovery
guidelines.
•

Adopt Regional Road Maintenance Guidelines. All jurisdictions
should adopt the Regional Road Maintenance Guidelines. This
involves a formal agreement with NOAA Fisheries and following the
program guidelines. Work with the Washington State Department of
Transportation on road maintenance issues along major rivers.

•

Use best management practices for utility maintenance.
The Regional Road Maintenance Program contains best management
practices that have been approved by NOAA Fisheries, many of which
are applicable to maintaining existing utilities and should be adopted
for this use. Additional general and project-specific best management
practices will be reviewed as part of permit approval.

•

Site new public infrastructure facilities away from riparian
areas, channel migration zones, and marine shorelines unless
no feasible alternative exists. Infrastructure-related activities can
degrade habitat and restrict fish passage. New infrastructure should be
sited to avoid adverse impacts to streams, riparian areas, and wetlands,
unless no feasible alternative exists.

•

Use construction best management practices and
bioengineering techniques when constructing new roads or
utilities in sensitive areas. Goals should include siting roads and
utilities to protect watershed functions in sensitive areas and avoiding
new impacts and/or barriers to anadromous fish passage.
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Section 10.0
RECOMMENDED ACTIONS: BASIN -WIDE
RECOVERY TOOLS
To achieve the plan’s long-term vision, existing intact
conditions must be protected and degraded habitats
must be restored. Federal, state, local, and tribal
governments throughout the basin can significantly
affect salmon habitat through policies, regulations,
and programs. Even land use decisions in headwaters
and small tributaries can influence stream flow,
groundwater recharge, water temperatures, and
erosion.
Early in the planning process, the Forum outlined
nine planning priorities and principles to guide
plan development (presented in Section 3.0). The
Forum highlighted the importance of integrating
salmon recovery within the context of the Growth
Management Act and other state and federal mandates,
as well as identifying a variety of implementation tools
to achieve salmon recovery.

Policies and Integrated Planning
General Regulatory and Programmatic
Recommendations
Regulatory and Programmatic Actions
Specific to Resource and Activity
Additional Regulatory and
Programmatic Ideas
Stewardship and Implementation
Capacity
Incentives and Other Innovation
Approaches
Compliance Efforts

June 2005

This section presents basin-wide tools that can be
used to both protect currently functioning habitat
and achieve gains necessary for salmon recovery. The
actions in this section focus on non-capital solutions.1
The recommendations in this section are intended as
guidance for local governments on what is necessary
for Chinook and bull trout recovery. As such, they
do not imply a commitment or intent on the part
of any local government to adopt these ideas. Local
governments have the final decision-making authority
to choose and implement policies that work for their
jurisdiction within the context of their broader
responsibilities.
1

The Forum acknowledges the importance of nearshore
protection and habitat improvements, but does not
specifically address the issue in this section because the
regional plan will include a separate chapter devoted to the
nearshore. Capital improvement projects are discussed and
presented in Section 11.0.
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The actions outlined in this section are designed to protect and improve
the conditions of the eight habitat condition indicators, explained in Section
5.0, that were used to evaluate current habitat conditions and those needed
to achieve viable salmon populations. These are: riparian forest, humanmade in-stream barriers, off-channel habitat, edge habitat, in-stream
habitat structure, forest cover, impervious surfaces, and road density. As
described in Section 11.0, some of these habitat indicators are at risk of
further degradation. Examples include loss of riparian areas and forest cover
in the mainstem and lowland tributary sub-basin strategy groups, as well as
increases in impervious surfaces outside of the headwaters sub-basins.
As can be seen in the overarching policy recommendation presented below,
each recommended policy throughout the section will be introduced first,
followed, as appropriate, by specific, supporting recommendations or explanations to clarify the Forum’s intent or rationale.

Overarching Policy Recommendation
The Snohomish Basin Salmon Recovery Forum recognizes that salmon
recovery cannot be achieved through capital restoration on public lands
alone. As such, the Forum recommends:
1. Solid policy, regulatory, and programmatic actions necessary to protect
currently intact habitat conditions.
2. A comprehensive technical assistance program to educate and assist
landowners, businesses, and residents to take actions.
3. An incentive program to encourage and reward positive actions.
4. A targeted enforcement approach to address flagrant violations.

10.1 Policies and Integrated Planning
Government planning policies set the framework for local visions and
administrative processes. Local governments in Washington State function
under numerous planning and environmental mandates. These are important
tools and provide a framework for salmon recovery actions.

Integration with Existing Planning Frameworks
The Forum supports integrating the needs necessary to achieve viable
salmon populations in the Snohomish River basin with existing frameworks
established by the Growth Management Act, Shoreline Management Act,
Clean Water Act, and other state and federal mandates.
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Comprehensive Plan Goals
The Forum supports local governments adopting comprehensive plan goals
to integrate plans for multiple benefits.
1. When updating city-wide and county-wide policies, include approaches
for cooperative, basin-wide open space planning, for example integrating
critical area protection, forest cover retention, stormwater management,
flood hazard reduction, habitat connections, salmon recovery, and parks
and recreation.
2. Jurisdictions with flood control management plans should consider using
Revised Code of Washington chapter 86.12 (Flood Control by Counties) as
a tool to link salmon recovery with flood control management plans to
achieve multiple benefits for communities and local natural resources.

Adoption of a Salmon Habitat Conservation Goal
The Forum recommends that all cities, counties, state and federal agencies,
tribes, and other organizations that influence salmon habitat in the
Snohomish River basin should adopt a salmon habitat conservation goal. The
goal should support the Forum’s goal. For example:
1. Assure preservation, protection, and restoration of salmon habitat to a
sufficient extent and quality to support the productivity and diversity
of all wild salmon stocks in the Snohomish River basin at a level that
will sustain fisheries and non-consumptive salmon-related cultural and
ecological values.

Planning Objectives Related to Salmon Recovery
The Forum recommends that all cities, counties, state and federal agencies,
tribes, and other organizations that influence salmon habitat in the
Snohomish River basin adopt objectives to protect important salmon habitat,
watershed processes, and natural floodplain functions within jurisdictional
influence. The following policy statements are suggested as models for
individual jurisdictions’ salmon recovery strategies:
1. Maintain and restore natural streambank conditions and achieve a net
increase in the amount of natural streambank functions in each sub-basin
while protecting critical facilities and infrastructure.
2. Protect natural watershed functions in the channel migration zone and
floodplain, and decrease hazards to people, property, critical facilities,
and infrastructure.
3. Retain large woody debris in streams to support salmon populations and
watershed processes.
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4. Eliminate human-made barriers such as blocking culverts and broken
tide-gates to anadromous fish passage, prevent the creation of new
barriers, and provide for the transport of water, sediment, and organic
matter at all stream crossings.
5. Achieve no net loss in functions and values of wetlands that support
watershed processes needed for salmon habitat within each subwatershed in the Snohomish River basin, and achieve a net increase
in wetland functions and values in sub-basins where historic loss of
wetlands adversely affects watershed processes or fish habitat.
6. Protect and restore riparian areas sufficient to sustain salmon
populations and watershed processes within the Snohomish River basin.
7. Avoid adverse habitat impacts to streams, riparian corridors, and
wetlands, including both public works and private projects and
operations.

10.2 General Regulatory and Programmatic
Recommendations
Table 5.4 quantifies percentages of intact habitat remaining in the subbasin strategy groups. Despite the amount of habitat degradation that has
occurred, a substantial amount of salmon habitat remains that needs stronger
protection than currently exists. This section presents measures that local
governments should evaluate and implement in
order to stimulate comprehensive protection of
remaining salmon habitat.
Federal, state, local, and tribal governments already
have environmental regulations in place and must
comply with multiple regulatory mandates, including the Shoreline Management Act, Growth Management Act, and Clean Water Act.
While these governments are already implementing
regulations that protect salmon habitat and working
on significant regulatory updates to shoreline master programs and critical
areas regulations, additional measures can and should be taken to ensure
the achievement of viable salmon populations in the Snohomish River basin.
In many cases, this plan reinforces implementation of already mandated
requirements by highlighting their importance in salmon recovery efforts.2

2

Footnote on next page.
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Regulatory Tools
The Forum supports regulatory actions as one of many tools outlined in this
plan to achieve salmon recovery.

Local Flexibility
The Forum expects that local governments will implement or encourage
additional actions not currently in place as part of their commitment to plan
implementation. Although many actions in this section focus on regulations
as a mechanism for protecting salmon habitat, the Forum supports flexibility
for local governments to develop creative programs and policies to recover
salmon using a combination of regulatory and non-regulatory tools. In
addition, the Forum supports flexibility for jurisdictions to implement
alternatives to the recommendations listed in this section that are intended to
meet the same objectives.

Regulatory Consistency
The Forum encourages state and local governments and tribes to ensure
consistency among their regulatory and programmatic programs to the
extent practicable.

Action Evaluation and Implementation

The recommendations in
this section are intended
as guidance for local
governments on what is
necessary for Chinook
and bull trout recovery. As
such, they do not imply a
commitment or intent on the
part of any local government
to adopt these ideas. Local
governments have the ﬁnal
decision-making authority
to choose and implement
policies that work for their
jurisdiction within the
context of their broader
responsibilities.

The Forum recommends that local governments evaluate and implement
actions consistent with the schedule of currently mandated updates to
associated programs and no later than the year 2015.
Note that in response to the recommendations in the Snohomish River Basin
Chinook Salmon Near Term Action Agenda (2001), the Snoqualmie Watershed
Forum sponsored a joint regulatory review and developed model code
language for the four Snoqualmie Watershed cities of Duvall, Carnation,
Snoqualmie, and North Bend. Through a cooperative process, the
Snoqualmie Watershed Forum produced a model ordinance that incorporates
the intent of the regulatory actions in the Near Term Action Agenda and
this plan. This work is available as a model for other jurisdictions in the
Snohomish River basin, though it is acknowledged that larger cities may
need to modify the model to better fit their needs. Other agencies have also
created model ordinances addressing topics relevant to salmon recovery,
such as Critical Areas Ordinances, which may be valuable resources for
jurisdictions developing regulatory language.

2

In this section, infrastructure includes, but is not limited to roads, railroads, utility lines, water and
sewer transmission lines, stormwater facilities, substantial park improvements, power transmission lines,
telecommunication facilities, diking districts, and other critical utilities that serve the public. It is important to
distinguish between infrastructure projects with potentially lower impacts (i.e., underground facilities installed
within an existing, managed public right-of-way) and those with higher impacts (i.e., new utility corridors).
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10.3 Regulatory and Programmatic Actions Specific
to Resource and Activity
The following topics are specifically addressed in sub-sections below:
•
•
•
•
•
•
•
•
•
•
•
•
•

Land use
Wetlands
Stream buffers
Infrastructure in wetland and stream buffers
Shoreline modifications
Floodplain alterations
Channel migration zones
Landslide hazard areas
Clearing and grading
Retention of large woody debris
Stormwater
Water quality
Habitat-forming processes

Each sub-section begins with a brief description of why the topic is
important to salmon recovery, and is followed by a list of specific policy
recommendations.

Land Use
Land use choices and patterns can influence the quality of salmon habitat and
the ecological systems that support healthy streams and rivers.
1. Support land uses that result in low density and low percentage
impervious surface coverage in rural areas (i.e., forestry, farming, open
space) in county comprehensive plan land use designations and policies.
2. Avoid the development of high-density residential neighborhoods or
commercial centers outside established urban growth areas that would
require the extension of urban-type infrastructure through rural areas.
3. Support low-density land uses adjacent to their urban growth areas by
establishing, for example, a transfer of development rights program.
4. Cluster development to maintain maximum amounts of forest cover
while allowing maximum build-out of developable lands. Clusters should
be located away from riparian corridors and associated wetlands to best
protect habitat functions and values.
5. Maintain forestry and farming within county jurisdictions. Discourage
conversion of forestlands zoned for forestry into residential uses. To
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accomplish these aims, consider providing tax and other incentives and
exempting such activities from nuisance complaints. Continue forestry
and farming and expand support by using tools such as purchasing
or transferring development rights, prohibiting residential-type
development on lands in Forest Production Districts, and prohibiting
segregation of large parcels zoned for forestry.
6. Do not expand urban growth areas into floodplains unless this facilitates
habitat restoration or open space acquisition.
7. When updating comprehensive plan land use designation, zoning, or
Urban Growth Area boundaries, evaluate cumulative habitat impacts
from development in expanded urban growth areas or rural areas,
including infrastructure development needed to support those areas.
8. Protect habitat for all salmon life stages in urban areas. Address fish
passage barriers, water quality, and protect or restore important habitat
and riparian and floodplain areas. This urban protection and restoration
should be an outcome-based action specific to the type of habitats
necessary for specific life cycle stages of salmon.
9. Establish performance standards for development to preserve natural
habitat, including lot coverage and stormwater detention standards for all
zoning categories.
10. To supplement site-specific development standards, incorporate
landscape-level and urban watershed-scale approaches to managing and
protecting the functions of critical areas and to supplement site-specific
development standards. This policy could be implemented through
several approaches, including managing priority basins, or developing a
watershed-wide transfer of development rights program.
11. Discourage new gravel mines in important habitat areas such as the
estuary. This should be accomplished through existing processes such as
the Growth Management Act and Critical Areas Regulations.
12. Minimize mining-related impacts to salmon habitat by requiring mining
projects to have reach-scale analysis that addresses hydraulic, hydrologic,
and sediment transport. Require gravel operations to maintain riparian
buffers, include restoration of natural channel migration and flood
disturbance patterns in reclamation plans, and follow other guidelines
in this section that include, but are not limited to, channel migration,
shoreline modifications, and riparian buffers.
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Wetlands
Wetlands help control flooding and siltation in waterways, and can act as
filters that remove and contain contaminants that might otherwise find their
way into rivers and streams.
1. Protect wetlands and their functions and values that support watershed
processes needed for salmon habitat as well as other benefits, such as
flood hazard reduction, through critical areas regulations.
2. Jurisdictions should adopt a policy of ‘no net loss of wetland functions
and values’ to comply with state and federal regulations. This can be
achieved through various means, including the following mitigation
sequencing approach:
° Avoid developing in wetlands and buffers
° Minimize wetland impacts through mitigation
° Rectify unforeseen wetland impacts to the extent possible
° Reduce impacts over time, and
° Compensate for lost functions and values in local policies and
regulations
3. Mitigation should ensure that all functions and values that are needed
for salmon habitat are retained in the long-term. This may require
actions such as larger mitigation ratios, performance guarantees for
long-term monitoring and maintenance, set-asides for contingencies,
or requirements for construction of mitigation prior to alteration of the
wetland.
4. Adhere to Washington Department of Ecology guidance when
identifying, classifying, and protecting wetlands and their buffers. Use,
for example, the Washington State Wetland Identiﬁcation and Delineation
Manual, the Washington State Wetland Rating System for Western Washington,
and Wetlands in Washington State, Volume 2: Guidance for Protecting and
Managing Wetlands.
5. Use incentives and flexible approaches to encourage wetland protection.
For example:
° Allow buffer averaging where no net loss of functions and values will
occur
° Vary buffer width (and site clearing restrictions) if a property
owner commits to long-term stewardship of wetlands and buffer
areas, based on the site-specific conditions of the drainage basin and
wetlands
° Provide tax breaks for stewardship above and beyond regulatory
requirements
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°

Allow passive recreation, some expansion and maintenance of
existing structures, restoration/enhancement/research projects, and
removal of hazard trees and noxious weeds in buffer areas

Stream Buffers
Riparian forests and the large woody debris that contribute to the system
play a key role in the creation and maintenance of salmon habitat, and
provide benefits such as moderation of stream temperature, input of organic
matter, and stream bank stabilization.
1. Avoid clearing and development in the riparian zones, except for those
projects that will restore natural processes and native vegetation,
through critical areas regulations and shoreline master programs. Note
that utility providers may be required to manage vegetation in riparian
areas for system reliability and safety. This should be accomplished
through best management practices.
2. Include all streams and riparian zones around streams as fish and wildlife
habitat conservation areas in critical areas regulations. Applicability of
these regulations may vary depending on location, site- or reach-specific
biological assessments, and/or best available science.
3. Maintain buffers of 150 feet along all fish bearing
streams and 50 feet along all non-fish bearing streams.
Wider or narrower buffers may occur based on
location, site- or reach-specific biological assessments,
and/or best available science. For example, tools like
approved farm plans that incorporate salmon recovery
concerns may help determine appropriate buffer
widths in specific locations. Please note that farm plans
differ across jurisdictions in terms of their intended
purpose, evaluation criteria, and approval processes,
which should be considered when making buffer width
modifications with respect to salmon habitat.
4. Use incentives and flexible approaches to encourage
stream buffer protection. For example:
° Allow buffer averaging where no net loss of
functions and values will occur
° Vary buffer width (and site clearing restrictions)
if a property owner commits to long-term
stewardship of wetlands and buffer areas, based on
the site-specific conditions of the drainage basin
and wetlands
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°
°

Provide tax breaks for stewardship above and beyond regulatory
requirements
Allow passive recreation, some expansion and maintenance of
existing structures, restoration/enhancement/research projects, and
removal of hazard trees and noxious weeds in buffer areas

Infrastructure in Wetland and Stream Buffers
Placing roads and utility corridors across wetlands and their buffers, aquatic
areas, and riparian zones can degrade salmon habitat and restrict fish passage.
1. Locate new infrastructure or utility corridors away from critical
areas, unless no feasible alternative exists. Avoid or minimize impacts
through planning, design, use of best management practices, and use of
innovative, non-invasive techniques such as tunneling.
2. When conducting necessary maintenance, replacement, or expansion
of essential public infrastructure in existing utility and road corridors,
avoid and minimize impacts to water quality and habitat through careful
planning, design modifications, and use of best management practices.
3. Adopt the Regional Road Maintenance Program Guidelines.
4. Maintaining existing infrastructure in riparian and aquatic corridors
should be subject to best management practices that minimize impacts to
water quality and floodplain and riparian habitat.

Shoreline Modifications
Bank hardening due to the building of, for example, dikes, levees, and
bulkheads, disrupts the natural connection between water bodies and their
associated riparian zones and floodplains. These connections are important
in providing habitat complexity and maintaining natural processes that
sustain habitat over time. Often, bank hardening is coupled with floodgates,
tide-gates, or pump stations to accelerate drainage. These elements can
further restrict access to remaining valuable habitat, and are also addressed
in the next subsection, Floodplain Alterations.
1. Locate new development, both private and public, away from riparian
areas, channel migration zones, and marine shorelines, wherever feasible
and consistent with local shoreline master programs as updated to
consider salmon habitat.
2. Allow new bank stabilization of shorelines only after a geotechnical or
hydrologic analysis demonstrates an imminent threat to existing primary
residential or business structures or critical public facilities.
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3. When there is no feasible alternative but to stabilize banks or repair
existing dikes and levees, bioengineering techniques should be
incorporated. This includes the use of vegetation and large woody
debris, creating vegetated “benches,” and using setback levees. It is
acknowledged that protecting certain critical public infrastructure
facilities (e.g., public roads, wastewater treatment works, and permitted
outfalls) may require the use of more traditional construction techniques
and maintenance standards, with consideration of bioengineered habitat
protection, where feasible.
4. In general, where shorelines have been modified, provide incentives to
encourage redevelopment activities to include improved salmon habitat
through methods such as bioengineering, vegetated benches, and setting
back of dikes and levees.
5. Use the Washington State Integrated Streambank Protection Guidelines
(Washington Aquatic Habitat Guidelines Program, 2003) and other
well-developed local documents as model guidance.
6. The Forum recommends that NOAA Fisheries work with the Corps of
Engineers to revise its bank protection and maintenance standards to
reflect habitat and salmon recovery needs.

Floodplain Alterations
Maintaining natural connections between rivers and floodplains helps sustain
processes that enhance salmon habitat.
1. Discourage new development in the floodplain through critical areas
regulations or other flood hazard management regulations. Development
should only be allowed where it can be shown that these activities will
not increase flood elevations, decrease storage capacity, or restrict
the natural erosion and accretion processes associated with channel
migration. Where development is allowed in the floodplain, such as in
urban areas, restoration and enhancement of floodplain habitat may be
necessary.
2. Prohibit new dikes, levees, tide-gates, floodgates, pump stations,
culverts, dams, water diversions, and other alterations to the floodplain
unless it has been demonstrated that they will not impair natural channel
condition, restrict adult or juvenile access to habitat, or that no feasible
alternative exists. They should avoid geologically unstable areas and
be designed to retain or restore natural channel functions, including
unimpeded transport of water, sediment, and organic matter. This is not
intended to prevent modifications of dikes and levees that would enhance
floodplain habitat functions and values.
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3. Only allow alterations in floodplains if they are protecting public health
and safety, as reflected by Federal Emergency Management Agency
regulations and Chapter 173-158 of the Washington Administrative
Code, Flood Plain Management.
4. Develop flood hazard reduction plans and ordinances. Use techniques
such as:
° Locating critical facilities away from the floodway unless no feasible
alternative exists
° Maintaining or increasing base storage volume through “zero-rise”
regulations, including compensatory storage requirements
5. Use transfer of development rights or other easement programs or
incentives to encourage retention of agriculture, forestry, and open space
uses of the floodplain.
6. Restrict livestock access to streams and rivers to prevent salmon
impacts, except in cases where farmers have livestock watering rights
that explicitly allow some access to streams.
7. Use bridges instead of culverts on streams where practicable.
8. Identify opportunities for and encourage restoration of side channel
habitat for Chinook salmon as mitigation for floodplain alterations where
feasible.

Channel Migration Zones
Channel migration zones typically refer to the lateral extent of likely
movement along a stream reach with evidence of active stream channel
movement over the past one hundred years. Some definitions, mapping, and
designations of channel migration zones reflect physical constraints from
maintained roads, dikes, and levees.
1. Designate channel migration zones as critical areas because they are
geologically hazardous and important fish and wildlife conservation
areas. Map the location of severe and moderate channel migration
hazard areas using most up-to-date criteria of state and local
governments and adopt maps by administrative rule or through critical
areas regulations.
2. Minimize adverse impacts in existing channel migration zones. Local
governments should protect channel migration zones through a variety
of tools including, but not limited to, regulations, zoning, purchase or
transfer of development rights, purchase, and shoreline designations.
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This is not intended to prevent modifications of dikes and levees that
would enhance floodplain habitat functions and values.
3. Discourage new dwelling units or expansion of existing structures
within the channel migration zone. Inform those wishing to build in
these areas of the value of natural channel migration for salmon habitat
and the hazards it poses for development.
4. Allow no new or expanded channel stabilization projects or other river
control structures, unless protecting existing essential facilities, to
protect development in the channel migration zone.
5. Avoid the expansion of existing uses or structures that are toward any
source of channel migration within channel migration zones.
6. Avoid the construction of new primary dwelling units within channel
migration zone hazard areas unless no feasible alternative location is
available.

Landslide Hazard Areas
Landslides and mass wasting events can damage stream systems and salmon
habitat.
1. Identify and map landslide hazard areas.
2. Give special protection through critical areas regulations to landslide
hazard areas to reduce mass wasting events that can damage stream
systems.
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3. Prohibit new road building, clearing, and grading within landslide
hazard areas adjacent to aquatic habitat except where necessary for
essential public infrastructure or to protect public health and safety.
Under such conditions, a geotechnical analysis should be completed
in advance so that the most stable route and areas can be defined and
aquatic habitat protected.
4. When slope failures or landslides occur and damage or threaten public
or private facilities, use geotechnical analysis and design measures to
minimize future threat or damage to unstable slopes and fish habitat.

Clearing and Grading
Clearing and grading activities can impact salmon habitat by, for example,
increasing the rates sediment erosion and stormwater runoff. References
to grading in this subsection are not intended to refer to non-structural
agriculture and silviculture practices, such as plowing and tilling.
1. Adopt a clearing and grading ordinance or site alterations ordinance to
limit the impacts of sediment-laden runoff to local streams and wetlands
and encourage the development and retention of mature conifer forests in
the basin, especially in riparian zones and headwater areas. Acknowledge
seasonal and geographic variations in rainfall when developing the
ordinance.
2. Promote the completion of farm plans that retain existing forested
riparian areas and encourage the replanting of non-vegetated riparian
areas.
3. Use a low threshold for regulating small clearing and grading activities
because the cumulative effect could substantially degrade salmon habitat.
4. Promote a 65% forest retention standard and a 10% impervious surface
limit for new (non-agricultural) clearing in rural areas outside Urban
Growth Areas. Local governments can best determine if this should be
accomplished at a parcel level or through sub-basin planning.
5. When clearing is essential, encourage the practice of uprooting
and retaining non-merchantable whole trees when clearing land for
development, rights-of-way or other activities for later use as large
woody debris in habitat projects.

Retention of Large Woody Debris
Large woody debris in rivers and streams increase salmon habitat complexity,
creating pools of slow moving water where fish can rest, and hiding places
from predators.
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1. Do not remove, relocate, or modify large woody debris in aquatic
habitats and adjacent banks except when posing an immediate threat to
public safety or critical facilities. Large woody debris retention should
not create new hazards to public infrastructure, critical facilities,
primary residences, and businesses (including farms).
2. Large woody debris complexes clearly posing a threat to infrastructure
and critical facilities (i.e., roads, bridges, sewage treatment plants,
hospitals) should be moved or removed. In such cases, where feasible,
the wood should be put back into the system at a location where it will
not pose an immediate hazard and where the lack of large woody debris
has been identified as a problem. If wood is not returned to the system, it
should be reserved for use in habitat restoration projects, as they may be
designed and permitted at nearby locations. In estuarine and nearshore
navigation channels, large wood should be moved to non-navigation areas
in the estuary to provide rearing habitat for out-migrating salmon.
3. Design large woody debris placement to ensure that it does not create
new hazards to public infrastructure, critical facilities, and primary
residences and businesses (including farms). Design large woody debris
placement to support restoration actions in the plan.
4. Prohibit salvage logging from aquatic areas.

Stormwater
Stormwater, when not properly controlled, can increase erosion rates,
disrupt channel structure, and deliver contaminants to streams and rivers.
1. Develop and/or adopt a stormwater design manual, equivalent to the
Washington State Department of Ecology’s Stormwater Management Manual
for Western Washington (Washington State Department of Ecology, 2001).
It should outline standards for development
activities for both the construction and postconstruction phases, including management
of stormwater runoff and maintenance of
stormwater facilities.
2. Use low-impact development techniques to
manage stormwater from new development
and redevelopment, such as limiting
impervious surfaces, retaining or replacing
native topsoil, retaining native vegetation,
dispersing stormwater runoff, amending
soil, using roof gardens, and using roof
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runoff for watering. Use the Tri-County Model 4(d) Framework and/or
Washington State Department of Ecology’s Stormwater Management
Manual as guidance.
3. Implement design standards and land use incentives to minimize the
amount of total impervious area in new development and redevelopment.
Explore opportunities for converting impervious areas to pervious areas
where appropriate.
4. Survey and prioritize stormwater retention/detention facilities and
upgrade them as needed (for example, during redevelopment) to solve
drainage and stream flow problems. The Washington State Department
of Ecology’s Stormwater Management Manual can serve as a model for
redevelopment.
5. For maintenance and construction activities, develop sediment and
erosion control expertise and apply it through a program of best
management practices and standard procedures. The Regional Road
Maintenance Program Guidelines describe one such program.
6. Minimize impervious surfaces by using tools such as:
° Setting upper impervious surface limits on a parcel-by-parcel basis
and providing options for meeting standards. This may be based on
existing sub-basin conditions for total impervious area and forest
cover.
° Setting impervious surface limitations by land use classification
for allowed activities in aquifer recharge areas to achieve sufficient
groundwater recharge
° Specifying impervious surface thresholds that identify when flow
control facilities or best management practices are required
° Implementing design standards and land use incentives to minimize
the amount of total impervious area in new development and
redevelopment
° Exploring opportunities to convert impervious areas to pervious
areas

Water Quality
Clean, cool water is crucial for salmonid health. Degraded water quality can
harm salmon in a variety of ways and at all life stages.
1. Identify the water quality and hydrologic processes within jurisdictions
including water quality problems, stream flow issues, significant
groundwater recharge areas, important natural storage areas, and
existing pollutant sources.
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2. Protect and promote healthy riparian areas to help reduce water
temperatures by increasing shade, and reducing siltation by improving
soil stability.
3. Protect and promote critical groundwater recharge and natural storage
areas by minimizing impervious surface impacts, reducing non-point
pollution, and utilizing erosion and sediment control best management
practices at construction sites.
4. Classify and map critical aquifer recharge areas using best available
science.
5. Develop short and long-term strategies where water quality problems are
known to exist to reduce or eliminate the pollution sources that affect
salmon (i.e., dissolved oxygen, turbidity, suspended solids, and heavy
metals).
6. Develop local and tribal ordinances to protect water quality.
7. Consider new technologies and planning techniques for wastewater and
stormwater treatment that may also benefit salmon
8. Address both the immediate and long-term effects of projects on water
quality when updating comprehensive plans, development regulations,
and when reviewing individual building projects for approval.
9. Participate in regional water quality monitoring efforts (to coordinate
local efforts) and watershed/sub-basin levels of analysis of water quality
and hydrological processes.
10. Discourage pesticide/herbicide use in riparian and wetland buffers;
include exemptions for noxious weed control and Washington State
Department of Ecology-approved activities.
11. Require water quality monitoring when development project involves
wetland and stream modifications.

Habitat-Forming Processes
A variety of habitat-forming processes are crucial to maintaining and
restoring aquatic and edge habitats, including good water quality and natural
water and sediment cycles. Policy areas described above cover many of these
processes.
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1. Maintain or restore the natural sources, storage, delivery, and routing of
surface- and groundwater, sediments, and nutrients.
2. Discourage removal of gravel from the streambed.

10.4 Additional Regulatory and
Programmatic Ideas
Recommendations below suggest how mitigation efforts could be specifically
targeted at salmon recovery needs, and how noxious weeds could be
addressed.

Direct Mitigation Towards Basin Needs
Mitigation requirements also provide an important source of funding for
habitat restoration and protection projects. Mitigation extends beyond
just wetlands to cover a wide range of habitat critical for salmon. The
recommendations outlined in this plan should be used to help direct
mitigation efforts towards critical habitat areas and recovery needs. Within
some sub-basin strategy groups, notably the estuary and nearshore, some
development impacts are known (e.g., expansion of the Port of Everett,
Sound Transit rail lines, and Interstate-5) and specific mitigation needs are
identified.
Mitigation banking is a developing option for preserving functioning habitat
in the basin. The Forum supports discussing and considering the value of
mitigation banks for salmon recovery under this plan.

Support Noxious Weed Removal
Throughout Washington, invasive, non-native weeds, or noxious weeds, are
spreading at an alarming rate and seriously threatening pasturelands, forests,
wetlands, croplands, and riparian areas. Noxious weeds typically arrived
after European settlement and can replace native riparian habitats that
support salmon. Because the weeds are not native, natural forces that would
normally control their spread, such as predators or diseases, do not exist,
allowing them to rapidly replace native plants and form monocultures (areas
of just one type of plant) instead of diverse ecosystems.
Noxious weeds have the potential to impact salmon in a number of ways. By
out-competing native plants that shade stream channels, areas with noxious
weed infestations often have higher stream temperatures. Unlike native
riparian vegetation, noxious weeds often do not provide woody debris or
structure to the stream channel, reducing the channel’s complexity and
limiting the locations where salmon can hide from predators. Similarly,
noxious weeds do not provide nutrients or plant litter to the stream channel
and can change the water’s pH, affecting the amount of food available for

10-18 – Snohomish River Basin Salmon Conservation Plan

salmon. Noxious weeds can also have a destabilizing influence on channel
migration and other geomorphic processes, and are often a concern for
farmers.
Examples of noxious weeds found in the Snohomish Basin include:
• Japanese knotweed in significant portions of the Snoqualmie, Tolt,
Sultan, Raging, and the North and South Fork Skykomish Rivers
• Garden loosestrife
• Milfoil in lakes
• Phragmites and perennial pepperweed in wetland areas
• Reed canary grass
• Spartina on the northern shore of Steamboat Slough
Noxious weeds often require significant monitoring and effort to remove
them completely from a site where they have become established.
The Forum supports early detection and elimination of invasive plant species
to help maintain the values of native riparian vegetation corridors and reduce
the threat of the species’ rapid spread throughout the basin. The following
recommendations should help control noxious weeds:
1. Support policies that maintain functional riparian zones because a healthy
riparian zone is less likely to be at risk of noxious weed invasions.
2. Prevent new weed invasions by promoting public awareness of the effects
of importing non-native plants into the basin. Increase public awareness
through outreach and education programs.
3. Support removal and control efforts by systematically identifying levels
of infestation throughout the basin and using the most effective removal
techniques.
4. Implement programs to eradicate noxious weeds through education,
outreach, technical assistance, volunteer programs, and enforcement
of regulatory compliance provisions of Revised Code of Washington
(RCW) 17.10.
5. Monitor important conservation areas with high potential for invasion;
respond quickly to risks to successfully eradicate noxious weeds.
6. Assist in managing common and widespread weeds to minimize impacts
on native plant species
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10.5 Stewardship and Implementation Capacity
Salmon conservation and recovery will be most successful with broad
community support, the creation of a solid stewardship ethic among basin
residents, and technical assistance resources. Recommendations below
address these topics.
Outreach Topics:
Importance of riparian forests to
salmon habitat
Healthy aquatic ecosystems
Protection of property from
erosion and ﬂooding

The Forum supports three primary goals for stewardship and capacity
building:
•

Build awareness of the importance of healthy watersheds and salmon
conservation through education and public outreach

•

Build capacity and support for implementing conservation efforts by
developing partnerships and fostering stewardship

•

Provide technical assistance to landowners to implement on-the-ground
salmon recovery actions

Salmon habitat needs
Beneﬁts of large woody debris in
streams and bank stabilization
Wetlands functions and values
Noxious weeds

Conduct Public Outreach and Education
The following recommendations will help build an aware and knowledgeable
community engaged in salmon recovery:
1. Develop and distribute educational materials related to salmon
conservation. This could be done through written materials, media, the
Internet, classes, and workshops.
2. Outreach, monitoring, restoration and stewardship would benefit from
active school participation. School districts should be encouraged and
supported in using natural lands as extended classrooms.

Outreach and education in both
rural and urban areas should
include information about how
daily actions affect salmon
populations and habitat,
as well as how to help the
recovery process.

3. Host classes, workshops, and presentations to involve and engage
residents in the watershed protection process. This could be
accomplished through teacher trainings, youth education (e.g., through
schools and other youth groups or community and neighborhood
presentations), evening seminars, watershed tours, riparian habitat
workshops and site visits, stormwater programs, and natural yard care.
Build upon a neighborhood model and incorporate social marketing
principles.
4. Continue to coordinate and offer on-the-ground, hands-on projects such
as volunteer planting and salvage events.
5. Continue to maintain a website containing watershed information,
Forum agendas, and meeting summaries as well as general basin-wide
salmon conservation information.
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6. State agencies and local governments should warn recreational river
users, including kayakers, “tubers,” and boaters, of existing and potential
logjams. Appropriate methods may include maps and signs to alert the
public and recreational river users.

Build Capacity and Support for Implementation
The following recommendations will help develop partnerships
and foster stewardship, which in turn will build capacity and
support for plan implementation:
1. The Snohomish Basin Salmon Recovery Forum and
Snoqualmie Watershed Forum should identify possible
partners to help develop, sponsor, and implement outreach
campaigns. In addition, encourage established groups to
become more active in watershed restoration and explore
partnerships.
2. Provide training for contractors and planners in rural
communities to implement in-stream construction and bank
stabilization practices to help promote local interest and
employment in salmon recovery.
3. Governments, tribes, and non-profit groups should
collaborate to develop and support community activities
that bring attention to salmon recovery efforts. Ideas include:
° Educational Signs - Install interpretive signs throughout the basin
that identify creeks and rivers or showcase visible restoration projects
or acquisition sites. Explain the project and its goals, its place in
the watershed, and the collaborative basin recovery process. Site
selection would be based on potential traffic and the educational
value of the project site.
° Festivals and Events - Host a watershed festival. Partner with farms
during fall harvest (and other high-visibility times) to distribute
educational materials or host events related to salmon recovery.
Continue to promote the concept that what benefits fish can benefit
farmers. Develop watershed outreach materials for existing festivals,
fairs, and farm tours.
° Recognition Programs - Support “Salmon Safe” certification program
for farmers as well as other environmental recognition programs to
encourage active stewardship.
4. Advertise financial resources, incentives, and grant opportunities
for salmon recovery efforts to build the capacity of individuals and
organizations to take action.
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Provide Technical Assistance and Encourage Stewardship
Providing the resources necessary to implement recovery projects will be
crucial to the success of salmon recovery efforts. Technical assistance is an
effective way to ensure implementation of on-the-ground projects on private
lands while allowing flexibility and customizing projects to meet the needs
of the landowners’ unique circumstances.
1. Continue to provide watershed stewards in the basin to work with
landowners and citizens. Stewards should:
° Build awareness about salmon recovery and watershed protection
approaches.
° Build a stewardship ethic among citizens and landowners.
° Assist landowners with on-the-ground projects beneficial to salmon
habitat and watershed protection.
° Focus efforts on the recovery priorities outlined in this plan.
2. Provide technical assistance to small forest landowners. Focus on
protecting existing forest cover and restoring degraded forest areas,
implementing best management practices for harvest, restoring and
protecting habitat, and keeping forested parcels in timber production. A
model is King County’s Forestry Program.
3. Provide technical assistance to agricultural landowners. This is especially
important in the mainstem sub-basins. Focus on protecting intact
riparian areas and forest cover, restoring riparian and forest areas,
removing or replacing blocking culverts or other barriers, establishing
off-channel habitat, and promoting alternatives to bank hardening.
4. Provide technical assistance to rural residential landowners. Provide
information on forest protection and restoration incentive programs,
native plant use (such as King County’s Native Plant Nature-Scaping
Program), and other topics. For example, King County’s Rural
Residential Stewardship Planning Program offers single-family, rural
residential property owners that are planning to develop or redevelop
their land the option to enroll in a stewardship program rather than
comply with fixed regulations. This program educates landowners
about protecting important natural resources while streamlining the
permitting process and building flexibility into the development and
redevelopment process.
5. Initiate discussions with homeowners associations. Address opportunities
for reforestation solutions on private property, such as the use of
covenants for landscaping.
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6. Local governments should work
together to develop a cost sharing
and technical assistance program to
retrofit private flood control facilities
in key salmon habitat areas.

10.6 Incentives and Other
Innovative Approaches
Incentives are mechanisms that provide
encouragement or rewards for positive
actions that help protect watersheds and
recover salmon. Incentives can take the
form of financial, public relations, social,
or cultural rewards. They are often less
expensive than capital projects and may be used to help solve problems now
rather than waiting for more costly fixes later. Incentives may be sectorspecific or apply across sectors. These recommended policies and specific
ideas need to be continued or further developed.
The Forum strongly endorses the use of incentives and innovative approaches
as tools to achieve watershed protection and salmon recovery.
1. Develop or continue programs that allow tax reductions for riparian and
forest protection and restoration. King County’s Public Benefit Rating
System provides property tax relief for actions that protect natural
resources that exceed regulatory requirements. Example projects include
enhancing a degraded riparian buffer, reforesting denuded open space,
or setting aside buffers larger than required. This type of incentive can
increase protection on rural residential lands and should be used to its
fullest extent.
2. Encourage the use of transfer of development rights programs as a tool
to protect forest cover and minimize impervious surface. Under these
programs, for example, rural landowners can sell unused development
rights to property owners in urban areas. This helps lower potential rural
densities, retain forest cover or agricultural land, and reduce the impacts
of subdivision. “Receiving areas” within the basin would need to be
identified. King County has a program in place and Snohomish County
has a pilot program.
3. Develop or continue fee reduction programs that promote forest cover
protection. As an example, in King County, property owners receive a
surface water fee discount for parcels that are at least 65% forested with
no more than 10% impervious surface, and that incorporate established
best management practices for managing stormwater run-off.

One example of an excellent
incentive program is the
Conservation Reserve
Enhancement Program (CREP),
a partnership between the
State ofWashington and the
U.S. Department of Agriculture
- Farm Service Agency.
Under CREP, landowners can
voluntarily contract with the
USDA to enroll land along
streams and rivers for 10
to 15 years.The landowner,
with technical assistance
from the USDA - Natural
Resources Conservation Service
and a conservation district,
determine the amount of land
to enroll based on a minimum
buffer width of 100 feet up
to a maximum of 180 feet.
Landowners who enroll in the
program receive up to 100%
of the cost of site preparation,
fencing and planting, a
yearly rental payment, and
maintenance cost-share for
up to 5 years.The program
is a win-win for establishing
riparian cover and maintaining
viable farms.

Snohomish River Basin Salmon Conservation Plan – 10-23

4. Develop or maintain and promote use of streamlined permitting for
single-family rural residential landowners using stewardship programs.
As an example, in King County, landowners who plan to develop or
redevelop their lots can enroll in a stewardship program instead of
complying with fixed regulations.
5. Develop incentives for agricultural landowners. Incentives are needed for
protecting intact riparian areas and forest cover, as well as for restoration
projects such as off-channel reconnection, floodplain reconnection, and
alternatives to bank armoring. Support programs developed by nonprofits and other non-governmental groups where appropriate, such as
Salmon Safe. Coordinate with non-profits and Shared Strategy over the
next year to develop this further.
6. Provide financial incentives and technical assistance for ecologically
sensitive bank stabilization. For example, Snohomish County’s
Cooperative Bank Stabilization Program provides technical assistance
and covers some material costs. Landowners are responsible for
construction and permitting, while the County inspects the project.
These incentives are available to landowners and diking districts and can
be used for all areas, including the nearshore.
7. Develop incentives to reduce or minimize impervious surfaces. For
example, King County’s Surface Water Management Program contains
incentives for certain low impact development techniques. These will
help reduce stormwater run-off issues and impervious surfaces, such as
roofs, parking strips, parking lots, and other areas.
8. Develop incentives to promote water conservation.
9. Develop innovative programs to maximize benefits to the entire basin
and provide implementation flexibility. For example, if soil conditions
in a particular situation preclude infiltration, a developer would be
dissuaded from incorporating low-impact development requirements
because they would not receive a perceived benefit for the added cost.
Developers should also be allowed to retrofit existing private or public
water quality facilities and still qualify for grants or other available
incentives.

10.7 Compliance Efforts
Complying with existing and future regulations is an important tool to
ensure long-term protection of the basin’s natural resources. Even the best
policies and regulations may not achieve their purpose if challenges exist to
implementation and compliance. Enforcing regulations is essential to prevent
continued habitat degradation due to uses that are not permitted.
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The Forum encourages compliance with existing and future regulations
intended to protect natural resources. Regulatory enforcement should be
conducted by staff trained specifically in the investigation and resolution of
issues consistent with long-term salmon recovery goals.
The following outlines proposed compliance policies for consideration by
governments:
1. Establish a phone line to report violations.
2. Provide adequate funding for field inspections, technical assistance, and
enforcement staff to ensure widespread compliance.
3. Participate in interagency coordination, technical assistance, and
public outreach to ensure compliance (e.g., current memorandum of
understanding being developed between King County, Washington State
Department of Fish and Wildlife, and the King Conservation District to
plan for, permit, and inspect agricultural ditch maintenance practices).
4. Analyze approach of voluntary programs for achieving goals, if
non-enforcement approach is preferred.
5. Develop performance measures for enforcement activities in order to
track progress and success over time.
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Section 11.0
RECOMMENDED ACTIONS: SUB-BASIN STRATEGY
GROUPS
Background on the Sub-Basin
Strategy Groups
Details for Each Sub-Basin
Strategy Group
Recommendations for All Capital
Projects
Nearshore
Estuary
Mainstem - Primary Restoration
Mainstem - Secondary Restoration
Rural Streams - Primary Restoration
Rural Streams - Secondary Restoration
Urban Streams - Restoration
Headwaters Sub-Basin Strategy
Overview
Headwaters - Primary Protection
Headwaters - Secondary Restoration
Headwaters - Secondary Protection

What does the Forum recommend to reach
the 10-year milestones? The Forum has made
recommendations on two levels: those that apply
to the whole basin and those that are specific to a
particular sub-basin strategy group. Section 10.0
describes basin-wide recommendations. This section
describes each of the sub-basin strategy groups, their
role in the recovery of salmon in the basin, habitat
threats, and recommended actions for on-the-ground
capital projects and programs.

11.1 Background on the Sub-Basin
Strategy Groups

As part of the process to develop this plan and
organize data and actions, the nearshore and 62
sub-basins in the Snohomish River basin were sorted
into 12 sub-basin strategy groups based on three
characteristics: location in the basin, use and potential
use by Chinook and bull trout, and watershed process
conditions (hydrology, riparian, and sediment). While
there is substantial overlap in habitat use by Chinook,
bull trout, and coho, coho salmon spawn and rear
more broadly throughout the basin and in smaller
streams. Sub-basins that have high and moderate use
by coho are identified within each strategy group.
Strategy groups are shown in Table 11.1 and Figure
11.1. Many of the sub-basins have focus reaches and
recommended actions may be targeted at specific
reaches.1 More detail about how sub-basin strategy
groups were developed can be found in the Ecological
Analysis for Salmonid Conservation (2004).

Headwaters - Protection Above
Natural Barriers
Headwaters - Restoration Above
Falls and Dams
1

June 2005

Footnote on next page.
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Table 11.1
Sub-Basin Strategy Groups
Each sub-basin strategy group
has a unique role to help recover
Chinook salmon and bull trout
and support coho salmon in the
Snohomish River basin.

Geo-Spatial
Group
Nearshore

Estuary

Mainstem

Lowland
Tributaries

Headwaters

Sub-Basin Strategy
Group

Salmonid Use/
Watershed Condition

Recovery Need

Nearshore

High use/Moderately
degraded

Substantial
improvement

Estuary

High use/Degraded

Substantial
improvement

Mainstemprimary restoration

High use/Moderately
degraded or degraded

Substantial
improvement

Mainstemsecondary restoration

Moderate use/
Moderately degraded

Moderate
improvement

Rural streamsprimary restoration

Moderate use/
Moderately degraded

Moderate
improvement

Rural streamssecondary restoration

Low use/Moderately
degraded

Minor improvement

Urban streamsrestoration

Low use/Degraded

Maintain existing
habitat

Headwatersprimary protection

High use/Intact

Maintain existing
preservation

Headwatersprimary restoration

Moderate use/
Moderately degraded

Moderate
improvement

Headwaterssecondary protection

Low use/Intact

Maintain

Headwaters-protection
above natural barriers

Resident population
only/Intact

Maintain

Headwatersrestoration above
falls and dams

Resident population
only/Moderately
degraded

Moderate
improvement

Primary focus reaches are those that were identified in the Near Term Action Agenda as Chinook “focus areas” that fall within high
use and/or high potential use sub-basins identified through the Ecological Analysis for Salmonid Conservation. If a “focus area” was not
identified within the sub-basin in the Near Term Action Agenda, then all the Ecosystem Diagnosis and Treatment model reaches within
the sub-basin are identified as focus reaches. Key spawning reaches for bull trout in the Upper North Fork Skykomish and Foss River
sub-basins that were identified by the Washington State Department of Fish and Wildlife are also included as primary focus reaches.
Secondary focus reaches are Chinook reaches that were identified for the Ecosystem Diagnosis and Treatment analysis commissioned
by The Tulalip Tribes. While these reaches encompass the vast majority of Chinook spawning and rearing, it should be noted that
Chinook occur on a limited basis outside this range. Thus, the absence of an Ecosystem Diagnosis and Treatment reach should not
be interpreted as meaning that Chinook are not present within other reaches or sub-basins. Maps produced by the Washington
State Conservation Commission as part of the Limiting Factors Analysis Report (2002) provide a more comprehensive representation of
known Chinook distribution.

1
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11.2 Details For Each Sub-Basin Strategy Group

Each sub-basin strategy group section includes the following components:
•

A sub-basin snapshot including key facts like location, sub-basins
within the strategy group, current or potential use for Chinook and
bull trout, coho use, watershed process conditions, recovery needs, and
recovery focus. These are drawn from the Ecological Analysis for Salmonid
Conservation.

•

Habitat condition highlights drawn from the Ecological Analysis for
Salmonid Conservation.

•

A description of unique conditions found in some of the sub-basins
in the strategy group.

•

The role of the sub-basin strategy group in a basin-wide
recovery strategy and the ecological changes needed. The
role of each sub-basin strategy group is drawn from the sub-basin
hypotheses developed for the Ecological Analysis for Salmonid Conservation.
The ecological changes needed within each group are based on 11
types of actions and grouped into tiers also described in that same
technical document. All actions within each tier are more or less of
equal importance. The ratings of these actions for each sub-basin
strategy group and for the individual sub-basins within each group are in
Appendix K.

•

A description of major land uses. Numbers are based on GIS analysis and are generally accurate at the basin and sub-basin scale, however
they should be interpreted cautiously. Some areas of the basin have
incomplete information and several land use zoning types were lumped
together from Snohomish and King counties to create simple categories.

•

Key threats to existing habitat.

•

A description of the general approach to recovery in the
strategy group. This is sub-basin specific and follows the Forum’s overall
approach and level of effort as explained in Section 8.0.

•

Project Ideas and Opportunities. These are on-the-ground actions
for the nearshore, estuary, and mainstem primary restoration sub-basin
strategy groups that were identified during the planning processs. Where
known and supported, habitat protection opportunitites are noted.
However, in most cases, the scientific data is only available at the focus
reach or sub-basin scale, not for individual parcels and properties.
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•

Non-capital projects, which are programmatic recommendations that
are specifically for that sub-basin strategy group.

•

Important actions beyond the 10-year timeframe. These include
projects that need more time to be developed (e.g., where landowners
have important concerns), as well as possible actions that the Forum is
not recommending for social and economic reasons.

How were recommended projects chosen?
Action ideas came from a variety of sources. Forum staff compiled projects
from the Near Term Action Agenda that have not yet been implemented and
from King and Snohomish county biologists using aerial photography,
field knowledge, and the Ecosystem Diagnosis and Treatment modeling
results as guides. Using this information, Technical Committee members,
Forum members, local landowners, and others came together in a series
of workshops to discuss and expand the project list. For each idea or
opportunity, participants identified as best they could a potential project
lead, ownership, status, dependence on other projects, predicted Chinook
and coho benefits, level of support, level of threat, level of Forum influence,
shared benefits, and costs.2
The Forum discussed criteria to evaluate projects. The top criteria, in order
of importance, are benefits to Chinook, benefits to coho, habitat threat,
and cost. Working with willing landowners is also important to the Forum.
Project status (e.g., is the project fully developed or just an idea?) was
considered less important. The Forum’s priorities were used as guidance to
roughly tier projects based on implementation priority. The project idea and
opportunity list is included in Appendix L.
The purpose of the capital project idea list is to:
•

Provide a sense of what it will take to achieve the 10-year habitat
milestones in terms of specific projects and costs.

•

Provide a starting point for developing projects that are consistent with
the priorities identified in this plan.

It is important to remember that most of these ideas have not been fully
evaluated and will need more analysis to determine if the concept and design
are beneficial and cost-effective. This list of ideas is not intended to be a

Other species such as bull trout are predicted to benefit from Chinook and coho salmon habitat improvement
projects. Protection of headwaters sub-basins, as well as the headwaters restoration strategies will directly impact bull
trout spawning and rearing habitat and help to recover the species (See Sections 11.12, 11.13, and 11.14).

2
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ranking of project proposals nor replace a formalized process of submitting
and reviewing specific proposals. Most ideas do not include enough specific
information to provide this level of detail. Also, the list may be incomplete
in some areas; therefore, good projects that meet the same objectives as
projects on the list would not be excluded from funding consideration (under
Salmon Recovery Funding Board and other grant processes) simply because
they are not on the list. Local governments and watershed organizations will
also have flexibility to select and implement a mix of actions and approaches
to meet the 10-year milestones. It is likely and desired that the list will
evolve as project ideas are added and projects are completed.

11.3 Recommendations for All Capital Projects

Successfully conserving salmon in the basin depends partly on capital
projects to protect and restore salmon habitat. To this end, the Forum
recommends the following policies:
Strong capital project program. The Forum endorses a strong capital
project program to implement on-the-ground restoration and acquisition
projects necessary for achieving salmon recovery.
Willing landowners. All acquisitions and on-the-ground projects will be
with willing landowners.
Public input and outreach. Project sponsors should provide information
about and seek input on proposed acquisition and restoration projects from
residents, business interests, community groups, landowners, and affected
utility and infrastructure owners. Opportunities for public input should
be provided throughout project selection, design, and implementation to
help gain knowledge about local conditions and concerns. As appropriate,
projects should include interpretive signs and opportunities to build public
understanding and support of salmon recovery actions.
Use of native plants. Restoration projects should consider incorporating
native plants that are important to The Tulalip Tribes for cultural purposes
and to maintain biological and genetic diversity. This is especially important
on public lands for occasional harvest. A partial list of these plants is in
Appendix N.
Land conservation. The Forum endorses land conservation, with willing
landowners, as an essential element of a comprehensive approach that
benefits people, fish, and businesses.
Habitat protection. The Forum should work with non-profit groups
such as Cascade Land Conservancy and the Trust for Public Land to develop
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effective strategies to protect key land across the basin consistent with
priorities in this plan.

The sub-sections that follow address each sub-basin
strategy group individually.

11.4 Nearshore

Just as the Snohomish River basin is composed of smaller sub-basins, the
greater Puget Sound nearshore is divided into “sub-basin” planning units.
The Snohomish River basin nearshore is part of the Whidbey Sub-basin. The
Whidbey Sub-basin has the greatest proportion of nearshore habitat to deep
marine water. Of its 121 square mile area, nearly 50%, or 60 square miles, is
considered nearshore (Averill et al., 2004).
Key to understanding nearshore systems are the shapes of the land they abut,
the freshwater entering from rivers and streams, wind, and ocean influence
(tidal currents). These forces create the areas that salmon use: major river
estuaries/deltas, pocket estuaries, protected shorelines, open exposed
shorelines, and open marine waters (Averill et al., 2004). These nearshore
areas provide critical habitat for all life-history strategies of Chinook and
bull trout. Salmon use these habitats for feeding, avoiding predators, physical
transformation to live in saltwater, and as a pathway between habitat types
and the ocean (Averill et al., 2004). Because relatively little is known about
salmon use of nearshore habitats, a variety of habitats should be protected
and/or restored, including areas that contain eelgrass, kelp beds, and forage
fish and their associated spawning grounds.
The Snohomish River basin nearshore habitat encompasses the tidal and
shallow sub-tidal areas of Puget Sound and areas that immediately influence
them - from the tops of coastal bluffs out to a depth of 30 meters (the photic
zone). The nearshore extends from Mukilteo to Kayak Point and around
Hat (Gedney) Island. The water bodies in the nearshore area include Port
Gardner, eastern Possession Sound, southern Port Susan, the mouth of the
lower Snohomish River channel, the west shore of Jetty Island including the
expanding Snohomish River Delta, and the area around Hat Island.

Restoring more natural
sediment delivery and transport
processes to and along the
beaches and restoring riparian
conditions should significantly
improve salmon productivity
and juvenile capacity.

Approximately 70% of the Snohomish River basin nearshore shoreline has
experienced significant modification and subsequent population declines in
plant and animal species important for various salmon life stages. Sediment
delivery and transport, riparian conditions, and intertidal habitat conditions
have been extensively modified along the Snohomish nearshore, most
notably due to construction of the Burlington Northern/Santa Fe railroad
in the 1890s, construction of bulkheads, riprap, and piers in the industrial
Snohomish River Basin Salmon Conservation Plan – 11-7

Nearshore

Nearshore Restoration

Nearshore

Sub-Basin Strategy Group Snapshot
Basin Location: Nearshore
Sub-Basins Included: Nearshore
Chinook and Bull Trout Use (current or
potential): High
Coho Use: High
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Condition of Watershed Processes:
Moderately degraded
Recovery Need: Substantial improvement
Recovery Focus: Habitat/process restoration,
edge habitat, sediment delivery from feeder
bluffs, and riparian planting.

waterfront, and dredging of berths and the federal navigation channel. The
most significant habitat impacts in the nearshore result from the railroad and
from shoreline armoring needed to protect numerous homes - structures
that likely will not be removed.
The railroad and other armoring restricts or eliminates natural processes
such as sediment and large woody debris recruitment, shading, and
contributions of leaf litter and insects to nearshore salmon and forage fish
habitat. Areas that lack shading from riparian vegetation show reduced
survival of summer spawning surf smelt eggs (Penttila, 2001). This issue
has not been fully investigated along the Snohomish nearshore. Shoreline
modifications have degraded upper beach habitat used by forage fish for
spawning and reduced low-gradient shoreline migration pathways used by
salmon (Technical Committee, 2002; Haring, 2002).
Shoreline armoring also changes reflected wave energy, causing beach
degradation (Williams and Thom, 2001). The shallow water edge
environment that provides feeding and refuge areas for juvenile salmon
during nearshore residency is significantly altered from Preston Point to
Mukilteo, and in many areas from Priest Point to Kayak Point. In many
cases, the culverts under the railroad have also isolated small independent
streams from Puget Sound and restricted anadromous fish access.

Habitat Condition
Highlights

In addition to shoreline development, pollution has also contributed to
habitat degradation. Sediments in portions of the East Waterway contain
high levels of toxic metals and organic chemicals that do not meet State
of Washington sediment quality standards (Technical Committee, 2002).
Derelict fishing gear found throughout the nearshore environment traps and
kills marine life including salmon and forage fish.

• Extensive bank armoring
has increased beach
erosion, causing a shift in
substrate size and vegetation
communities.

How can this group best contribute to recovery?
Restoration of the Puget Sound nearshore environment was identified in
the preliminary Ecosystem Diagnosis and Treatment analysis conducted by
The Tulalip Tribes as necessary to reach the Shared Strategy planning range
and targets. The SHIRAZ model’s sensitivity analysis also indicates that
improvements in juvenile nearshore survival will have a significant positive
impact.

What ecological actions would contribute to recovery?
The highest-priority ecological recovery needs for the nearshore strategy
group include:
•

Preservation - Protect areas of undeveloped shoreline and low-gradient
areas, retain forest cover, prevent fill or dredging within the photic zone.

• 60% of the shoreline is not
armored and 31% of the
riparian area is intact.

• The Burlington Northern/
Santa Fe Railroad runs for
11 miles between Mukilteo
and Everett. Four miles are
along the beaches.
• 50-75% of feeder
bluffs, a source of beach
replenishment, have been
isolated.
• The Washington State
Department of Ecology’s
303(d) list identifies several
water quality problems and
numerous sediment quality
problems, mostly in the
East Waterway.
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• Restoring shoreline conditions - Remove armoring, lessen armored
bank slopes, restore beaches in front of hardened shorelines, use
bioengineering or “soft” engineering in place of riprap.

The Snohomish River basin
nearshore plays a vital
role for salmon from other
watersheds in Puget Soundparticularly from the Skagit
and Stillaguamish basins.
Hood Canel, Lake Washington,
Green, Puyallap-White, and
Nisqually populations use this
area. Protection and restoration
in the Snohomish River basin
nearshore will play a vital role
in the health and recovery of
salmon in the Whidbey Subbasin and greater Puget Sound.

•

Restoring sediment processes - Remove barriers to sediment
transport, increase connectivity between coastal bluffs and the marine
environment.

•

Riparian enhancement - Plant with native species on the waterward
side of the railroad tracks and on private home sites.

The second-tier priority action for the
nearshore strategy group is protecting
and/or restoring water quality. Although
water quality has generally improved
over the last 50 years due to mill closures
and implementation of the Clean Water
Act (Technical Committee, 2002),
the Washington State Department of
Ecology’s 303(d) list identifies several
water quality problems and numerous
sediment quality problems, mostly
in the East Waterway. Because these
contaminated sediments are generally
located at depths greater than 30 feet
and not in juvenile salmon feeding areas,
their significance to salmon health is uncertain. Some areas of contaminated
sediments in the East Waterway should be removed. Other impacts to water
quality that need to be addressed include fixing leaking septic systems,
correcting illicit discharges, and providing buffer zones for non-point source
pollutants.
Controlling invasive species inhabiting nearshore areas, especially cordgrass
(Spartina spp.), will also benefit native species and preserve habitats essential
for juvenile salmon.
Salmon use a variety of habitats in the nearshore, moving to different food
sources or areas where they can rest or hide. Therefore, the spaces between
these habitats should be protected and enhanced to encourage salmon
movement along these connecting pathways.

What are the major land uses in this strategy group?
Land uses in the nearshore area are primarily residential, commercial, and
industrial. Major landowners and important stakeholders in this area include
Snohomish County, the Cities of Everett, Marysville, and Mukilteo, The
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Tulalip Tribes, Port of Everett, U.S. Navy, Washington State Department of
Natural Resources (owns submerged aquatic lands), Burlington Northern/
Santa Fe Railroad, Kimberley-Clark (owns a pulp mill in East Waterway and
portions of Maulsby Mudflat), and private residential owners. Approximately
14 miles of shoreline land are on the Tulalip Reservation, although this
includes some land under County jurisdiction. The City of Everett has
jurisdiction over much of the shoreline south of the delta, and the City of
Mukilteo has jurisdiction over a small portion of the Snohomish nearshore.
The nearshore area is regulated under Snohomish County’s critical area
ordinances and shoreline regulations, the City of Everett’s and The Tulalip
Tribes’ shoreline regulations, and the State’s Hydraulic Code (WAC 220110).

What habitat threats face this strategy group?
Future threats to the nearshore strategy group include:
Residential Development - From Priest Point north, several potential
threats could increase habitat loss or degradation. Over half of this nearshore
area is privately owned. Some high bluff feeder areas, where natural
processes such as sediment and large woody debris recruitment occur,
benefit forage fish spawning potential and sustain juvenile salmon habitat.
Development and clearing at the top of these bluffs could promote erosion
and create the need for shoreline armoring. On the Tulalip Bay, small creeks
with deltas provide desirable areas for development. Development in these
areas would likely add impervious surfaces that increase stormwater runoff,
remove native vegetation along the shoreline, introduce contaminants from
lawns, gardens, septic systems, and pets, and create pressure to construct
bulkheads for protection from erosion.
Maulsby Mudflat Development - The Maulsby Mudflat area, which is
approximately 225 acres, provides habitat for juvenile salmon and Dungeness
crab and serves as a resting and feeding area for shorebirds and waterfowl.
Historic use of the area for log raft storage has degraded habitat. The Port
of Everett owns approximately 60 of the 225 acres, and has considered
purchasing other portions for commercial water dependent uses. The City of
Everett’s Shoreline Master Program prohibits development on the mudflat
pending completion of a sub-area management plan that would evaluate
elimination of log raft storage, restoration of shoreline and riparian function,
and development scenarios surrounding the large central mudflat. While
the City of Everett will take the lead in preparing this plan, funding from
property owners and grants will be necessary for its completion. The subarea management plan must also go through the City’s and Washington State
Department of Ecology’s public processes. Final disposition of the mudflat
will be determined in the sub-area management plan.

Restoring the Snohomish
nearshore is a key salmon
recovery action.
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Under the Snohomish Estuary Wetland Integration Plan Salmon Overlay,
mitigating for any loss of shallow water habitat would be determined at
the time of project application. At a minimum, mitigation would require
replacement at a ratio of one new acre for each acre of littoral habitat loss,
and a ratio of 1.3-to-one for loss of habitat function as measured by the
Tidal Habitat model. Partners include the Washington State Department of
Ecology, the Port of Everett and private property owners.
Twelfth Street Marina - The Port of Everett has permits pending for
a marina on the 12th Street waterway. To construct the marina, the Port
would dredge and deepen 10.8 acres of mudflat to a depth of 14 feet. This
lost shallow water habitat would be compensated for with existing and new
acreage at the existing Union Slough advanced mitigation site, constructed in
2001. The 12th Street waterway project is planned for construction in 20052006.
Pier Modification - The Port of Everett could potentially modify existing
piers, which could include some areas of fill. Creating more new habitat
through a project similar to the Union Slough mitigation site could mitigate
lost habitat. Potential mitigation sites could include the Biringer Farms area.
New Pier in Everett near Mukilteo Tank Farm (Satellite Rail/
Barge Transfer Facility) - The Port of Everett is currently permitting
a new pier east of the Mukilteo tank farm to transport large containers to
Paine Field. As a conservation measure under mitigation, the project includes
an experimental beach restoration project intended to restore a full beach
profile, backshore, and riparian zone waterward of the railroad tracks.
Transplanting eelgrass before construction of the pier is expected to ensure
no net loss of eelgrass. The pier has been shortened to reduce impacts on
Tulalip tribal fishing. The project may serve as a prototype for similar actions
around the Sound and will be monitored to measure potential benefits to
juvenile salmon and forage fish. Monitoring will also determine at what rate
the restored beach will degrade and require re-nourishment.
Loss and Degradation of Forest Cover - Continued loss and degradation
of upland and riparian forest cover is likely to occur in upper portions of the
drainage areas of the small Puget Sound Tributaries. Causes include land
development, noxious weeds, and tree topping and felling for residential
views of Puget Sound.
Derelict Fishing Gear - Derelict crab pots and gill nets continue to trap
and kill marine life, including salmon and forage fish. Only a fraction of
these have been removed and the Snohomish County Marine Resources
Committee is actively coordinating with the Northwest Straits Commission
and The Tulalip Tribes to address the issue.
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What is the general approach to salmon recovery in this
sub-basin strategy group?
Habitat protection efforts should focus on the nearshore areas north of
Everett because these are undeveloped or less developed and are not
constrained by the railroad. In particular, upper beach areas that are
important for forage fish spawning and functioning feeder bluffs that nourish
beaches should be protected. Acquisition or programmatic means could
be used for protection. Eelgrass beds are protected by the Washington
Department of Natural Resources through the Hydraulic Permit Approval
process and through local government shoreline plans. However, these
protections do not address the processes that maintain the eelgrass beds
(e.g., sedimentation). Establishing marine resource protection areas is
being discussed regionally, although Snohomish County’s Marine Resources
Committee has not yet made a recommendation about this idea.
Capital opportunities for restoration in the nearshore exist, and most are
expensive due to the high cost of land and the need to protect existing
homes and infrastructure. Progress in these areas may be best addressed
with programs and regulations. The shoreline could be improved through
beach restoration and/or reduction in shoreline hardening. Current beach
nourishment and bioengineering pilot projects will help determine the
success of these types of efforts. Additional habitat gains could be made
through beneficially using dredged material to create additional beach
area and, perhaps, saltmarsh on Jetty Island. These habitats would require
periodic renourishment. Clean dredged material from channel maintenance
could also be used to create new shallow water habitat (e.g., expanding
existing delta areas off the mouths of small creeks entering the nearshore).
Restoring sediment transport processes between Puget Sound tributary
streams and the nearshore, especially along the Everett-Mukilteo shoreline,
is important to continue to form and maintain nearshore habitat. It may also
be possible to improve access to or expand the few existing tidal lagoons
along the shoreline.
Given the amount of degradation along the nearshore and limited restoration
opportunities, it may not be realistic to achieve the long-term habitat
conditions modeled with SHIRAZ (see Sections 5.0 and 8.0). While
additional restoration in the estuary may help offset the lack of project
opportunities in the nearshore, habitat functions provided by the estuary will
be different from those lost in the nearshore.

Capital Project Ideas and Opportunities
The project idea and opportunity list identifies more than a dozen potential
project sites along the Snohomish nearshore (Appendix L). More likely exist,
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but options are substantially constrained by the railroad, port, and coastal
development. Some of the more promising restoration sites are highlighted
below (Table 11.4.1), though not prioritized. They were selected because
of their high salmon benefits, high level of support, and the associated
risk of losing an opportunity if not implemented in the near-term. Where
nearshore restoration falls short, additional gains could be achieved through
programmatic solutions such as regulatory changes and incentives. More
information on these opportunities can be found in Appendix L.
Table 11.4.1
Potential Nearshore Restoration Projects
Proposed Restoration Projects

Partners

Sand Berm at Jetty Island (Mid) – Continue to support this existing
enhancement project that has created a protected embayment with high
ecological values on the bayside of Jetty Island. Although not self-sustaining,
it has proven use for salmon and an economical dredge disposal option. The
Port of Everett is developing a management plan for Jetty Island enhancing
ecological benefits and providing recreation opportunities.

Port of Everett and U.S. Army Corps of
Engineers

Priest Point Tidal Lagoon – Although challenging due to the abundance
of homes around the perimeter of the site, this project presents a unique
opportunity with high ecological benefits. It would involve acquisition and
restoration of the former lagoon, which is now an isolated wetland. A cross-dike
may be needed to protect houses. A self-regulating tide-gate would be a much
cheaper, but probably less effective option.

The Tulalip Tribes and Snohomish County

Railroad Shoreline Improvements – The railroad that runs along the shoreline
between Everett and Mukilteo significantly degrades the nearshore edge.
Opportunities to mitigate impacts include placing artificial reefs, lowering slope
along railroad grade, and revegetation on the waterward side of the tracks
where feasible.

Burlington Northern/Santa Fe Railroad, U.S.
Army Corps of Engineers, Port of Everett

West Priest Point Bulkhead Restoration – Replace bulkheads on private
property with a softer alternative that is more ecologically friendly. Use as a
model for other private property sites. Bulkheading has caused significant beach
erosion and degradation in beach communities along the shoreline of the Tulalip
Reservation and Hat Island.

Snohomish County, The Tulalip Tribes, private
partnerships

Tulalip Bay Nearshore Restoration – This project focuses on eelgrass
and forage fish spawning around the perimeter of the bay, starting with tribal
property. Conduct public outreach to private landowners interested in completing
similar projects.

The Tulalip Tribes with U.S. Army Corps of
Engineers

Sand Berm at Jetty Island (South) – Expand existing beach south along
exposed rock jetty at the southern end of the island and/or create an additional
embayment using dredge spoils to increase habitat function for salmon, forage
fish, and shorebirds.

Port of Everett and U.S. Army Corps of
Engineers

Maulsby Swamp Mudflats / Enhanced Connection – The first project
would entail restoration of the Maulsby Mudflats guided by the Maulsby subarea management plan. A second project would enhance the connection of
Maulsby Mudflats to a large wetland located east of West Marine View Drive
and the Burlington Northern Santa Fe (BNSF) Railroad. Connection would be
accomplished by enlarging culverts under West Marine View Drive and the
BNSF Railroad to increase tidal influence and enhance salmon access to the
swamp.

Port of Everett, City of Everett, BNSF
Railroad, Washington State Department of
Transportation and private landowners
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Proposed Restoration Projects

Partners

Removal of Derelict Fishing Gear – A survey by the Northwest Straits
Commission located hundreds of derelict crab pots in Port Gardner and Port
Susan along with some derelict gill nets. This debris degrades the nearshore
habitat and may disrupt lifecycles for nearshore marine fish. This project
coordinates removal of known derelict fishing gear, surveys the nearshore areas
to locate other derelict gear, provides education and information about derelict
gear to the public, and maintains a reporting hotline.

Snohomish County Marine Resources
Committee, Northwest Straits Commission, and
The Tulalip Tribes

Conduct a Shoreline Bioengineering Demonstration Project – This project
should demonstrate alternatives to riprap that can disperse wave energy, as well
as the use of vegetation in protecting shoreline development and enhancing
nearshore habitat.

Snohomish County, City of Everett, Port of
Everett, The Tulalip Tribes, Sound Transit

Non-Capital Projects
Table 11.4.2 presents the highest-priority non-capital actions, which have the
highest benefit to Chinook, bull trout, and other salmon species and address
key threats. Many of these projects could be accomplished through technical
assistance, specific programs, or regulations.
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Table 11.4.2
Potential Nearshore Non-Capital Projects
Recommendation

Partners

Continue protecting eelgrass beds - The eelgrass beds at the mouth of the
Snohomish River delta are among the largest in central Puget Sound. Some of
this area lies within Everett’s shoreline jurisdiction.

Washington State Department of Natural
Resources, City of Everett, and Washington
Department of Fish and Wildlife

Develop a strategy to protect and restore shoreline at Potlatch - This
area has high potential for protection and restoration. A program is needed to
protect and improve edge conditions on many small beachfront lots. Some new
development is expected, but is away from bluffs. In the long-term, bulkheading
needs to be addressed.

The Tulalip Tribes, Snohomish County

Develop a strategy to protect and restore the shoreline habitat at Tulalip
Tulare Beach, Sunny Shores, and Spee Bi Dah - These areas have high
potential for protection and restoration and currently have few bulkheads
in comparison to other areas. There is a need to protect and improve edge
conditions on many small beachfront lots, especially for bulkhead options and
alternatives.

The Tulalip Tribes, Snohomish County

Develop a strategy to protect and restore shoreline at Tulalip Shores - This
area has high potential for protection and restoration. A program is needed to
protect and improve edge conditions on many small beachfront lots. For future
development, require setbacks and vegetation management along bluffs. Tribal
shoreline regulations apply here.

The Tulalip Tribes, Snohomish County

Develop a protection strategy for the Hat Island shoreline - This has a
high potential for protection. A program is needed to protect and improve edge
conditions on many small beachfront lots. The Shoreline Master Program is
important here. Bulkheading could increase.

Snohomish County, residents of Hat Island

Develop a habitat protection and restoration strategy for urban shorelines
in Everett and Mukilteo - Although habitat gains in the nearshore are limited
by shoreline development, the location of these urban areas increases their
importance for maintaining and enhancing shorelines where possible.

City of Everett, City of Mukilteo, Port of Everett,
Burlington Northern/Santa Fe Railroad, Sound
Transit, and Washington State Ferries

Develop a strategy to reduce septic issues along shoreline communities.

Snohomish County, City of Everett, The Tulalip
Tribes

Continue and expand coordinated mitigation/restoration strategy Combining funds from the Port expansion and other activities with restoration
sources will help complete large tidal marsh reconnection projects at lower cost.

Snohomish County, City of Everett, Port of
Everett, The Tulalip Tribes, Sound Transit,
others

Coordinate with Sound Transit - Identify mitigation opportunities that meet
basin salmon recovery needs.

Sound Transit, Snohomish County
(coordination)

Continue to support the Marine Resources Committee - This multi-interest
committee addresses marine issues along the Snohomish County shoreline.

Snohomish County

Develop incentives for bulkheading alternatives - Develop incentives or
requirements for bulkheading alternatives.

Snohomish County, The Tulalip Tribes, City of
Everett, City of Mukilteo, City of Marysville
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Recommendation

Partners

Provide technical assistance and stewardship information to homeowners
- Topics should include alternatives to bulkheading and guidance for marine
shore stewardship.

Snohomish County, The Tulalip Tribes, City of
Everett

Maintain strong shoreline regulations - Encourage or require softer forms of
shoreline protection. The Tulalip Tribes has proposed new regulations.

Snohomish County, City of Everett, The Tulalip
Tribes

Critical areas ordinance updates. Better address needs of salmon habitat
protection.

Snohomish County, City of Everett

Develop a long-term strategy for sediment re-nourishment. There is a
mitigation proposal to bring in material for beach restoration east of the tank
farm near Mukilteo. This is expected to be a good pilot project to measure
potential benefits of such actions, but would not be self-sustainable. The longterm effort should include helping reduce the impact of the railroad and the
sediment removal conducted by the railroad for maintenance.

Burlington Northern/Santa Fe Railroad, State,
Port of Everett, others

Research the habitat needs of juvenile salmon prey, specifically
Dungeness crab and forage fish. Use this information to prioritize areas for
protection and restoration of the nearshore. The research should also seek
to explicitly link trends in juvenile salmon prey populations and their affect on
salmon populations.

Snohomish County Marine Resources
Committee, The Tulalip Tribes, Snohomish
County

Review and update local spill prevention response plans, incorporating
nearshore habitat data, and nearshore protection/restoration sites.
Throughout Puget Sound, spill response plans and local actions need revision.
Response to oil spills do not currently involve local partners, which seriously
hampers containment efforts. The Marine Resources Committee is developing a
comprehensive plan for revising spill response in the Snohomish nearshore.

Snohomish County Marine Resources
Committee, Tulalip Tribes, Snohomish County,
NOAA Fisheries, Washington Department of
Ecology

Important Actions Beyond the 10-Year Recommendations
The biggest impact along the nearshore is the railroad. Relocating the
railroad is not a practical option for the next 10 years or beyond.

11.5 Estuary

The Snohomish River Estuary is the second largest in Puget Sound and
includes the Snohomish River mainstem, three distributary sloughs (Ebey,
Steamboat, and Union), and marshes between Possession Sound and the
divergence of Ebey Slough from the mainstem. The estuary, a highly
productive and diverse environment, provides unique and critical habitat
for Chinook and other salmon for rearing, migration, and transitioning
between fresh- and saltwater (smoltification). Bull trout overwinter and
forage in the estuary as well. Tidal circulation drives hydrologic processes
in the estuary sub-basin. Vegetation, elevation, and salinity vary across the
estuarine landscape. The quantity of estuarine tidal habitat, which is critical
for juvenile salmon, has been severely diminished.
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Sub-Basin Strategy Group Snapshot
Basin Location: Estuary
Sub-Basins Included: Estuary
Chinook and Bull Trout Use (current or
potential): High
Coho Use: High
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Condition of Watershed Processes:
Degraded
Recovery Need: Substantial improvement
Recovery Focus: Habitat/process restoration
focused on reconnecting estuarine tidal marsh

Three estuarine zones have been delineated based on habitat characteristics.
The emergent marsh, located at the mouth of the delta, has the highest level
of primary production, salinity, and density of blind tidal channels. Farther
upstream, as elevation increases and salinity decreases, open marshes give
way to scrub-shrub vegetation and forested wetlands. A productive brackish
(mixed salt- and freshwater) marsh fringe typically lies between the river
channel and mud banks and adjacent scrub-shrub or forested habitats. Each
zone in this complex ecosystem provides unique functions to Chinook and
other salmon species.
The estuary was settled and logged in the late 1800s and early 1900s. Diking
began in the 1860s and reached its maximum extent in the 1950s. Levees
that have disconnected the Snohomish River from tidelands and marshes have
dramatically altered the hydrology of the estuary, resulting in loss of tidal
channels and marsh. Recent natural and intentional actions have restored
several hundred acres of these habitats (City of Everett and Pentec, 2001).
Extensive diking in conjunction with riparian clearing and wood removal has
also reduced habitat complexity in the margins of distributary sloughs and
the mainstem (Snohomish Basin Salmon Recovery Forum, 2001).
Other habitat problems in the estuary include tide-gates that restrict
fish access to tributary creeks, altered sediment deposition patterns, and
degraded water quality. Degraded water quality can be seen in late summer
with high temperatures and high fecal coliform counts that do not meet State
of Washington water quality standards. The U.S. Army Corps of Engineers
performs dredging operations in the estuary every few years in the lower
four miles of the Snohomish River.

How can this sub-basin strategy group best contribute to
recovery?
Loss of 85% of the historic tidal marsh area, reduced edge habitat complexity
along major slough channels, and habitat fragmentation have depressed
salmon population performance. Addressing these problems will provide
significant improvements in abundance, productivity, and diversity for
Chinook, bull trout, and other species.

Habitat Condition
Highlights
• Diking and tide-gates have
disconnected 85% of the
historic tidal marsh habitat
downstream of Ebey Slough.
• Almost two-thirds (44 miles)
of the channel edge along the
mainstem and distributary
sloughs has been diked or
armored.
• Only 11% of the channel
edge has intact riparian
forest (Note: one-third of the
estuary was never forested).
• Degraded water quality and
more localized high fecal
coliform counts occur in high
temperatures in late summer.
Water quality problems have
been identified, although
how these affect salmon
survival is unknown.
• 9% of the sub-basin is
covered in impervious
surfaces.

What ecological actions would contribute to recovery?
The highest-priority actions for ecological recovery in the estuary sub-basin
are:
•

Preservation - Protect existing tidal mudflat, marsh, scrub-shrub,
and forested wetlands; maintain restoration opportunities by protecting
properties with high potential to be restored to tidal function.
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Restoring the Snohomish
Estuary is one of the most
important salmon recovery
actions in this basin.

Critical habitat improvements
include restoring tidal marsh,
improving the complexity of
edge habitat along major
sloughs, and reconnecting
habitat areas.

The most permanent habitat
losses have occurred in the lower
estuary, where there is a former
Superfund site, Interstate-5,
and more than 11 miles of the
Burlington Northern/Santa Fe
Railroad, as well as commercial
and industrial development
and two wastewater treatment
plants.

•

Reconnect off-channel habitats - Restore tidal marsh, reconnect
large blind tidal channels and distributary sloughs isolated behind dikes,
and improve connectivity among sloughs and marsh habitats.

•

Improve fish passage and tidal exchange on tide-gated streams
entering the estuary.

•

Restore shoreline conditions - Set back dikes from the channel
edge, reduce shoreline armoring, and restore channel edge marshes.

•

Riparian Enhancement - Restore riparian vegetation on dikes that
have been decommissioned.

Second-tier priorities in the estuary sub-basin include the following:
•

Address water quality impacts - Prevent illicit discharges, and fence
and plant upstream riparian areas to reduce water quality impacts from
livestock.

•

Enhance instream structures - Increase large woody debris and
improve edge habitat conditions in marshes and along the edges of
mainstem and distributary slough channels.

Other actions could include buying existing log rafting rights or providing
incentives to reduce log raft storage that ground on mudflats.

What are the major land uses in this strategy group?
Approximately 50% of the estuary (over 2,700 acres) is publicly owned
by Snohomish County, The Tulalip Tribes, City of Everett, City of Marysville,
Port of Everett, and Washington State Department of Fish and Wildlife.
Urban areas make up about 20% of the estuary and include City of Everett
and portions of the City of Marysville. Agriculture is a dominant land use in
parts of the estuary.

Current Land Uses and Ownership
Land uses in this strategy group are primarily agricultural, residential,
commercial, and industrial. See Figure 11.2 for a map of land ownership
in the estuary. The major landowners and interests in the estuary are as
follows:
•

Snohomish County owns over 1,500 acres in the estuary, including
portions of Smith Island, Spencer Island, Otter Island, and Ebey Island.
These acquisitions began in the 1970s following the adoption of the
“Snohomish Mediated Agreement” to provide flood storage in the
lower basin in lieu of a dam. Acquisition in support of salmon recovery
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Figure 11.2
Public Ownership in the Snohomish Estuary
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Snohomish County disclaims any warranty of merchantability or
warranty of fitness of this data (or map) for any particular purpose,
either express or implied. No representation or warranty is made
concerning the accuracy, currency, completeness or quality of data
depicted. Any user of this data (or map) assumes all responsibility
for use thereof, and further agrees to hold Snohomish County
harmless from and against any damage, loss, or liability arising
from any use of this data (or map).
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continued in the 1980s driven by citizens groups such as the Snohomish
Wetland Alliance, and in the 1990s and beyond.
•

The City of Everett’s urban growth area boundaries encompass a portion
of the estuary. The City’s wastewater treatment plant and ponds are on
Smith Island between the mainstem and Union Slough. The north tip of
Smith Island is within Everett’s urban growth area, designated mixeduse industrial in the Shoreline Master Plan, and undeveloped. The high
ecological value of this site located at the mouth of Steamboat Slough
potentially conflicts with its industrial zoning.

•

The Port of Everett manages a port district that extends from Port
Gardner through much of the Snohomish Estuary. The Port owns nearly
400 acres in the estuary, 350 of which are planned for tidal habitat
restoration.

•

The Tulalip Tribes own and intend to restore over 300 acres of property
at the mouth of Allen Creek along Ebey Slough. This area is known as
the Qwuloolt site. The Tribes also manage a large conservation area at
the mouth of Quilceda Creek. A capped landfill and Superfund site on
North Ebey Island is also tribally owned.

•

The City of Marysville’s southern end includes a small area of estuarine
property north of Ebey Slough. The City’s wastewater treatment plant is
located in the estuary adjacent to the Qwuloolt site. The City is building
a new boat launch on an abandoned industrial site just downstream of the
State Route 529 bridge on Ebey Slough. Mitigation is planned to enhance
existing estuarine functions on the site.

•

The City of Lake Stevens’ wastewater treatment facility is located in the
estuary directly west of the city on the east side of Ebey Slough.

•

The Washington State Department of Fish and Wildlife owns and
manages two properties totaling over 800 acres in the Snohomish
Estuary for wildlife habitat: Spencer Island (north of the County’s
ownership) and a large forested property along Ebey Slough on Ebey
Island. Ducks Unlimited, in partnership with Washington State
Department of Fish and Wildlife, has submitted grant applications to
restore estuarine tidal wetland functions to Spencer Island. The Ebey
Island site is the most thickly forested site in the estuary. It contains
several ponds that are managed for waterfowl and are not accessible to
salmon.

•

Washington State Department of Transportation owns and maintains
Interstate-5, which bisects the estuary north to south. Many of the
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proposed restoration sites are adjacent to the interstate corridor.
Washington State Department of Transportation owns additional
property on both sides of the highway.
•

Agriculture was the first post-settlement land use in the estuary and is
still the dominant land use on Ebey Island and along Ebey Slough at the
base of Sunnyside Hill. Agricultural uses include dairy, nursery stock,
strawberries, cottonwood pulp, and other crops. Some of the current
farmers are descendents of the first homesteaders in the estuary.

•

There are nine drainage, diking, or flood control districts within the
Snohomish River basin. Eight are in or drain to the estuary or lower
mainstem of the Snohomish River. The ninth drains to Cherry Creek
in King County. There are approximately 21,900 acres within the
districts. Approximately 55,600 acres and 300 miles of watercourses
drain through them, based on Snohomish County’s GIS data.
Approximately 21 flap-gates within these areas may impede fish passage
at times, and four pumped outlets can kill or injure fish. The Cherry
Creek pump station was modified to improve fish passage through the
structure and to improve the ability for fish to be safely pumped. Several
of the districts are working on solutions that will improve fish passage,
water quality in their drainage system, and fish-friendly pumping. The
improvements that come with these projects can help the districts reduce
their short-term maintenance costs by replacing equipment that needs
work. Retrofitting these systems to meet the needs of farms and fish
helps assure landowners that they can continue farming without fear
of regulatory action that would force them to make improvements for
salmon (Snohomish Conservation District, 2005).

What habitat threats face this strategy group?
The largest threat to habitat facing the estuary is urbanization downstream
of Interstate-5. Permanent habitat losses have already occurred and few sites
remain undeveloped. There is high potential for development within the
Everett urban growth area that would prevent future restoration options. For
example, the northern tip of Smith Island is designated mixed-use industrial
in the City’s Shoreline Master Plan, although infrastructure would be a
challenge to develop. If left undeveloped, this area could be highly productive
habitat. A second habitat threat is the proposed expansion of Interstate-5 to
include high occupancy vehicle lanes in both directions and larger rights-ofway, which could occur as soon as 2008.
There are also dikes and water control structures throughout the estuary
that limit the aquatic habitat that is accessible by fish. Many of the proposed
projects to improve access to aquatic habitat involve removing these features

Snohomish River Basin Salmon Conservation Plan – 11-23

in locations where the fish benefit is high and the landowners are willing to
sell or be a part of the restoration.

What is the general approach to salmon recovery in this
sub-basin strategy group?
The overall recovery approach covers the variety of habitat types in the
estuary and includes the following actions:

“Public land owners need to
show leadership.”
Bob Everitt,
Washington State Department
of Fish and Wildlife

•

Continue and build on existing partnerships between Snohomish County,
City of Everett, The Tulalip Tribes, Port of Everett, and utilities.

•

Focus on restoring existing public lands first. Approximately one-half
of the estuary is in public ownership. Much of this land is in the lower
and middle estuary where habitat gains will be the highest, and where
there is opportunity to expand existing projects. In addition, work with
willing private landowners.

•

Encourage restoration opportunities in the lower estuary where the
threat of future habitat loss is highest.

•

Include some projects along the mainstem of the estuary even though
these may be smaller and more costly. Portions of this reach are highly
degraded and there is very little off-channel habitat along the mainstem.
Excellent opportunities exist along the eastern shore of the mainstem
above U.S. Highway 2. More costly and smaller opportunities exist
downstream along both shores.

•

Pool restoration and mitigation funds to create larger, more effective
projects at lower cost. Many opportunities exist for large and complex
projects in the estuary, and, in general, costs per acre restored are less
than those in the nearshore. As an example, if the Interstate-5 expansion
could be coordinated with proposed restoration projects, substantial cost
savings could potentially be realized.

Capital Project Ideas and Opportunities
More than 20 potential restoration projects have been identified in the
project idea and opportunity list, covering the diversity of habitat present in
the estuary (Table 11.5.1). Most involve restoring tidal marsh along the
distributary sloughs and mainstem. Many are highlighted below because
of their high salmon benefits, status, and level of support. Substantial
progress has been made toward implementation at several of the sites, and
most are already partially in public ownership. Their implementation will
require commitments from all major interests in the estuary and substantial
additional funding.
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Table 11.5.1
Proposed Estuary Restoration Projects
Proposed Restoration Projects

Partners

Everett Union Slough – Construction is already underway on this 95-acre
project site on Smith Island along Union Slough and adjacent to the treatment
plant. It provides an excellent example of how mitigation and restoration dollars
can be pooled to create a bigger and better project with high salmon benefits.

City of Everett and U.S. Army Corps of
Engineers

Spencer Island – This 200-acre property on South Spencer Island is in public
ownership. It is managed as a non-tidal wetland, park, and duck hunting
reserve. The “hog-fuel” dike has failed and would be cost prohibitive to repair.
Adding two large breaches to the north end of the dike to provide full access
and tidal exchange would increase habitat and not preclude other park uses.

Washington State Department of Fish and
Wildlife, Snohomish County, Ducks Unlimited

Qwuloolt Restoration Project – Approximately 324 acres at the mouth of Allen
Creek along Ebey Slough have been acquired for restoration. Planning and
design work is underway. It is located within the highly productive emergent/
forested transition zone and the length of cross-dike needed is short relative to
the number of acres that will be restored.

The Tulalip Tribes with numerous partners

Smith Island – Snohomish County acquired 280 acres east of Interstate-5
along Union Slough in the heart of the fresh/saltwater mixing zone. The site
contains several large isolated channels, enhancing its restoration value.
Adjacent properties are available for acquisition. If acquired, up to 500 acres
could be restored and connected to Everett’s Union Slough site, making it one
of the largest estuary restoration sites in the state.

Snohomish County, City of Everett, Williams
Pipeline, Inc.

Biringer Farms – The Port of Everett acquired this 320-acre property for
mitigation and restoration. It is in the very productive fresh and saltwater mixing
zone and has similar function and values to Snohomish County’s Smith Island
site. Restoration will require a short cross dike.

Port of Everett

North Tip of Ebey Island – This restoration site has the potential to restore
as many as 400 acres to tidal marsh. Snohomish County owns several
hundred acres on the tip of the island peninsula. Additional acquisitions
would improve the cost/benefit ratio. This project is supported by the Diking
District commissioners as farming in this area is marginal, and it would reduce
maintenance costs

Snohomish County

Drainage District 6 – Approximately 235 acres along Ebey Slough in the
forested riverine tidal zone were acquired for restoration and a restoration plan
was produced. Pending the resolution of impacts to utility infrastructure within
the project area, and acquisition of additional funding, the restoration work
should proceed.

Snohomish County

Smith Island Delta Front – The north tip of Smith Island at the mouth of
Steamboat Slough could provide high-quality habitat near the mouth of the
estuary. This area is within the City of Everett’s urban growth area and zoned
for industrial use. It would be extremely challenging to develop because of
the difficulties in providing utilities to the site. The landownder and Cascade
Land Conservancy are currently in discussion about the site. This project
would be the most viable restoration opportunity in the highly productive
nearshore/estuary transition area downstream of Interstate-5. The Cedar Grove
composting facility owns more than half of the delta and will enhance salmon
habitat as part of their mitigation.

Cascade Land Conservancy and City of Everett
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Proposed Restoration Projects

Partners

Port Union Slough site expansion – The Port of Everett is planning a 4.6-acre
expansion of the Union Slough mitigation site. Although it is small, it is one of
the closest sites to the delta front that has been proposed.

Port of Everett

Edge and off-channel habitat restoration along the mainstem and in
the emergent marsh – Restoration along the mainstem channel and in the
emergent marsh is costly because it is constrained by industrial development,
but it may be critical to recovery. Out-migrants in the mainstem may not always
find high-quality habitat on the other side of the estuary due to fragmentation.
Several projects have been identified in the project idea list. Some progress
should be made in the next 10 years even if the costs are high relative to other
projects.

City of Everett and Snohomish County

North Ebey Island Enhancement - This project involves planting native
vegetation and incorporating large woody debris to improve the quality and
diversity of habitat on County-owned land that breached naturally in the 1960s.
Plantings would involve spruce and other native species along the relict dike
system to add complexity and act as a seed source. This project is already
underway. If successful, it could be expanded.

Snohomish County

Simpson Lee - This site is a former mill. The wetland system along a
small creek is highly impacted. The City of Everett, in consultation with The
Tulalip Tribes and a Citizen Advisory Board, is currently preparing a habitat
enhancement study to develop alternative designs, feasibility, and cost
estimates of habitat restoration projects along Bigelow Creek and the Simpson
site wetlands. This project is one of few opportunities to create off-channel
habitat along the left banks of the mainstem.

City of Everett and The Tulalip Tribes

Non-Capital Projects
Actions listed in Table 11.5.2 are the highest-priority non-capital actions
because they have the most potential benefits for Chinook, bull trout,
and other salmon species and address key threats. Many of these could be
accomplished through technical assistance, specific programs, or regulation.
More information on these opportunities can be found in Appendix L.
Table 11.5.2
Proposed Non-Capital Projects in the Estuary Sub-Basin
Recommendation

Partners

Reduce log rafting. Work with log towing companies, Kimberly-Clark, and
Washington State Department of Natural Resources to reduce or buy out log rafting
rights. Start in the most critical areas: shallow edges that go dry with tidal influence
and mouths of large blind tidal sloughs (such as the mouth of Quilceda Creek, or the
estuary in front of Smith Island).

Unknown

Evaluate tide-gate blockages and identify solutions. Install upgrades to improve
fish passage and prevent stranding, particularly on streams. Pilot projects have been
tested in the Skagit River.

Diking and Drainage Districts, others
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Recommendation

Partners

Identify solutions that benefit agriculture and salmon. Some areas of the estuary
may be difficult to farm due to dike maintenance difficulties. In agricultural areas, work
cooperatively with farmers to find solutions for the estuary and lower Snohomish River
that identify where to best protect agriculture and where to improve fish habitat. A
programmatic approach is needed to minimize the cross-dikes.

Snohomish County, Snohomish
Conservation District, Diking Districts,
farm organizations, farmers

When dikes are modified, consider requirements to set them back (e.g., 25 feet)
or provide other improvements.

Snohomish County, City of Everett

Develop a coordinated mitigation/restoration strategy for the estuary. Refine list
of mitigation/restoration sites and build on the strategies identified by the Snohomish
Estuary Wetland Integration Program (Salmon Overlay, City of Everett and Pentec,
2001). Combine mitigation funding and restoration funding sources to complete larger
tidal marsh reconnection projects at lower cost. Explore mitigation banking as a
means to accomplish this project.

City of Everett, Port of Everett,
Snohomish County, The Tulalip Tribes

When funding dike maintenance and planning fish-friendly modifications,
encourage partnerships with those entities that benefit from dikes.

Various utilities and transportation
agencies

Sunnyside Hill. Homeowners and farmers experience increased flooding from rapid
development and the existing pump. Snohomish County is currently investigating
solutions.

Snohomish County

Encourage passive recreation in the estuary. Support efforts to encourage passive
use (e.g., birding, non-motorized boating) to help build understanding and support for
estuary restoration.

Snohomish County, City of Everett, The
Tulalip Tribes, Port of Everett

Work with Washington State Department of Transportation to coordinate
Interstate-5 and right-of-way expansion mitigation needs with basin restoration
priorities. Identify mitigation opportunities.

Washington State Department of
Transportation, Snohomish County

Important Actions Beyond 10-Year Recommendations
•

Continue to implement large-scale tidal marsh restoration projects to the
extent feasible given available funding and support.

•

The Forum does not recommend that Interstate-5, U.S. Highway 2,
railroad lines, or bridges crossing the estuary be relocated. While these
have caused permanent habitat losses, it is not practical to consider
removal or major alterations. Advanced, cooperative mitigation planning
by landowners and Snohomish County will be more effective than
reducing the planned Interstate-5 expansion.
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11.6 Mainstem - Primary Restoration

The mainstem - primary restoration sub-basin strategy group includes mainstem
portions of the Skykomish, Snoqualmie, and Snohomish rivers and
mainstems of key tributaries. This section describes aspects of the strategy
group that apply to all three rivers, followed by more specific information
and recommendations for each river.
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(The Sub-Basin Strategy Group Snapshot is on next page.)
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This strategy group contains the core Chinook salmon spawning and
freshwater rearing in the Snohomish River basin. Bull trout exhibiting fluvial
and anadromous life-history strategies use the mainstems for rearing, as
overwintering habitat for sub-adults, and for adult foraging. Mainstems are
also migratory corridors for all salmon species (Pentec Environmental and
NW GIS, 1999; Snohomish Basin Salmon Recovery Forum, 2001; Haring,
2002).
The Skykomish and Snoqualmie rivers originate in steep, confined valleys in
the Cascade Mountains. Valleys widen and gradients decrease downstream of
Snoqualmie Falls on the Snoqualmie River and near the town of Gold Bar on
the Skykomish River. The dynamic Skykomish and the sinuous Snoqualmie
meet and merge just outside the city of Monroe. Formed by the confluence
of these rivers, the mainstem Snohomish River flows through a broad alluvial
valley and a multi-threaded delta for 21 miles on its way to Possession Sound.
Land use is predominantly forestry, agricultural, and rural residential with
some urban, commercial, and residential development in cities along the
rivers.

These sub-basins are the prime
spawning and rearing areas for
Chinook salmon and essential
habitat for all salmon heading
out to sea as juveniles and
returning to spawn as adults.

Sub-Basin Strategy Group Snapshot
Basin Location: Mainstem
Sub-Basins Included: Skykomish River
- Lower Mainstem, Skykomish River - Upper
Mainstem, Skykomish River - South Fork,
Skykomish River - Upper South Fork, Sultan
River - Lower, Snoqualmie River - Mouth,
Snoqualmie River - Mid Mainstem, Snoqualmie
River - Upper Mainstem, Pilchuck River
- Middle, Upper Snohomish/Cathcart, Lower
Snohomish/Marshland, Tolt River - Lower, and
Raging River
Chinook and Bull Trout Use
(current or potential): High
Coho Use:
High: Snoqualmie River - Mouth, Tolt RiverLower
Moderate: Skykomish River - Upper Mainstem,
Snoqualmie River - Upper Mainstem, Pilchuck
River - Middle, Raging River

Known presence: Skykomish River - Lower
Mainstem, Skykomish River - South Fork,
Skykomish River - Upper South Fork, Sultan
River - Lower, Snoqualmie River - Mid
Mainstem, Upper Snohomish/Cathcart, Lower
Snohomish/Marshland
Condition of Watershed Processes:
Moderately Degraded or Degraded
Recovery Need: Substantial improvement
Recovery Focus: Watershed process
restoration focused on restoring forests,
increasing floodplain connectivity, and
increasing channel complexity. The greatly
diminished quantity and quality of rearing
habitat, particularly along the channel margins,
is thought to be the primary bottleneck.
Proposed restoration actions will also improve
spawning conditions by reducing fine sediment
intrusion and redd scouring and increasing the
area of holding pools.
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Habitat Condition
Highlights
• 57% of riparian forest
conditions are intact along
mainstem channel edges.
• 67% of mainstem banks are
in natural condition.The
remainder has been diked,
bermed, or armored.
• 51% of the sub-basin
strategy group has
hydrologically mature forest.
• Less than 4% of the subbasin strategy group is
covered with impervious
surface.
• Access to 57 miles of habitat
in small tributary streams
within the sub-basin strategy
group is restricted or blocked.
An additional 49 miles of
known blocked stream habitat
is located within one-half
mile of focus reaches for
Chinook salmon.
• 82% (approximately 994
acres) of off-channel sloughs
and ponds are disconnected.
• Several thousand acres of
marshy wetland, particularly
along the lower Snohomish
and lower Snoqualmie rivers,
have been disconnected or
drained.
• Channels have low levels of
large woody debris and debris
jams, contributing to a lack
of pools and side channels.

Dikes, bank armoring, roads, railroads, and bridges confine these mainstem
rivers, disconnect off-channel habitat, reduce edge habitat complexity, and
increase peak flows downstream. Riparian forest cover has been substantially
degraded, reducing large woody debris recruitment and further simplifying
the habitat. Other habitat problems in this sub-basin strategy group include
excessive erosion of stream banks, blocking culverts on small streams, and
degraded water quality (i.e., high temperature, low dissolved oxygen, high
fecal coliform counts, and high levels of toxic metals) (Snohomish Basin
Salmonid Recovery Technical Committee, 2002; Solomon and Boles, 2002;
Haring, 2002).

How can this sub-basin strategy group best contribute to
recovery?
Current spawning capacity is thought to be adequate for recovery. While
spawning habitat quality has been impacted in some locations by altered
sediment and flow regimes, the loss of rearing habitat quantity and quality is
the primary factor affecting population performance. Setting back dikes and
removing armoring, restoring access to isolated habitats, replanting riparian
forests, and implementing agricultural best management practices will
provide the greatest returns in population performance of any restoration
actions in the freshwater environment. Major improvements of habitat
conditions within this sub-basin strategy group are necessary to ultimately
reach the co-managers’ recovery planning targets for abundance and
productivity.

What ecological actions in these sub-basins would contribute to
recovery?
The highest priorities for ecological recovery in mainstem - primary restoration
sub-basins are:
•

Preservation (along focus reaches) - Reduce further degradation
and create new opportunities for restoration. Specifically, this would be
acquisitions, incentives, and regulations to prevent further floodplain
development or fill, to maintain opportunities for rivers to migrate
within their channel migration zones, and to protect intact riparian
forest and off-channel habitats where they are not currently protected.

•

Preservation to support hydrologic and sediment processes Protect the underlying watershed conditions that create and maintain
quality habitat over the long-term. This specifically includes acquisitions,
incentives, and regulations to protect wetlands, minimize increases in
impervious surfaces, retain forest cover, and prevent urban sprawl.
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•

•

Removal of human-made instream barriers along or adjacent
to priority reaches - Restore access to rearing habitat for juvenile
salmon, and spawning habitat used by coho and bull trout. Structures
that block habitat include culverts, weirs, pump-stations, floodgates, and
tide-gates.
Reconnection of off-channel habitats - Side channels and, to a
lesser extent, oxbows provide important rearing habitat for Chinook.
Oxbows and ponds provide critical summer and winter rearing habitat
for coho. Reconnection projects involve excavation and secondary
channel reconfiguration to provide access to oxbows and side channels.
More extensive projects may also involve dike setback or removal to
allow for channel migration and side channel formation.

•

Restoration of shoreline conditions - Juvenile salmon, particularly
Chinook, rear in mainstem margins, and the quantity and quality of this
habitat has been severely diminished by the lack of large woody debris
and by extensive bank armoring. Example projects include removing
riprap and incorporating large woody debris into armored banks.

•

Restoration of hydrologic and sediment processes (for peak
flow and base flow) - Hydrologic and sediment processes create
and sustain high-quality habitat over the long-term, and have been
substantially altered. Actions that improve hydrologic and sediment
processes include increasing wetland functions and values, reconnecting
floodplains, reducing impervious surfaces, and reforestation.

•

Riparian enhancement - Trees along the channel margins contribute
to edge habitat complexity, contribute large woody debris, provide
shade, and provide a buffer from adjacent land uses. Riparian conditions
are moderately to substantially degraded in the mainstem sub-basins.

The second-tier priorities for ecological recovery in mainstem primary
restoration sub-basins are:
•

Addressing water quality impacts - Several water quality problems
have been identified and are listed on the 303(d) list. The extent to
which these limit salmon survival in this sub-basin strategy group is
unknown. Actions that would reduce water quality problems include
preventing illicit discharges, and implementing agricultural best
management practices and farm plans.

•

Enhancing instream structural components - This is an important short-term measure to increase complexity, but it is not a long-term
solution in and of itself because it does not change the underlying water-

Along with estuary and
nearshore, sub-basins within
this strategy group have the
highest potential for gains with
restoration and for potential
losses with further degradation.

The current quantity and
quality of juvenile rearing
habitat limits salmon survival
in the Snohomish River basin.
Restoration actions in the
mainstem are critical to recover
Chinook and other salmon.

Critical actions in the
mainstems are improving
juvenile access, riparian and
edge habitat conditions, and
the connection between the
rivers and floodplains.

In addition to improving
salmon habitat, protecting
and improving forest
cover and increasing flood
storage through floodplain
reconnection will reduce
downstream flooding.
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shed processes. Instream enhancement should focus on areas that both
lack large woody debris and have the channel characteristics to promote
jam formation from large woody debris accumulation.
Other actions could include replacing blocking culverts on small cohobearing streams, prioritized based on available upstream habitat. Coho use
has been documented at high and moderate levels on index reaches within
the Upper Mainstem Skykomish, Upper Mainstem Snoqualmie, Middle
Pilchuck, Lower Tolt, and Raging River sub-basins. Other streams may also
have high potential gains for coho that have not yet been documented.

What are the major land uses in this strategy group?
Forestry comprises 50% of the land base in the mainstem - primary restoration
strategy group. Forestry is most dominant in the sub-basins at the highest
elevation, including the Upper Mainstem Skykomish, Upper South Fork
Skykomish, South Fork Skykomish, and Raging Rivers. Approximately
30% of land use in this sub-basin strategy group is currently in residential
development. Residential land uses are, for the most part, located away
from the shoreline, which is zoned primarily for agricultural production.
However, pockets of rural residential development occur directly adjacent to
the mainstems near several small cities.
Although agricultural land uses account for less than a quarter of the
area in this strategy group, farm operations have a significant impact on
salmon population performance and recovery because of their location in
the floodplain. Along the mainstems of the Snoqualmie, Skykomish, and
Snohomish rivers, the shoreline is predominantly zoned for agricultural
use. Levees, dikes, and bank hardening structures were constructed for
farming in the floodplain, as well as to protect homes and infrastructure.
Urban zoning comprises over 18,000 acres along the mainstem rivers,
or approximately 8% of the land area in this strategy group. The cities of
Monroe, Sultan, Gold Bar, Duvall, and Carnation are located near high
quality spawning grounds in the Snoqualmie and Skykomish rivers.

What habitat threats face this strategy group?
Approximately 6,000 acres of intact riparian habitat currently remains,
along with 27 miles of intact edge habitat. In 25 years, if current trends
continue, the mainstem - primary restoration strategy group’s intact forest cover
will be reduced by approximately 10%, and impervious surface is expected
to increase by about 4%. The major factor contributing to the degradation
of these habitat conditions is the expansion of urban and rural development.
Impacts from these changes will be felt across the basin because of changes
to the hydrology, sediment regime, and overall health of the mainstem
rivers. Flow-related threats can include peak-flow, flow-timing, and lowflow problems resulting from land uses such as forest harvest and roads;
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public and private water storage, diversions, or withdrawals; and the effects
of urban land uses and impervious surfaces. While not considered an
immediate threat to Chinook salmon in mainstream habitats, long-term
strategies to protect hydrology are needed.
More specific habitat threats are described in the following sections for each
of the three mainstem rivers.

What is the general approach to salmon recovery in this
sub-basin strategy group?
A successful recovery approach will focus on fixing the underlying watershed
processes within and upstream of critical mainstem reaches. In other words,
mainstem rivers need to have more room to move, overflow their banks,
recruit large woody debris from healthy riparian forests, and form pools.
While this approach will be the most successful and sustainable over the
long-term, watershed process restoration will take time. To increase nearterm function and jump-start the process, structural enhancements such as
the construction of logjams are recommended.

Closely partnering with
the farming community
to develop salmon habitat
restoration projects that
address agricultural concerns
will be critical for success.

Achieving the habitat milestones in the mainstem - primary restoration strategy
group will require a substantial cooperative effort between local landowners,
community organizations, and government. Better enforcement of existing
regulations will help prevent further habitat decline, and an increase in
incentive programs and restoration should help achieve substantial net gains
in habitat. The majority of project ideas and opportunities identified for the
mainstem - primary restoration group are capital. The tools in Section 10.0 should
also be used to achieve habitat condition milestones for these sub-basins.

Capital Project Ideas and Opportunities
The proposed project idea and opportunity list (Appendix L) includes more
than 130 potential restoration projects in the mainstem - primary restoration
strategy group, organized by watershed, sub-basin, and reach. These projects
identify sites where a substantial opportunity exists to address the habitat
condition problems and life history bottlenecks identified in the habitat
hypothesis. Some projects are large-scale, while others are smaller or
more constrained. Some will likely result in immediate gains in population
performance, while others will have a significant impact over a longer period
of time. When implemented together, they are predicted to restore reachscale habitat-forming processes and to result in significant gains in population
performance for Chinook and other salmon.

Progress is already underway
on numerous projects in the
three major watersheds: the
Snohomish, Snoqualmie, and
Skykomish.

When compiled, the project ideas and opportunities listed in Appendix L
contains more acres than are needed to meet the 10-year habitat condition
milestones. The acreages listed by each watershed are also greater than
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the milestones. This shows that these ideas are not a list of exactly what
should be done; rather, project lists provide options for local governments,
organizations, and landowners to consider in choosing what to do and where.
Not all project ideas and opportunities may be feasible or have enough
support to be implemented now. As projects are implemented, more will be
learned about the effectiveness of various restoration techniques. Through
evaluation and adaptive management, future projects can be adjusted to be
most effective.
How much should be accomplished along mainstem reaches?
Habitat restoration along the large mainstems in all three watersheds will
have a significant positive effect on population performance. Likewise,
significant progress will be needed in each river mainstem in order to move
toward the long-term goal of recovery. The Ecological Analysis for Salmonid
Conservation was designed to offer flexibility between sub-basin strategy
groups and to provide a landscape-scale approach toward prioritizing subbasins. For example, a specific habitat condition such as forest cover in
the mainstem - primary restoration sub-basin strategy group is considered
“interchangeable” across all the sub-basins in the group. Conditions in
some sub-basins are relatively intact, whereas others are quite degraded.
No assessment has been made as to whether the same amount of recovery
is possible or desired across all the mainstem watersheds. Adaptive
management will be very important in determining the allocation of effort
over the long-run.
For example, current habitat conditions are more intact in the Skykomish
watershed than in the other watersheds. Therefore, slightly lower targeted
gains may be appropriate for the Skykomish. However, a case could also be
made for having high targets in the Skykomish relative to other watersheds.
Although more fish have reached spawning grounds in recent years through
reductions in harvest, this has not resulted in an increase in natural origin
spawners in the Skykomish watershed. This could indicate a freshwater
habitat bottleneck. In contrast, an increase in natural origin spawners was
observed in the Snoqualmie watershed.
For the next 10 years, allocation of the mainstem milestones is useful
because these help decision-makers prioritize actions, assist jurisdictions
in making commitments, and provide clear goals to be accomplished. The
Forum recommends that approximately 40-60% of the mainstem milestones
be accomplished in the Snohomish County portion of the basin and 40-60%
in the King County portion of the basin. This allocation is shown in Table
11.6.1. An allocation range reflects that the amount of intact habitat varies
throughout the mainstem - primary restoration group. In addition, a range
reflects the reality that restoration is somewhat opportunistic.
11-34 – Snohomish River Basin Salmon Conservation Plan

Table 11.6.1
Recommended Mainstem Milestone Allocation
Mainstem Primary Restoration
Sub-Basin Strategy Group and
Habitat Condition

Needed Gain in Next
10 years (Including
Current Path Gains)

Gain Needed in
Snohomish County
Portion of Basin

Gain needed in King
County portion of basin

Restored Edge Habitat

10.4 miles

4.1 – 6.2 miles

4.1 – 6.2 miles

Restored Riparian Habitat

256 acres

102 – 154 acres

102 – 154 acres

Restored Off-Channel Habitat

167 acres

66.8 – 100.2 acres

66.8 – 100.2 acres

41 new log jams

16 – 25 new log jams

16 – 25 new log jams

Large Woody Debris

Please see the watershed-specific sections for more detailed descriptions of
proposed recovery efforts. Each watershed section has a table showing the
length and area of potential projects.

Skykomish River
Unique Conditions
The Skykomish River drains over 800 square miles of the northern
Snohomish River basin. Streams originate in federal wilderness areas from
glaciers on Mount Daniel, Mount Hinman, and other Cascade peaks. The
north and south forks converge in the shadow of Mount Index near the
community of the same name. The mainstem Skykomish River is much
steeper than either the mainstem Snoqualmie or the mainstem Snohomish
rivers. The upper reach, from the forks to the City of Gold Bar, transports
sediment quickly through its steep, confined channel characterized by large
boulder substrate and numerous rapids.

Mainstem - primary
restoration sub-basins in the
Skykomish watershed include
the Skykomish River - Lower
Mainstem, Skykomish River
- Upper Mainstem, Skykomish
River - South Fork, Skykomish
River - Upper South Fork and
Sultan River - Lower.

As gradient decreases downstream between the cities of Gold Bar and
Sultan, gravel and cobble settle out, forming multiple channels and some
excellent spawning riffles and rearing areas for the Skykomish Chinook
salmon population. This dynamic area is called the “braided reach” because
channels shift rapidly during floods, eroding banks and cutting new channels
through the floodplain. With more room to migrate, the river can quickly
recruit more large woody debris, form debris jams, and further increase
complexity.
From Sultan to Monroe, sediment supply and deposition balance out, and the
channel becomes naturally more stable. It continues to support substantial
Chinook salmon spawning and rearing, but is squeezed by a high amount
of bank armoring that isolates the mainstem from off-channel habitats and
prevents channel migration. As in much of the basin, current large woody
debris loading and riparian conditions are a small fraction of their historic
levels. Downstream of Monroe, sediment deposition increases and channel
stability decreases, but conditions, land uses, and restoration opportunities
are similar.

The area between Sultan and
Monroe is critical for Chinook
spawning and rearing. Chinook
salmon and other salmon
species primarily use the upper
reaches of the Skykomish River
as a transportation corridor.
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Major Land Uses

Habitat conditions in the
Skykomish River watershed are
more intact than those in the
Snoqualmie and Snohomish
river watersheds.

The cities of Monroe, Sultan, and Gold Bar are located along the Skykomish
River. These urban areas have grown rapidly in population and size over
the past decade. The majority the Skykomish River - Lower Mainstem and
Skykomish River - Upper Mainstem sub-basins are in private ownership
and used for agriculture, a dominant floodplain land use from Sultan to the
confluence with the Snoqualmie River.
Snohomish County owns some property throughout this area. The
Burlington Northern/Santa Fe Railroad runs parallel along 34 miles of the
Skykomish River. U.S. Highway 2 also runs along the Skykomish River. Both
of these cross the floodplain and constrain the channel.
The area in the Sultan River - Lower sub-basin is owned by the State of
Washington, the City of Everett, and several private landowners.
Most of the area in the Skykomish River - South Fork and Skykomish River
- Upper South Fork sub-basins is a combination of private and federal forest
lands. The town of Skykomish is on the South Fork Skykomish River.

Habitat Threats
In the Skykomish River - Lower Mainstem, Skykomish River - Upper
Mainstem, Pilchuck River - Middle, and Sultan River - Lower sub-basins,
intact forest cover is predicted to decrease by about 10% in the next 25
years, based on current trends. The continued conversion of forest lands to
homes and other uses contributes to this decrease. Since the early 1990s,
the cities of Monroe, Sultan, and Gold Bar have been some of the fastest
growing urban areas in the Snohomish County portion of the basin. With
the expansion of these urban areas comes the need for new and improved
infrastructure such as roads and utilities. Increased peak-flow runoff and
isolation of the river from the floodplain increases erosion and flooding
downstream. This creates pressures for further bank armoring. Culverts that
block coho habitat in the tributaries to the Skykomish River continue to be a
problem.
In the Skykomish River - South Fork and Skykomish River - Upper South
Fork sub-basins, logging levels have been reduced, and the amount of forest
cover is increasing.

Skykomish Watershed Recovery Approach
While all sub-basins in this group are important locations for restoration,
some sub-basins have greater needs, greater opportunities, and greater
predicted benefits than other sub-basins. For this reason, an increased
concentration of effort for the first 10 years within specific sub-basins is
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recommended. Within the Skykomish watershed, the Ecosystem Diagnosis
and Treatment model predicts that the greatest gains in Chinook population
performance would occur through restoration in the Lower Skykomish
mainstem, followed in descending order by the Upper Skykomish mainstem
and Lower Sultan River. This coincides with the peak Chinook spawner
densities in the watershed. The model predicts the greatest gains would
result through removal of bank armor, floodplain reconnection, and riparian
planting. Though not modeled, the reconnection of side-channels, floodplain
ponds, and small streams are hypothesized to have a large benefit for coho
salmon.
More than thirty potential project sites have been identified in the project
idea and opportunity list (Appendix L). Two ongoing studies, the Braided
Reach Restoration Feasibility Study and the Snohomish Centennial Large River
Survey, will provide biologic and geomorphic data and analysis to refine
project proposals and identify additional projects over the next year. The
habitat gains from possible projects in the Skykomish watershed are shown
in Table 11.6.2. Note that project totals identified in the project idea and
opportunity list in Appendix L likely exceed the restoration gain needed
to achieve the milestones for riparian, off-channel reconnection, and large
woody debris jams. It may be more difficult to meet the milestone for edge
habitat because fewer than expected projects were identified.

Within the Skykomish
watershed, the greatest
predicted gains for Chinook
population performance would
occur through restoration in the
Lower Skykomish mainstem.

While there is agreement among Forum members regarding most of the
proposed restoration opportunities described below, several proposals will
require further discussion with the community. For example, the Technical
Committee and flood hazard planners have recommended substantial
acquisition of properties from willing landowners and removal of structures
along the river in the areas of most active channel migration and frequent
flooding. This will increase floodplain connectivity, flood storage, habitat
complexity, and large woody debris recruitment. Added benefits of this
action include improved public safety and water quality, as well as reduced
bank erosion and flooding in downstream areas. These benefits will need
to be balanced with community values to determine the extent and specific
locations of these types of acquisitions.
A topic with mixed support is the placement of engineered logjams
throughout the mainstem. While these features have many habitat benefits,
and in some cases protect infrastructure as well, the recreational boating
community has safety concerns. A possible compromise would be to
concentrate engineered logjams in specific reaches, or to use them primarily
within secondary channels and to reconnect side-channels.
Other controversial projects include reconnecting oxbows isolated by U.S.
Highway 2 and providing fish passage into more than six miles of habitat
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in the Sultan River upstream of the City of Everett’s diversion dam. In the
early 1980s, fish passage above the diversion dam was evaluated as part of
the process for amending the federal license that authorized construction
of the Jackson Hydroelectric Project. It was then agreed that passage
would not be reasonable or beneficial to the Sultan River fishery because of
certain operational constraints and the greater benefits to be realized from
streamflow regulation and enhancement below the diversion dam. This issue
may be re-evaluated by the Federal Energy Regulatory Commission during
its process for relicensing the Project commencing at the end of 2005.
Table 11.6.2
Skykomish Project Opportunity Totals
Sub-Basin

Riparian (acres)

Edge/Dike
Removal (miles)

Off-Channel
Reconnection
(acres)

Large Woody
Debris Jams (#)

Culverts

Skykomish – Lower
Mainstem

128

2.5

177

15

5

Skykomish – Upper
Mainstem

0

0

0

10

0

Skykomish – South
Fork
Skykomish – Upper
South Fork

0

0

0

6

2

0

0

0

0

1

Sultan – Lower

0

0

0

0

7

Project Totals

128

2.5

177

31

15

Opportunity Highlights
Lower Skykomish Mainstem. Numerous potential projects have been
identified along the 18 miles of mainstem in the Lower Skykomish Mainstem
sub-basin:
•

In this stretch of the river, a group of farmers, working together as
the Lower Skykomish Habitat Conservation Plan Group, have come
together to develop projects to improve habitat, while maintaining viable
agriculture in the valley.

•

Downstream of Woods Creek, there are several opportunities to
reconnect off-channel habitat and improve edge and riparian conditions.
The Davish Farm has broad support as a site for restoration or mitigation,
and there is no known opposition to any of the other proposed projects.

•

A large secondary channel adjacent to Cadman’s gravel mining operation
and a small side-channel encircling the site have high restoration
potential. Both are within the city limits of Monroe.

11-38 – Snohomish River Basin Salmon Conservation Plan

•

On both sides of the river, there are long stretches of unforested bank
with intermittent bank armoring. Adjacent landowners are willing to
consider planting and using bioengineering to improve edge habitat
conditions if funding is available.

•

Large woody debris jams are an important tool for directing flow into
side-channels and increasing complexity.

•

Similar conditions, issues, and opportunities exist in the reaches
upstream between the mouths of Woods Creek and the Sultan River.
Peak Chinook salmon currently spawn in this stretch of river. Riparian
conditions are degraded and replanting sites abound. Several isolated
side-channels and oxbows have been identified as potential areas to
reconnect the river with its floodplain and to restore access to offchannel habitat. Several landowners are interested in pursuing these
actions.

•

The Washington Department of Natural Resources and other parties
are removing an abandoned railroad bridge and associated fill near the
mouth of Woods Creek. It is scheduled to be completed in 2005.

Close coordination and
partnerships with the
Lower Skykomish Habitat
Conservation Plan Group
will be critical for successful
implementation.

Upper Mainstem Skykomish. Another concentration of Chinook
spawning occurs upstream of the Wallace River in the Upper Mainstem
Skykomish sub-basin. A few projects have been identified near Sultan.
Upstream of Sultan, the channel is braided and less confined. Few specific
projects in this area are currently included in the list, but more are likely
to be identified through ongoing inventory and analysis research projects
underway in the reach. Problems include several long, homogenous stretches
of riprap bank along the railroad, lack of pools and large woody debris, and
potentially large inputs of fine sediment from several active landslides in clay
deposits along the left bank. Incorporating large woody debris into armored
banks and using large woody debris jams to redirect flows could be used to
address these problems.
Lower Sultan River and South Fork Skykomish River. Overall
conditions within these sub-basins are better than in the Skykomish
mainstem, but substantial restoration is still needed. Several projects have
been identified, and further project development is needed.

Snohomish River
Unique Conditions
Significant tidal influence extends approximately 15 miles up the low
gradient Snohomish River. From this point, known as Thomas’ Eddy,
upstream to the confluence of the Skykomish and Snoqualmie rivers, the
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Snohomish River is composed of a series of gravel riffles, deep pools formed
where the river comes into contact with the bedrock of Lord’s Hill, and
several long, well-shaded side-channels. Bank armoring and a lack of large
woody debris have maintained the channel in a relatively straight pattern.
Several oxbows indicate higher sinuosity at one time. This reach from
Thomas’ Eddy upstream to the confluence of the Skykomish and Snoqualmie
rivers provides critical spawning for the Skykomish Chinook salmon
population, and rearing and holding for both the Skykomish and Snoqualmie
Chinook salmon populations. Pink salmon and steelhead also spawn in this
reach. In addition, bull trout overwintering has been documented.

Mainstem - primary
restoration sub-basins in
the Snohomish watershed
include the Upper Snohomish/
Cathcart, Lower Snohomish/
Marshland, and
Pilchuck River - Middle.

Nearly all salmon species in
the Snohomish River basin
pass twice through the Lower
Snohomish River — as
juveniles migrating out to sea
and adults returning to spawn.

Downstream of Thomas’ Eddy the channel loses gradient, deepens, and
becomes sand-bedded. A system of nearly continuous dikes along the banks
and two major pump stations protect adjacent farmland from flood damage
and disconnect the river from its floodplain. Prior to diking, the floodplain
at the mouth of French Creek in an area known as Marshland contained
thousands of acres of ponds, oxbows, and emergent and forested wetlands.
While still used by salmon for rearing and migration, the habitat quality and
quantity in this reach has been severely diminished by the dike network,
wood removal, riparian clearing, and water quality, resulting in significantly
reduced salmon use.

Land Uses
The City of Snohomish is located along the Snohomish River. Snohomish
County owns several conservation and recreational properties in this area
including the Bob Heirman Wildlife Park at Thomas’ Eddy, Lord’s Hill
Regional Park, and the Twin Rivers site. State Highway 522 crosses over the
Snohomish River in this area. The Burlington Northern/Santa Fe Railroad
runs parallel along 8.5 miles of the Snohomish River.
Most of the area in the Upper Snohomish/Cathcart and Lower Snohomish/
Marshland sub-basins is in private ownership and used for agriculture. The
Marshland flood control district is located along the Snohomish River.
The Middle Pilchuck River sub-basin is comprised of rural residential and
forestry uses. Forest land ownership is both private and public. The City of
Granite Falls is also located in this sub-basin.

Habitat Threats
The continued loss of forest cover and increase in impervious surface and
bank armoring, coupled with more development pressure, contributes to
the decrease in quality and quantity of salmon habitat. From 1991 to 2001,
the amount of impervious surface was increased by 10% in the Upper
Snohomish/Cathcart sub-basin and by almost 20% in the Lower Snohomish/
Marshland sub-basin. If current trends continue, the decrease in intact forest
cover in the Pilchuck River - Middle sub-basin is projected to be nearly 10%.
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Dikes and a pump station in the Marshland Flood Control District limit the
aquatic habitat accessible by fish.

Snohomish Watershed Recovery Approach
Ecosystem Diagnosis and Treatment modeling indicates a high benefit to
Chinook populations from restoring the Upper Snohomish/Cathcart and
Lower Snohomish/Marshland sub-basins. Restoration in the Middle Pilchuck
River and downstream is predicted to have a high restoration benefit for the
Skykomish population. Thirty potential project sites have been identified
in the proposed project idea and opportunity list (Appendix L). Substantial
data collection and analysis has already been conducted in these sub-basins to
inform project selection and design, and additional analysis is underway. The
habitat gains from possible projects in the Snohomish watershed are shown in
Table 11.6.3. The table shows that restoration project totals from the project
idea and opportunity list are likely to equal or exceed the 10-year habitat
milestones for restoration gains.

Restoration of the Snohomish
mainstem is predicted to benefit
both Chinook populations in
the Snohomish River basin.

Table 11.6.3
Snohomish Project Opportunity Totals
Riparian
(acres)

Edge/Dike
Removal
(miles)

Off-Channel
Reconnection
(acres)

Marshland and
French Creek (acres
of pondlike habitat)

Large Woody
Debris Jams
(#)

Culverts (#)

51

1.4

34

N/A

0

12

27

2.6

29

300

0

6

Pilchuck – Middle

10

0.5

3

N/A

8

7

Project Totals

88

4.4

66

300

8

25

Sub-Basin
Upper Snohomish/
Cathcart
Lower Snohomish/
Marshland

N/A = Not applicable

Opportunity Highlights
Mainstem Snohomish.
• Snohomish County acquired several-hundred acres through a grant from
the Salmon Recovery Funding Board on the right bank just downstream
of the State Route 522 bridge. Extensive riparian enhancement has
already occurred, and planning is underway to remove riprap and
improve the connection of a side-channel. Snohomish County also owns
property with high restoration potential on Lord’s Hill, at the tip of
Crabb bend, around Lake Beacher, and at Thomas’ Eddy.
•

In addition to these sites, restoration of several small streams, including
culvert replacements and realignment of ditched channels through the
floodplain, has significant potential to improve habitat for salmon. As
in the Skykomish and Snoqualmie watersheds, additional large woody
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debris would facilitate the reconnection of off-channel habitats and
increase channel complexity.
•

Substantial public ownership in
the Upper Snohomish/Cathcart
sub-basin provides reach-scale
restoration opportunities.

In the mainstem of the
Snohomish River, setting back
dikes, improving the riparian
area, and enhancement with
large woody debris are predicted
to increase the quantity and
quality of rearing habitat for
all salmon.

The most controversial project site in this sub-basin is at the Bob
Heirman Wildlife Park at Thomas’ Eddy. One option is to remove
portions of a dike. Supporters believe that it is one of the best
opportunities to reconnect floodplain habitat and add complexity on
a property that is already in public ownership, while maintaining its
existing public access function. Opponents believe that the site already
provides high-quality salmon habitat, as well as waterfowl habitat and
recreational boating opportunities, and that the proposed changes would
disrupt the park.

Lower Snohomish/Marshland. From Thomas’ Eddy downstream to the
estuary in the Lower Snohomish/Marshland sub-basin, the river is nearly
continuously diked. Nearly all anadromous salmon in the Snohomish River
basin pass through this important migratory and rearing reach twice. The
Marshland pump station keeps this area dry and restricts salmon access.
Prior to settlement, diking, and draining, this area was characterized by
thousands of acres of floodplain marshes. The City of Everett owns 300
acres in the Marshland area near the southern end of the Snohomish Estuary.
The city is interested in developing a sub-area plan to address restoration
potential and feasibility for all or part of 500 acres near the Snohomish River
bend.
The largest proposed project would restore portions of the Marshland subbasin as tidal wetlands and provide access past the pump station. This would
have high benefit for fish habitat and high costs. It would change the stream
classifications and, therefore, associated habitat-related policies. Members
of the Coordinated Diking Council have major concerns about proposed
restoration projects along this stretch of river, and do not currently support
moving this idea forward. Further work with the farming community
would be needed to build project support. In addition, Puget Sound Energy
operates electric transmission lines through the Marshland District and
would need to be included in preliminary discussions regarding project
proposals, scope and feasibility.
Pilchuck River-Middle. Low flows and a high sediment load threaten
this sub-basin. Conditions and opportunities are well documented in a recent
report completed by The Tulalip Tribes (Savery and Hook, 2003). The
report identifies several good projects.
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Snoqualmie River
Unique Conditions
The Snoqualmie River drains the southern 703 square miles of the
Snohomish River basin. The major tributaries and branches of the
Snoqualmie River, like the Skykomish River, begin high in the Cascade
Mountains, although they are not fed by glaciers. The Snoqualmie River
flows over a relatively unconfined, alluvial floodplain that is divided into
two distinct segments by Snoqualmie Falls. Above the falls, the relatively
steep gradient of the Snoqualmie River deposits gravels in the South
Fork Snoqualmie River and in the mainstem Snoqualmie River below the
Middle and North Fork confluence. The river loses much of its elevation at
Snoqualmie Falls, and below the falls gradient remains low all the way to the
confluence with the Skykomish. Moreover, most of the river’s bed load is
trapped above Snoqualmie Falls, leaving the portion of the river below the
falls low-gradient, meandering, and gravel-limited. While Snoqualmie Falls
is a barrier to anadromous salmon, the reaches above the falls are valued for
resident trout populations and contributions to downstream habitat quantity
and quality.
Because of its low gradient below Snoqualmie Falls, sediment deposition
is primarily concentrated at the confluence of the Tolt and Raging rivers.
These areas provide the best mainstem Chinook salmon spawning. Most
spawning occurs in the gravel riffles below the Tolt River, a section of
channel near Fall City, and a section of channel below Snoqualmie Falls. The
Tolt River is critical for delivering rock and gravel downstream. Tolt gravels
are carried as far as four miles downstream in the Snoqualmie and create
some of the best spawning areas in the Snoqualmie watershed. The lower
Raging and Tolt rivers are also productive Chinook salmon spawning areas,
but in years of low flow, these tributaries can be limited.

The mouths of the
Tolt and Raging rivers
provide the best spawning
grounds for Chinook salmon
in the Snoqualmie River
watershed.

Mainstem - primary
restoration sub-basins in the
Snoqualmie Watershed include
the Snoqualmie River - Mouth,
Snoqualmie River Mid-Mainstem, Snoqualmie
River - Upper Mainstem, Tolt
River - Lower, and
Raging River.

The Snoqualmie River meanders
through the cities of Carnation and
Duvall, passing through productive
agricultural lands and land valued
for its rural character. Many
abandoned oxbows indicate that the
river historically migrated across its
floodplain; however, current analysis
shows that bank hardening, channeling
of the mainstem, and lack of large
woody debris in the river has stabilized
the channel.
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Land Use
The majority of land in the Snoqualmie Watershed below Snoqualmie Falls
is under unincorporated King County jurisdiction. Two incorporated cities,
Duvall and Carnation, are located along the mainstem of the Snoqualmie.
There is also one “rural town,” Fall City, at the confluence with the Raging
River. This area includes a large designated Agriculture Production District
as well as many hobby farms and horse owners outside the District. The
majority of land in mainstem sub-basins is zoned for rural residential use.
Agricultural uses predominate in the shoreline jurisdiction. For example,
42% of the Upper Mainstem Snoqualmie sub-basin is zoned for agriculture,
however 85% of the Snoqualmie shoreline is in agricultural use. Some
forestry activity occurs in the Tolt River and Raging River sub-basins. Table
11.6.4 shows current zoning for the five mainstem - primary restoration subbasins. Actual land use may vary from the designated zoning. This land use is
calculated using GIS and zoning in the lower Snoqualmie Valley according to
current local comprehensive plans. Meeting habitat milestones will depend
on preserving and restoring habitat within each of these land use categories.
Table 11.6.4
Mainstem - Primary Restoration Sub-Basin Zoning for the
Snoqualmie Watershed
Sub-Basin
Upper Mainstem Snoqualmie

Sub-Basin
Mid Mainstem Snoqualmie

Sub-Basin
Snoqualmie River Mouth

Zoning
Total Acreage
Agriculture
Forestry
Residential 0 to10 acres
Industrial/Commercial/Mining
Urban
Zoning
Total Acreage
Agriculture
Residential 0 to10 acres
Urban
Zoning
Total Acreage
Agriculture
Forestry
Residential 0 to10 acres
Residential >10 acres
Industrial/Commercial/Mining
Urban
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Acreage

Approximate Percentage

8,912
3,765
953
4,119
15
60

100%
42%
11%
46%
0.2%
0.6%

Acreage

Approximate Percentage

15,435
4,316
8,238
2,881

100%
28%
53%
19%

Acreage
12,663
4,460
292
4,665
2,927
17
302

Approximate
Percentage
100%
35%
2%
37%
23%
0.1%
2%

Sub-Basin
Raging River

Sub-Basin
Lower Tolt River

Zoning
Total Acreage
Industrial/Commercial/Mining
Forestry
Residential 0 to 10 acres
Urban
Parks/Open Space
Zoning
Total Acreage
Agriculture
Forestry
Residential 0 to 10 acres
Urban

Acreage
20,398
46
15,223
4,924
205
0.0014
Acreage
10,493
20
7,464
2,707
302

Approximate
Percentage
100%
0.2%
75%
24%
1%
0.01%
Approximate
Percentage
100%
0.2%
71%
26%
3%

Habitat Threats
The Snoqualmie River watershed is experiencing significant population
growth. Between 1980 and 1999, the population in the watershed nearly
doubled, from just under 20,000 to approximately 38,000 residents. The
Puget Sound Regional Council predicts that the population will continue
to grow from its current estimated level to over 70,000 residents by 2020.
Due to this rapid growth and significant changes in land use affecting the
hydrology and water quality of the Snoqualmie River, American Rivers
designated the Snoqualmie River as one of America’s “10 most endangered
rivers” in 2001. In addition, possible expansion of State Highways 202 and
203 could pose a threat to future habitat protection.

Snoqualmie Watershed Recovery Approach
Improvements to rearing habitat will focus on increasing off-channel habitat, improving edge complexity, and increasing riparian forests. In recent
years, with improved ocean conditions and reductions in harvest, natural
origin spawners have increased in the Snoqualmie watershed, indicating that
Snoqualmie freshwater habitat is showing increased spawning. Though ocean
conditions and reduction of harvest alone will not increase Chinook salmon
significantly, it can be assumed that these factors and increased habitat restoration will allow the Snoqualmie stock to reach the targeted recovery levels.
More than seventy potential capital restoration and acquisition projects
have been identified on the project idea and opportunity list. Other project
identification processes were used to add to the list, such as King County
Waterways 2000, the Early Action Habitat Projects in King County: Preliminary
Priorities 2000-2001, and the 2001 Snohomish Basin Near Term Action Agenda.
The habitat gains from possible projects in the Snoqualmie watershed are
shown in Table 11.6.5. These figures were calculated from the project idea
and opportunity list in Appendix L. Project totals generally exceed the

The approach for the
Snoqualmie River mainstem
sub-basins is to protect
existing spawning areas and
significantly improve juvenile
rearing habitat.

Intact habitat conditions in the
mainstem of the Snoqualmie
are well below the average for
the mainstem - primary
restoration sub-basin strategy
group, and substantially below
the 10-year habitat milestones.
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10-year milestones. It is anticipated that approximately 24 to 31 projects
will need to be implemented on both private and public lands during this
timeframe.
Table 11.6.5
Snoqualmie Project Opportunity Totals
Sub-Basin

Riparian
(acres)

Edge/Dike Removal
(miles)

Off-Channel
Reconnection
(acres)

Large Woody
Debris Jams (#)

Culverts (#)

Snoqualmie – Mouth

38

2

112

10

11

Snoqualmie – Mid Mainstem

140

1.9

82.5

0

21

Snoqualmie Upper Mainstem

36

1.1

45.6

0

0

Tolt – Lower

7

.6

13.5

0

0

Raging – Lower

23

1.7

34

0

1

Project Totals

245

7.3

288

10

33

For the next 10 years, the Snoqualmie Watershed Forum recommends that
projects be sequenced across geographic areas, as well as within those areas,
to help focus efforts. This implementation sequence within stream reaches
was drawn from the Step 6-2 table in the Ecological Analysis for Salmonid Conservation and is explained in Section 11.6 under “What ecological actions in
this sub-basin would contribute to recovery?” Note that the sequence shown
in Table 11.6.6 applies to all of the rivers and tributaries in the Snoqualmie
watershed portion of the Snohomish River basin, including areas in sub-basin
strategy groups other than the mainstem - primary restoration group.
Table 11.6.6
Implementation Sequence across Stream Reaches in the
Snoqualmie Watershed
Stream Reach

EASC Ranking
for Chinook
Abundance
(VSP) Step 5

Implementation Sequence

Scientific Rationale

Watershed Processes
Protection

If watershed processes are
not adversely affecting salmon
habitat downstream the
following order can be followed.

Watershed processes affect downstream habitat.
Any major process problems affecting salmon
habitat should be addressed first.

Major (core) Chinook
Spawning Reach (EDT
reach Snoq3)

1

1. Snoqualmie River
RM 20.8-24.9
(Harris Creek to Tolt River
confluences)

Ranked first by Step 5 of EASC for Chinook
restoration and degradation potential and is a
core spawning area. Also, most spawning and
rearing chinook must at least migrate through
this section of the Snoqualmie.

3

2. Snoqualmie River
RM 31.2-35
(Patterson Creek to Raging
River confluences)

Ranked third by Step 5 of EASC for Chinook
restoration potential and is a core spawning area

Major (core) Chinook
Spawning Reach (EDT
reach Snoq5)
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Stream Reach

Implementation Sequence

Scientific Rationale

6

3. Lower Tolt River RM 0.0-4.8
(to gradient break)

Ranked high by Step 5 of EASC for Chinook
restoration and degradation potential and is a
core spawning area. Also, watershed processes
in this reach greatly affect number 1 ranked
stream reach. EASC Coho ranking (A).

Major (core) Chinook
Spawning Reach (EDT
reach Raging 1)

7

4. Lower Raging River RM
0.0-4.5
(to gradient break)

Ranked high by Step 5 of EASC for Chinook
restoration and degradation potential and is a
core spawning area. Also, watershed processes
in this reach greatly affect number 2 ranked
stream reach. EASC Coho ranking (B).

Major (core) Chinook
Spawning Reach (EDT
reaches Snoq 6 and 7)

3 (combined
with Upper
Snoqualmie)

5. Snoqualmie River
RM 35-39.6
(Raging River to Tokul Creek
confluences, including the Tokul
Creek RM 0.0-1.0)

Ranked 3rd by Step 5 of EASC for Chinook
restoration potential and is furthest upstream
core spawning area.

Ranked high by Step 5 of EASC for Chinook
restoration and degradation potential and is an
important juvenile rearing and migration area for
all salmonids.

Major (core) Chinook
Spawning Reach (EDT
reach Tolt 1A, B, C, D)

EASC Ranking

Chinook Juvenile
Rearing, Migration
and Minor Spawning
Reaches (EDT reach
Snoq2A)

2

6. Snoqualmie River Mouth
RM 6.5-10.3
(King County border to Tuck
Creek including Cherry Creek
RM 0.0-2.0)

Chinook Juvenile
Rearing, Migration
and Minor Spawning
Reaches (EDT reach
Snoq 2B

1 (ranking was
combined with
EDT reach 3,
which is why it
is so high)

7. Snoqualmie River
RM 17-20.8
(Ames Lake Creek to Harris
Creek confluences including
Harris Creek RM 0.0-1.5)

Ranked high by Step 5 of EASC for Chinook
restoration and degradation potential and is
downstream of all core Chinook spawning areas.
Downstream of Harris Creek Coho spawning
area.

Chinook Juvenile
Rearing, Migration
and Minor Spawning
Reaches (EDT reach
Snoq4)

3

8. Snoqualmie River
RM 24.9-31.2
(Tolt River to Patterson
Creek confluences including
Griffin Creek RM 0.0-1.0 and
Patterson Creek RM 0.0-2.0)

Ranked high by Step 5 of EASC for Chinook
restoration and degradation potential and is
downstream of 1 core Chinook spawning area.
Downstream of Griffin and Patterson Creeks
Coho spawning areas.

Chinook Juvenile
Rearing, Migration
and Minor Spawning
Reaches (EDT reach
2B)

1 (ranking was
combined with
EDT reach 3,
which is why it
is so high)

9. Snoqualmie River
RM 10.3-17
(Tuck Creek to Ames Lake
Creek confluences including
Ames Lake Creek RM 0.0-2.0
and Tuck Creek RM 0.0-1.5)

Ranked high by EDT for Chinook potential
and downstream of all core spawning areas.
Not immediately downstream of major Coho
spawning tributaries.

11. Tolt River RM 4.8 – SF &
NF Tolt RM 2.0, Raging River
RM 4.5-9.0, Patterson Creek’s
Canyon Creek RM 0.0-1.0

Minor tributary Chinook spawning and rearing
occurs in theses reaches. No migration
occurring.

12. Griffin Creek (highest
priority)
Harris Creek
Patterson Creek
Cherry Creek
Stossel Creek

All ranked high for Coho abundance (WDFW
surveys) and EASC ranking (“A” or “B”). Griffin
Creek has the highest Coho abundance.

Minor Tributary Chinook
Spawning Reaches

Major Coho Spawning
Reaches

14 SF Tolt
15 NF Tolt

NA
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Although many headwaters areas do not have direct salmon habitat,
headwaters projects are important for protecting and restoring watershed
processes that support habitat downstream. In some cases, protecting and
restoring watershed processes may be the first priority if the areas are
creating problems downstream.

Opportunity Highlights
In the Snoqualmie River, it is
necessary to encourage a range
of projects on both public land
and private lands.

Agriculture is a major land
use along the mainstem of the
Snoqualmie River. Finding
a balance between farming
interests and salmon recovery
will require innovative
solutions in an area that is
valued for both.

In addition to the opportunities discussed below, managing forest cover
and impervious area in rural residential areas will play an important role in
restoring salmon habitat and lessening flood events.
Snoqualmie mainstems public lands. Local governments are
encouraged to use publicly-owned lands for restoration projects with
a strategy of improving riparian and edge conditions and creating or
improving off-channel habitat. Innovative pilot restoration projects should
be constructed on public lands first to reduce risk of loss of private property
and to serve as demonstration projects. Local governments that own riparian
land should commit to managing these lands to preserve and restore their
ecological functions and values.
•

As an example of restoration on publicly-owned lands, King County
is actively restoring ecological lands and park lands (such as ToltMacDonald Park, Chinook Bend, and Griffin Creek Mouth) through
levee setbacks, adding large woody debris, controlling non-native
vegetation, and planting riparian areas. King County should continue to
manage lands for their ecological functions and values.

•

The cities of Duvall and Carnation have jurisdiction over significant
shoreline resources along the Snoqualmie mainstem. Working with these
cities to preserve and restore habitat in the urban growth area will be
an important part of any conservation plan. For example, both cities
are actively preserving and restoring publicly-owned riparian property.
The cities should commit to continuing to put riparian land under public
ownership, as funding becomes available. The cities should also commit
to managing these lands for their ecological functions and values, and
to include the same activities King County is encouraged to conduct on
its lands. This includes levee setbacks, reconnecting off-channel habitat,
enhancing edge condition, removing invasive vegetation, planting
riparian areas, and using the Carnation Wastewater Treatment Plant
discharge for habitat restoration purposes.

•

Washington State Department of Fish and Wildlife has jurisdiction
over significant shoreline and potential off-channel habitat areas in the
watershed. The agency should commit to continuing to actively pursue
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options and partnerships to restore or enhance natural ecological
functions and values on the Snoqualmie Wildlife Area, specifically the
Cherry Valley Unit and the Stillwater Unit.
•

There are four golf courses in the Mid- and Upper-Mainstem Snoqualmie
sub-basins (with additional golf courses located above Snoqualmie
Falls). While ideas are conceptual, golf courses should be encouraged
to incorporate habitat features into their designs, operations, and
maintenance. Riparian restoration, off-channel reconnections, enhanced
edge conditions, and enhanced water quality could all result from capital
and non-capital projects and programs at golf courses.

Snoqualmie mainstem private land. While publicly-owned lands
provide significant opportunity for restoration, in the Snoqualmie River
mainstem sub-basins, the majority of the shoreline is owned privately and
used for agricultural land uses. To help identify possible projects, Forum staff
met with mainstem agriculture landowners, as well as agency and non-profit
staff who work with farmers. This collaborative process identified both a
large number of project ideas and information on landowner willingness
to do projects. Though projects on privately-owned land may be smaller
than public efforts, there are a substantial number of riparian planting,
off-channel habitat reconnection, and edge habitat complexity project
possibilities.
•

Demonstration restoration projects on agriculture lands are important
for showcasing restoration efforts on private lands. Examples include
Conservation Reserve and Enhancement Program riparian planting
projects and off-channel enhancement projects like Stewardship
Partners’ Oxbow Farm project.

•

Floodplain restoration in the area of King County’s Chinook Bend
Natural Area will be an important pilot project for Snoqualmie River
restoration.

Tolt River - Lower. King County and the City of Seattle’s Tolt River
Floodplain Reconnection project will test the benefits of levee setback
projects. This project is proposed on public lands and would generally be
difficult to implement on private lands.
Raging River. Working with landowners near the mouth of the Raging
River will help protect critical spawning and rearing habitat. King County’s
Raging River Preston Reach Levee Removal project will provide increased
connectivity for rearing salmon in the area.
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11.7 Mainstem - Secondary Restoration

Sub-basins in the mainstem - secondary restoration strategy group contain
small rivers with floodplains that flow into the mainstem - primary restoration
strategy group. These sub-basins currently support lower levels of Chinook
salmon spawning or spawning potential than the mainstem - primary restoration
strategy group. They contain off-channel Chinook salmon spawning and
rearing areas, as well as spawning and rearing habitat for other salmon and
presumed foraging habitat for bull trout (Pentec Environmental and NW
GIS, 1999; Snohomish Basin Salmon Recovery Forum, 2001; Haring, 2002).

Arlington

Mainstem

Secondary Restoration
Granite Falls

!
Marysville

! Lake Stevens
!

Mukilteo

Everett

Lower
Pilchuck
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Snohomish
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May
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Mountlake
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Fork Skykomish
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Lower South Fork Skykomish

Bothell

!

Duvall

! Skykomish
South Fork Tolt River BD
! Carnation

Lower Coal Creek
! Snoqualmie
! North Bend

(The Sub-Basin Strategy Group Snapshot is on the next page.)
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Some habitat and watershed processes are moderately degraded. Habitat
problems include loss of floodplain connectivity due to dikes, bank
hardening, roads, railroads, and bridges; excessive erosion of streambanks;
loss of riparian vegetation; and decreased fish passage due to human-made
barriers such as culverts (primarily affecting coho). Some waterbodies
also lack large woody debris and have degraded water quality due to high
temperature, nutrient levels, and fecal coliform counts (Snohomish Basin
Salmonid Recovery Technical Committee, 2002; Haring, 2002).

How can this sub-basin strategy group best contribute to
recovery?
Restoring riparian forests and floodplain connectivity, correcting fish passage barriers, and reducing negative impacts of urbanization and forest clearing will provide significant benefits in terms of Chinook salmon viability,
particularly for spatial structure and diversity. Low flows are also thought
to limit production in the Lower - Pilchuck sub-basin, and may also be a
problem in other small rivers. Though recovery actions in this strategy group
will not likely achieve as great an improvement in Chinook abundance and
productivity as actions in the mainstem - primary restoration group, inactivity in
the mainstem - secondary restoration areas probably will not allow the Snohomish River basin to reach recovery planning targets set by the co-managers.

Sub-Basin Strategy Group Snapshot
Basin Location: Mainstem
Sub-Basins Included: May Creek/Lower
Wallace, Skykomish River - Lower North Fork,
Skykomish River - Lower South Fork, Woods
Creek - Lower, Tolt River - South Fork Below
Dam, Pilchuck River - Lower; Coal Creek Lower
Chinook and Bull Trout Use (current or
potential): Moderate
Coho Use:
High: Skykomish River - Lower North Fork

Moderate: Skykomish River - Lower South Fork
Known presence: May Creek/Lower Wallace,
Woods Creek - Lower, Tolt River - South Fork
Below Dam, Pilchuck River - Lower;
Coal Creek - Lower
Condition of Watershed Processes:
Moderately degraded
Recovery Need: Moderate improvement
Recovery Focus: Habitat/process restoration
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What ecological actions in these sub-basins would contribute to
recovery?
Habitat Condition
Highlights
• 69% of mainstem channel
edges along riparian forest
conditions are intact.
• 85% (588 acres) of offchannel sloughs and ponds
are disconnected.
• 82% of mainstem banks are
in natural condition.

The highest-priority ecological recovery needs for the mainstem - secondary
restoration strategy group include:
•

Preservation to support hydrologic and sediment processes This is a first-tier priority action because it protects the underlying watershed conditions that create and maintain high-quality habitat over the
long term. Specifically, acquisitions, regulations, and incentives could be
used to protect wetlands, retain forest cover, and prevent urban sprawl.

•

Restoring hydrologic and sediment processes (for peak flow
and base flow) - This is a first-tier priority action because hydrologic
and sediment processes create and sustain high quality habitat over the
long term, and they have been substantially altered. Actions that improve
hydrologic and sediment processes include increasing wetland functions
and values, reconnecting floodplains, reducing impervious surfaces, and
reforestation.

• 53% mature forest cover.
• 2.6% impervious surface.
• Channels have low levels
of large woody debris and
debris jams.
• Water quality is degraded
due to high temperature,
nutrient levels, and fecal
coliform counts in some
areas.

Many core Chinook spawning
reaches occur directly
downstream of the sub-basins in
this strategy group, so recovery
actions will provide direct and
downstream benefits for all
salmon species.

Second-tier priority actions for the mainstem - secondary restoration strategy
group include:
•

Preservation along focus reaches - This is important because
these actions “hold the line” on further degradation and create new
opportunities for restoration. Specifically, acquisitions, regulations, and
incentives could be used to prevent further floodplain development or
fill, to maintain opportunities for rivers to migrate within their channel
migration zones, and to protect intact riparian forest and off-channel
habitats where they are not currently protected.

•

Removing human-made instream barriers along or adjacent to
priority reaches - Generally, this is a second-tier priority in a basinwide context, but potentially a first-tier priority for coho. Many humanmade features block access to rearing habitat for juvenile salmon, and
spawning habitat used by coho salmon and trout. Structures that block
habitat include culverts, dams, and weirs.

•

Restoring shoreline conditions - Juvenile salmon, and Chinook in
particular, rear in the margins of large tributaries, and the quantity and
quality of this habitat has been severely diminished by the lack of large
woody debris and extensive bank armoring. Example projects include
removal of riprap and incorporation of large woody debris into armored
banks.
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•

Enhancing riparian areas - This is important because trees along the
channel margins contribute large woody debris and channel complexity,
provide shade, and buffer against impacts from adjacent land uses.
Riparian conditions are moderately degraded in this strategy group.

Third-tier priority actions for the mainstem - secondary restoration strategy
group include:
•

Addressing water quality impacts - Several water quality problems
have been identified and are listed on the 303(d) list. The extent to
which these limit salmon survival in this sub-basin strategy group is
unknown. Actions that would reduce water quality problems include
preventing illicit discharges, implementing agricultural best management
practices, establishing farm plans, and conducting public outreach to
streamside landowners.

•

Enhancing instream structural composition - This is an
important short-term measure to increase complexity, but not a longterm solution in and of itself because it does not change the underlying
watershed processes. Instream enhancement (i.e., installation of
engineered logjams, etc.) should be focused in areas with both a lack of
large woody debris and degraded riparian forest conditions.

Replacing culverts on small streams would also benefit habitat in the
mainstem - secondary restoration strategy group. Blocking culverts could be
prioritized based on available habitat upstream and replaced on coho streams.
Index reaches in the following sub-basins have high and moderate coho use:
Skykomish River - Lower North Fork, Skykomish River - Lower South Fork,
and Snoqualmie River - Mouth. Other streams may also have high potential
for coho that have not been documented.

What are the major land uses in this strategy group?
Forestry is a dominant land use in many sub-basins in this strategy group;
approximately 74% of the land area is zoned for forestry. The lower forks of
the Skykomish, Lower Wallace/May Creek, and South Fork of the Tolt are
all heavily forested sub-basins.
Currently, rural residential development makes up approximately 18% of
this sub-basin strategy group. Agricultural land use accounts for about 2%
of land use in this strategy group and is concentrated in the floodplains
near river junctions. Urban areas make up about 5% of the strategy group,
including all or portions of the cities of Snohomish, Lake Stevens, Monroe,
Sultan, Gold Bar, and Index.
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Sub-Basin Specifics
Land use characteristics for individual sub-basins in the mainstem - secondary
restoration strategy group are detailed below:

Sub-basins within this strategy
group, particularly in the
lower Snohomish River basin,
face substantial development
pressure. Conversion of forest
land to residential development
is a potentially significant
threat.

•

The Lower Pilchuck River sub-basin begins at the confluence of the
Pilchuck River and Dubuque Creek and drains into the Snohomish River
at the City of Snohomish. This sub-basin has been rapidly developing
because of its close proximity to the cities of Snohomish and Lake
Stevens. Most of the area is in private ownership and designated rural
residential. U.S. Highway 2 runs through the lower portion and crosses
over the river and some of its tributaries. The Centennial Trail runs
along the old railroad grade.

•

Lower Woods Creek begins at the confluence of the West Fork of
Woods Creek and Woods Creek and drains into the Skykomish River
at Buck Island Park in Monroe. This sub-basin has also been rapidly
developing because of its close proximity to the City of Monroe. Most of
the area is in private ownership. The river runs between Woods Creek
Road and Old Owen Road with U.S. Highway 2 crossing over it near
Buck Island.

•

May Creek begins in the Mount Baker-Snoqualmie National Forest, and
runs through private property and the City of Gold Bar before joining
the Lower Wallace River just above the State’s fish hatchery. The Lower
Wallace River then flows toward the Skykomish River just southeast
of the City of Sultan. The Lower Wallace River is mostly in private
ownership. The State owns Wallace Falls State Park, and the City of
Sultan and Startup also own some land. The Burlington Northern/Santa
Fe Railroad runs along a portion of the Lower Wallace River between
Sultan and Startup.

•

The Lower North Fork Skykomish River converges with the South Fork
Skykomish River to form the mainstem near the Town of Index. Both
branches are large, dynamic tributaries that drain a thickly forested
watershed with large tracts of federal wilderness and other forest lands.
There is some private ownership in and around the Town of Index.
Several-hundred vacation cabins are located along the lower reaches of
these rivers. Sunset Falls, the historic natural terminus of anadromous
fish use, is in the Lower South Fork Skykomish River sub-basin. Since
1958, the Washington State Department of Fish and Wildlife has
overseen a trap-and-haul operation to move fish above the falls.

•

The South Fork Tolt River - Below Dam sub-basin extends from the City
of Seattle’s South Fork Tolt Reservoir downstream to the confluence
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with the North Fork. Nearly all of the sub-basin is privately-owned
forest land.

What habitat threats face this strategy group?
While forest cover has increased over the past decade and is at healthy levels
in the Lower South Fork Skykomish and Lower North Fork Skykomish
rivers, other sub-basins within the group have experienced a significant
decline coupled with an increase in impervious surface. The cities of Lake
Stevens, Monroe, Sultan, and Gold Bar are fast-growing population centers.
Loss of forest cover and high levels of impervious surface increase peak-flow
runoff and decrease water levels during the summer low-flow period. This
could be a significant issue for the Pilchuck River and other small rivers and
streams that already have problems related to severe low flows. Expanding
water withdrawals could exacerbate this problem further in the future.
Other habitat conditions under threat include riparian forests, in-channel
structures, and water quality. Home building and small hobby farms in
close proximity to the stream network result in increased clearing and bank
armoring pressures, and introduce new sources of pollution. The urban
centers in May Creek, Lower Woods Creek, and the Lower Pilchuck River
are expected to expand along with an increase in hobby farms.

What is the general approach to salmon recovery in this
sub-basin strategy group?

While a greater emphasis will
be placed on the mainstem
- primary restoration group,
significant improvements
are needed in mainstem secondary restoration
sub-basins.

Planning for and
accommodating growth in a
salmon-friendly manner will
be critical if these sub-basins
are to support healthy salmon
populations in the future.

Recovery in this sub-basin strategy group will require actions to contain
growth and reverse the trend of decreasing forest cover to protect watershed
processes that maintain and support habitat. A multi-pronged approach
that strengthens enforcement of existing regulations, increases education
and incentive programs, implements regulatory changes where needed, and
acquires development rights in key areas to prevent forest conversion will be
the most effective.
In addition, restoration of instream and near-stream conditions, particularly
in the lower reaches of each sub-basin, are needed. This will require public
and private partnerships, including working with willing landowners. A
successful, long-term approach will provide mainstems more room to
migrate, overflow their banks, recruit large woody debris from healthy
riparian forests, and form pools. To increase near-term function and jumpstart the process, structural enhancements such as the construction of
logjams are recommended.
For programmatic actions, please see the basin-wide recommendations in
Sections 9.0 and 10.0. For capital projects, please see the project idea and
opportunity list in Appendix L.
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Sub-Basin Strategy Group Snapshot
Basin Location: Rural Streams
Sub-Basins Included: Woods Creek-West
Fork, Cherry Creek
Chinook and Bull Trout Use (current or
potential): Moderate
Coho Use:
High: Cherry Creek
Moderate: Woods Creek-West Fork
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Condition of Watershed Processes:
Moderately degraded
Recovery Need: Moderate improvement
Recovery Focus: Habitat/process restoration

11.8 Rural Streams - Primary Restoration

The West Fork of Woods Creek and Cherry Creek are large rural tributaries
to the Skykomish River and Snoqualmie River, respectively. These creeks
contain or have the potential to support moderate levels of Chinook
spawning and are also important for coho spawning and rearing. There is
presumed foraging and overwintering habitat for bull trout as well.
Habitat problems include decreased fish passage due to human-made barriers
such as culverts (dozens of known culverts currently block coho migration in
Woods Creek - West Fork) and pump stations; increased bank erosion and
deposition of fine sediments in spawning gravel (Woods Creek - West Fork
only); degraded water quality due to high temperature and fecal coliform
counts that violate State of Washington water quality standards; immature or
no riparian vegetation along agricultural lands; lack of large woody debris;
loss of wetlands; and loss of floodplain connectivity due to dikes (Cherry
Creek only) (Snohomish Basin Salmonid Recovery Technical Committee,
2002; Haring, 2002).

How can this sub-basin strategy group best contribute to
recovery?
Although not as critical as in the mainstem - primary restoration and estuary
strategy groups, restoring riparian forests, addressing sediment problems,
correcting fish passage barriers, restricting livestock access to streams,
reconnecting isolated habitats, and restoring habitat complexity within this
group will be important for Chinook population viability. Maintaining and
restoring habitat within these areas will be particularly important for spatial
structure and diversity. Actions in this sub-basin strategy group provide
direct and downstream benefits to all salmonid species.

Habitat Condition
Highlights
• 62% riparian forest
conditions are intact along
mainstem channel edge.
• Restricted or blocked access
to over 14 miles of habitat
in small tributary streams.
Further restricted or blocked
access to 1.6 miles of stream
within 0.5-miles of focus
reaches for Chinook. The
known culvert blockages are
primarily in Cherry Creek.
• 129 acres of disconnected
off-channel habitat.
• 45% mature forest cover.
• Approximately 1%
impervious surfaces.
• Channels contain low levels
of large woody debris loading
and recruitment potential.

What ecological actions in these sub-basins would contribute to
recovery?
The highest-priority ecological recovery needs in the rural streams - primary
restoration strategy group include:
•

Preservation to support hydrologic and sediment processes
- Large-scale actions to retain wetlands, floodplains, and forest cover.

•

Restoring hydrologic and sediment processes (for peak flow
and base flow) - Restore wetland functions and values, reforest, and
remove impervious surfaces.

Of the lowland tributaries,
these sub-basins have the
highest potential to support
Chinook salmon and are
important for coho spawning
and rearing.

Second-tier priority actions in the rural streams - primary restoration strategy
group include:
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•

Preservation along focus reaches - Protect intact riparian forest,
floodplains, and inner gorges, and maintain opportunities for rivers to
migrate within their channel migration zones.

•

Removing human-made instream barriers along or adjacent to
priority reaches - Fix blocking culverts to provide salmonid access.

•

Restoring shoreline conditions - Remove riprap and incorporate
large woody debris into armored banks.

•

Riparian enhancement.

Third-tier priority actions in the rural streams - primary restoration strategy
group include:
•

Addressing water quality impacts - Prevent illicit discharges and
implement agricultural best management practices and farm plans.

•

Enhancing instream structural composition - Install engineered
large woody debris.

Replacing culverts on small streams would also benefit habitat in this subbasin strategy group. Blocking culverts on coho streams could be prioritized
and replaced based on available habitat upstream.

What are the major land uses in this strategy group?
Predominant land uses in the rural streams - primary restoration sub-basin
strategy group include agricultural, forestry, and rural residential. Table
11.8.1 provides detailed information about land uses in this strategy group.
This information was calculated using GIS and zoning according to the most
current comprehensive plans.
More than 67% of the land in this sub-basin strategy grouping is zoned
for residential development. The Woods Creek - West Fork sub-basin
is primarily zoned for rural residential uses, with small portions zoned
for urban, agricultural, and forestry uses. The Cherry Creek sub-basin
is approximately 48% rural residential. Most land in the Cherry Creek
sub-basin is in unincorporated King County, though the City of Duvall
is also in this sub-basin. Land use in the lower portion of the sub-basin is
predominantly agriculture, transitioning to rural residential and forestry
uses in the upper portion of the sub-basin.
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Table 11.8.1
Land Uses in the Rural Streams - Primary Restoration Sub-Basin
Strategy Group
Approximate
Acreage

Percentage of
Grouping

Agriculture

952

2%

Industrial/Commercial/Mining

74

0.2%

Forestry

10,809

28%

Residential (10 acres or less)

17,449

45%

Residential (More than 10 acres)

8,887

23%

805

2%

38,976

100%

Zoning

Urban
Total Acreage

What habitat threats face this strategy group?
Residential development pressures threaten both forestry and agriculture.
For the Woods Creek - West Fork sub-basin, continued development and
road expansion to accommodate commuters between rural and urban areas
all threaten to reduce the amount of available salmon habitat. In addition,
the loss of forest cover and wetlands, as well as the increase in impervious
surface associated with development, could increase surface water flows to
local streams and change the overall flow regime.
The Cherry Creek sub-basin currently has a low level of urbanization,
though additional development is anticipated within the urban growth area
around the City of Duvall. Developing rural land in the sub-basin is the
primary concern as Duvall grows and more people choose to live there and
commute to Redmond, Woodinville, and other cities further west.

What is the general approach to salmon recovery in this
sub-basin strategy group?
Programmatic tools, incentives, and education will be important in these
sub-basins. The most important recovery action in the Woods Creek - West
Fork sub-basin will be improving fish passage at locations that are currently
blocked to maximize access to existing habitat. Increasing forest cover,
especially in riparian areas, will contribute to improved salmonid habitat.
In addition, managing for species in the basin and maintaining or improving
water quality will translate into downstream benefits for Chinook.
For Cherry Creek, habitat restoration for Chinook recovery will be most
beneficial in the lower part of the sub-basin between the confluence of
Cherry Creek and the Snoqualmie River and up to the extent of the 100year floodplain. Actions above this area will have additional benefit to coho.
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Drainage District 7 has actively worked to address fish passage issues at
its pump station. The non-profit organization Washington Trout has also
advocated for restoration projects in this sub-basin. Continued coordination
with these groups will be important. The City of Duvall sits south of the
confluence of Cherry Creek and the Snoqualmie River and will play an
important role in salmon recovery in this area.
For details, see the basin-wide recommendations in Sections 9.0 and 10.0
and the project idea and opportunity list in Appendix L.

11.9 Rural Streams - Secondary Restoration

Habitat Condition
Highlights
• 60% riparian forest
conditions are intact along
mainstem channel edge.
• 533 acres of off-channel
habitat are disconnected.
• 36% mature forest cover.
• 3.3% impervious surfaces.
• Low levels of large woody
debris loading and
recruitment potential.
• Significant erosion and
deposition of fine sediments
in spawning gravel.
• Dozens of culverts block coho
habitat, and dozens more
have yet to be assessed for
fish passage.
• Numerous 303(d) listings for
degraded water quality.

Chinook salmon use smaller rural tributaries to mainstem rivers at low
levels, and the sub-basins are important for coho salmon spawning and
rearing. Bull trout are also presumed to forage in many of the sub-basins.
Other habitat problems in this group include decreased fish passage due to
human-made barriers such as culverts, dams, and pump stations; increased
bank erosion and deposition of fine sediments in spawning gravel; degraded
water quality due to high temperature, low dissolved oxygen, high nutrient
levels, and high copper and lead levels (Patterson Creek only); high fecal
coliform counts that violate Washington State water quality standards;
loss of riparian vegetation; lack of large woody debris; loss of floodplain
wetlands; and loss of floodplain connectivity/function due to levees, bank
armoring, channelization/ditching, and road encroachment (Snohomish
Basin Salmonid Recovery Technical Committee, 2002; Haring 2002;
Solomon and Boles, 2002).

How can this sub-basin strategy group best contribute to
recovery?
Protecting and restoring watershed processes through forest retention and
limiting impervious surface is important for multi-species protection and
creating and maintaining suitable conditions downstream for Chinook
spawning and rearing. Addressing fish passage barriers in this sub-basin
strategy group - specifically at the mouths of French Creek, Tulalip Creek,
and Battle Creek - would provide substantial benefits for wild salmon.

What ecological actions in these sub-basins would contribute to
recovery?
The highest-priority ecological recovery needs for the rural streams - secondary
restoration strategy group include:
•

Preservation to support hydrologic and sediment processesLarge-scale actions to retain wetlands, floodplains, and forest cover.
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Sub-Basin Strategy Group Snapshot
Basin Location: Rural Streams
Sub-Basins Included: Bear Creek, Woods
Creek, Ames Creek, Harris Creek, Patterson
Creek, Dubuque Creek, Little Pilchuck Creek,
French Creek, Tulalip/Battle Creeks
Chinook and Bull Trout Use (current or
potential): Low
Coho Use:
Moderate: Woods Creek, Harris Creek, Patterson
Creek, Dubuque Creek

Known presence: Bear Creek, Ames Creek,
Little Pilchuck Creek, French Creek
None: Tulalip/Battle Creeks
Condition of Watershed Processes:
Moderately degraded
Recovery Need: Minor improvement
Recovery Focus: Process restoration
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•

Restoring hydrologic and sediment processes (for peak flow
and base flow) - Restore wetland functions and values, support
reforestation, and remove impervious surface.

No second-tier priority actions are identified in this strategy group, but
third-tier priority actions include:
•

Preservation (along focus reaches) - Protect intact riparian forest,
floodplains, and inner gorges, and maintain opportunities for rivers to
migrate within their channel migration zones.

•

Removing human-made instream barriers along or adjacent to
priority reaches - Fix blocking culverts.

•

Restoring shoreline conditions - Remove riprap and incorporate
large woody debris into armored banks.

•

Riparian enhancement.

•

Addressing water quality impacts - Prevent illicit discharges,
implement agricultural best management practices and farm plans.

A fourth-tier priority action identified is enhancing instream structural
composition by installing large woody debris and engineered logjams.
Replacing culverts on small streams would also benefit habitat in this subbasin strategy group. Blocking culverts on coho streams could be prioritized
and replaced based on available habitat upstream. Woods Creek, Harris
Creek, Patterson Creek, and Dubuque Creek sub-basins contain index
reaches with high or moderate coho use. Other creeks such as French Creek,
and Tulalip and Battle Creeks have high potential if barriers at their mouths
are addressed.

What are the major land uses in this strategy group?
The rural streams - secondary restoration sub-basin strategy grouping is primarily
residential lands (over 70%) with some forestry, agriculture, and tribal
land. Table 11.9.1 provides more detailed information about land uses in
this strategy group. This information was calculated using GIS and zoning
according to the most current comprehensive plans.
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Table 11.9.1
Land Uses in the Rural Streams - Secondary Restoration
Sub-Basin Strategy Group
Zoning
Agriculture
Industrial/Commercial/Mining
Forestry
Residential (10 acres or less)
Residential (More than 10 acres)
Tulalip Tribes
Total Acreage

Approximate Acreage
7,506
92
11,200
58,004
6,381
8,102
91,285

Percentage of Grouping
8%
0.1%
12%
64%
7%
9%
100%

This sub-basin strategy group
is rapidly developing, with
increasing conversion of
forested land to agricultural,
rural residential, and suburban
residential land uses.

What habitat threats face this strategy group?
Snohomish County Sub-Basins
Urban development and road expansion to accommodate commuters
between rural and urban areas threaten to reduce the amount of habitat
available to support viable salmon populations. In addition, the loss of forest
cover and wetlands, as well as the increase in impervious surface associated
with development, could increase surface water flows to local streams and
change the overall flow regime. Farming practices contribute to water
quality problems.
The pump station at French Creek has an adult fish ladder and a juvenile
fish pump that allow partial fish passage between approximately 28 miles
of habitat and the Snohomish River. In summer, there have been instances
of low dissolved oxygen in French Creek, which could be improved with
changes at the pump station to allow tides to affect the water level of French
Creek, just as tides affect the Snohomish River at that location. In addition,
hatchery rearing ponds at the mouths of Tulalip/Battle Creeks have cut off
wild fish passage.

King County Sub-Basins
King County sub-basins in this strategy group experience several similar
threats to habitat, including many blocking culverts, stream channelization
through agricultural and residential areas that restrict floodplain function,
and potential hydrological impacts associated with increased groundwater
drawdown and stormwater runoff. Increasing impervious surface
cover, growing stormwater runoff volumes, and unrestricted livestock
in agricultural areas also threaten water quality. Specific challenges in
individual sub-basins include:
•

Ames Creek. A lack of large woody debris and invasive vegetation
have contributed to poor riparian conditions in some areas. In addition,
substantial populations of invasive predatory fish species in Sikes Lake
may limit juvenile salmon survival in the vicinity.
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•

Harris Creek. Floodplain function in this sub-basin is at increased risk
due to development impacts associated with non-commercial farms.

•

Patterson Creek. Inventoried wetlands in this low-gradient, wetlanddominated system account for 634 acres in the watershed (5% of the
total watershed area). Much of the creek is overrun with invasive species,
and large woody debris is sparse in many areas. Rapid development on
the upland plateau has created severe erosion problems in tributaries to
Patterson Creek. In addition, a variety of non-point pollution problems
associated with agricultural and residential land uses impact water
quality, with metals, nutrients, fecal coliform bacteria, and turbidity as
the most significant concerns.

What is the general approach to salmon recovery in this
sub-basin strategy group?
In these sub-basins, it is important to work with willing landowners on
improving fish passage and increasing forest cover, especially in riparian
areas. Programs, incentives, and educational tools are important. The basinwide tools in Section 10.0 and project idea and opportunity lists in Appendix
L provide further details.

Important Actions Beyond the 10-Year Recommendations
The French Creek pump station restricts fish passage to about 28 miles of
habitat. Restoring French Creek as a wetland and improving fish passage past
the pump station would be one of the most beneficial and most expensive
projects in the Snohomish River basin. Members of the Coordinated Diking
Council have major concerns about restoration projects in this area and
do not currently support moving these forward. Extensive work with the
farming community would be needed to build support for any future action.

11.10 Urban Streams - Restoration

These lowland sub-basins flank the Snohomish River Estuary and adjacent
nearshore areas and have the highest levels of current land development
and future development pressure in the basin. Coho and chum salmon and
cutthroat and rainbow trout use these waterbodies for spawning and rearing
(Pentec Environmental and NW GIS, 1999). There is little to no Chinook
spawning in these creeks and drainages, but the lower reaches provide, or
potentially provide, rearing habitat for Chinook and other salmon spawning
throughout the basin. Bull trout may also use the sub-basins as foraging
habitat, although such use has not been documented.
Overall riparian forest conditions are substantially degraded, but pockets
of maturing second-growth riparian forest can be found in deep ravines.
Benthic sampling in most urban growth areas in this sub-basin strategy
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Sub-Basin Strategy Group Snapshot
Basin Location: Tributaries surrounding the
estuary

Everett Coastal Drainages (some), Fobes Hill,
Allen Creek, Sunnyside Drainages

Sub-Basins Included: Lake Stevens Drainages,
Everett Coastal Drainages, Fobes Hill, Quilceda
Creek, Allen Creek, Sunnyside Drainages

Condition of Watershed Processes:
Degraded

Chinook and Bull Trout Use (current or
potential): Low
Coho Use:
Moderate: Quilceda Creek
Known presence: Lake Stevens Drainages,

Recovery Need: Maintain current habitat level
and functions
Recovery Focus: Habitat restoration and reconnection to maintain current habitat conditions
and functions, while accommodating additional
urban growth within urban growth areas.
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These sub-basins will take most
of the planned growth within
the Snohomish River basin
in accordance with the State
Growth Management Act.

Watershed processes have been
substantially altered within
this grouping.

Lake Stevens drainages and
Quilceda Creek still support
significant coho salmon runs.

Urban areas still need to
protect high-quality habitat
and reduce the impact of
development.

group, including sites within the Sunnyside and Allen Creek sub-basins,
rated ‘poor’ on a benthic index of biotic integrity ranging from very poor
to excellent. Quilceda Creek scored on the low end of the ‘good’ range
(Snohomish County Drainage Needs Report, 2002).
The Allen Creek sub-basin has approximately 16 miles of fish-bearing
streams and 15 miles of non-fish-bearing streams. Coho and chum salmon
and cutthroat trout are the predominant salmon species that spawn in Allen
Creek and its tributaries. Spawner data indicate that salmon productivity in
Allen Creek declined substantially between 1987 and 1993 (Snohomish County
Drainage Needs Report, 2002). This sub-basin has been identified as having low
dissolved oxygen, a high level of fecal coliform, lack of riparian habitat along
the stream system, and local erosion problems.
The Quilceda Creek sub-basin has seven fish-bearing streams that total
approximately 31 miles, and nearly 27 miles of non-fish-bearing streams.
Coho and chum salmon, cutthroat trout, and rainbow trout are the
predominant salmon species that use the Quilceda Creek sub-basin. Healthy
forested and emergent wetlands remain near the mouth of Quilceda and
Sturgeon creeks. They provide critical rearing habitat for Chinook and bull
trout, and also contain several tribal archeological sites and rare plants. Prior
to settlement, extensive wetlands covered the valley floor in the vicinity of
Marysville. Habitat problems identified include numerous blocking culverts,
high levels of fine sediment, high levels of impervious surface, low dissolved
oxygen levels, and loss of riparian forests and wetlands.
The Everett Coastal drainages sub-basin contains nine, small, second-order
coastal streams. They have some use by coho salmon and cutthroat trout,
and potentially chum salmon, but it is unlikely that they ever supported
Chinook salmon given their small size. Headwater areas are heavily
developed, but steep-walled ravines typical of these drainages have protected
riparian zones. The Burlington Northern/Santa Fe Railroad line impacts
creek deltas and restricts access in some locations.

How can this sub-basin strategy group best contribute to
recovery?
Keeping new development in existing urban areas helps aid salmon recovery
efforts by focusing growth in areas with existing infrastructure.
Managing these sub-basins to prevent downstream impacts will be adequate
if substantial restoration efforts are undertaken in other areas. Additional
preservation and restoration actions will be required if these sub-basins are
to continue to support coho and other salmon.
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Particular care should be taken to protect existing habitat quality from
further degradation (i.e., water quality, temperature, sediment transport)
and to preserve habitat diversity where creeks enter the estuary and
nearshore environment. Maintaining and restoring riparian forests and
fixing culverts within this group may allow these sub-basins to continue to
support small populations of resident trout, coho, and occasionally Chinook
salmon. Quilceda Creek and Lake Stevens drainages, exceptions within this
group due to abundant wetlands, still support significant coho production.
With additional protective measures to retain remaining wetlands, riparian
forests, and forest cover, these two sub-basins can support healthy coho runs
in perpetuity.

What ecological actions in these sub-basins would contribute to
recovery?
In the urban streams - restoration sub-basin group, no first- or second-tier
priority actions in the context of a basin-wide strategy were identified. The
following third-tier actions identified in the sub-basin include:
•

•

Preservation (along focus reaches) - Preserve to protect the last
and best habitat remaining along the most critical reaches in the basin;
protect intact riparian forest, wetlands, floodplains, and inner gorges;
and maintain opportunities for streams to migrate within their channel
migration zones.
Remove human-made instream barriers along or adjacent
to priority reaches - Prioritize and fix blocking culverts and tidegates. Quilceda Creek and Lake Stevens sub-basins are the biggest coho
producers within this sub-basin strategy group.

•

Restore shoreline conditions - Remove riprap and incorporate large
woody debris into banks that must be armored to protect property.

•

Riparian enhancement to increase shade, large woody debris
recruitment, and to buffer streams against water quality and
urban impacts.

•

Address water quality impacts - Prevent illicit discharges, bio-filter
surface water runoff from impervious surfaces, and educate homeowners
regarding the importance of protecting streams from excess fertilizer
and pesticide use.

Fourth-tier priority activities in the urban streams - restoration strategy group
include:

Habitat Condition
Highlights
• Average of 14% intact forest
cover, ranging from 8-23% per
sub-basin.
• Riparian forest conditions
are substantially degraded
throughout the stream networks
with the exception of small
pockets located mostly in deep
ravines.
• Increased bank erosion and
deposition/embeddedness of fine
sediments in spawning gravel.
• Access to 38 miles of habitat in
small tributary streams is restricted or blocked, particularly
within Quilceda Creek.
• Access is restricted to an
additional 2.6 miles of habitat
within 0.5-miles of Chinook
focus reaches in Quilceda Creek.
• Most channels contain low levels
of large woody debris loading
and recruitment potential.
• 22% average impervious
surfaces with a range of
13-49% per sub-basin.
• Loss of floodplain connectivity
due to dikes, bank armoring,
and stream channelization/
ditching, especially Sunnyside,
Quilceda/Allen, Fobes Hill
(Snohomish Basin Salmonid
Recovery Technical Committee,
2002; Haring, 2002).
• Washington State Department
of Ecology’s 303(d) list identifies multiple water quality problems, including high temperature, low dissolved oxygen, high
nutrient levels, and high fecal
coliform counts.
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•

Instream structural enhancement - Instream structural
enhancement is a lower priority because channels are still adjusting to
rapid urbanization and results are difficult to predict.

In addition to the actions described above, implementing effective
stormwater controls and other best management practices will be critical
as development continues in these sub-basins. Additional actions that could
occur in this group include protecting wetland areas.

What are the major land uses in this strategy group?
More than 95% of the acreage in this grouping is in urban and residential
development (see Table 11.10.1). This information was calculated using GIS
and zoning according to the most current comprehensive plans.
Table 11.10.1
Land Uses in the Urban Streams - Restoration Sub-Basin Strategy
Group
Land Use

Approximate Acreage

Percentage of Grouping

Agriculture

1,813

5%

Residential (10 acres or less)

9,874

26%

10

0.02%

Urban

26,132

69%

Total Acreage

37,828

100%

The Tulalip Tribes

Major landowners in this strategy group include Snohomish County, the
cities of Everett, Marysville, Lake Stevens, and Mukilteo, Burlington
Northern/Santa Fe Railroad, and private residential owners.

What habitat threats face this strategy group?
Decreasing forest cover, riparian forest cover, and wetlands, coupled with
high and increasing levels of impervious surface, are the primary threats
to conserving salmon populations in this sub-basin strategy group. The
watershed conditions contribute to higher and more frequent peak flows,
reduced summer/fall flow levels, low habitat diversity, and degraded water
quality. In addition to impacting conditions within this group of sub-basins,
water quality problems are passed on to some of the most critical salmon
habitat in the basin - the lower Snohomish River, estuary, and nearshore.
A recent land cover study shows a 97% increase in total impervious area
from 1991 to 2001 in the Snohomish River basin area, with a majority of this
increase occurring within this sub-basin strategy group (Snohomish County,
2004). This trend is likely to continue.
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In the past 10 years, Quilceda Creek has seen the greatest increase in
impervious surface in this sub-basin strategy group. Historically this area had
extensive wetlands, but most were drained in the early 1900s for agricultural
purposes. Today, residential and commercial areas have replaced many of the
farms and the growth trend is continuing. The high rate of habitat change in
Quilceda is of particular concern because of the importance of this sub-basin
for coho salmon.

What is the general approach to recovery in this strategy
group?
Although these areas will and should continue to accommodate planned
growth, there are still important actions that can be taken to protect and
restore habitat. These include actions to protect wetlands, riparian areas,
and forest cover, and improve water quality in urban areas. Actions could
be accomplished through incentives, programs, education, or regulations
described in Section 9.0 and Section 10.0. Specific capital projects are
described on the project idea and opportunity list in Appendix L.

Converting forest lands to
residential development
significantly threatens habitat
quality in headwaters
sub-basins (particularly on or
near existing roads).

11.11 Headwaters Sub-Basin Strategy Group
Overview

There are five headwaters sub-basin strategy groups. While each group is
unique, many of the land uses, habitat threats, and recommended actions
apply to all five. This overview identifies commonalities shared by all
headwaters groups, while additional specific considerations and actions are
identified in the appropriate sub-basin strategy group sub-section.

What are the major land uses in these strategy groups?
The headwaters sub-basin strategy groups are 97% (814,000 acres) forestry
land uses. The major landowners include: U.S. Forest Service (62%),
Washington State Department of Natural Resources (7%), City of Seattle
(1%), and various private timber companies including Hancock Timber (30%).
Other major interests with jurisdiction over forest land use include King
and Snohomish counties and the cities of Snoqualmie and North Bend.
Approximately 60% of the headwaters sub-basins are located in King County
and 40% are located in Snohomish County.

What habitat threats face the headwaters strategy groups?
Some forested lands that are currently zoned for forestry land uses can
potentially be developed or segregated for development. For example,
King County zoning in Forest Production Districts allows one residence
for every 80-acre parcel. Though development on the 80 acres would be
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a small portion, residential infrastructure would need to be developed to
service the residence (e.g., roads and utilities), causing further degradation of
surrounding forest lands and increasing development pressure.
Forest lands that are currently zoned rural could also be subdivided and
developed for residential uses. For example, in King County alone there are
over 500 forested parcels in the rural area at risk of subdividing, totaling
over 20,000 acres. Possible expansions of State Routes 2 and 202 and
Interstate-90 are also threats to riparian areas. Possible expansion of North
Bend and Snoqualmie’s Urban Growth Area boundaries could also threaten
habitat. Water withdrawals and hydropower projects are also a threat to
streams within the headwaters sub-basins.
In 2004, King County acquired
the development rights to
approximately 90,000 acres
of working forestland from
Hancock Timber Resource
Group. This is a major
accomplishment for protection
of basin headwaters.The
land will remain in private
ownership as working forest
forever.

What is the general approach to salmon recovery in the
headwaters?
The focus of salmon recovery in headwaters sub-basins includes:
•

Retaining intact forest lands, including supporting protections of federal
forest lands and discouraging conversion to non-forestry uses.

•

Sharing and coordinating data, monitoring, and research efforts with
federal, state, and private forest managers to better inform adaptive
management of forest lands. This includes information from the Ecological
Analysis for Salmonid Conservation.

•

Encouraging road maintenance, decommissioning abandoned forest
roads not needed for fire protection, and improving fish passage.

•

Considering expansion of wilderness designation (such as portions of
the Pratt River sub-basin, or the Wild Sky Wilderness proposal which
includes portions of the Beckler, Rapid, Tye, and Upper Wallace subbasins).

•

Supporting forest stewardship activities and programs.

Other actions could include:
•

Maintaining viable forest lands through sustainable forestry.

•

Supporting innovative partnerships to address salmon recovery and
maintain forest viability. Partners include U.S. Forest Service, large
commercial forest owners, Washington Forest Protection Association,
Washington State Department of Natural Resources, and private
conservation groups.
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•

Considering State Outstanding Resources Waters designation for federal
and state lands.

•

Monitoring federal, state, and private protection and restoration efforts
to help gauge progress toward habitat goals.

•

Creating a list of parcels most at risk for development in the headwaters
sub-basins to focus protection efforts.

Appendix L provides a list of project ideas and opportunities for the
headwaters sub-basins. The following sections outline actions and approaches
for lands in the headwaters sub-basins.

Considerations for Federal Lands
On federal lands, the current rates of harvest and road building are not
extensive due to the Northwest Forest Plan and local support for managing
federal lands for recreation and wildlife uses. However, if federal policy
changes and the rate of timber harvest and road building increases above
current levels, there could be a significant habitat threat in headwaters subbasins.
The salmon recovery approach for federal lands should include the following
actions:
•

Support the continued protection of federal forest lands and high levels of
forest retention through:
° Working to influence national forest policy.
° Encouraging sustainable forestry production.

•

Implement Access and Travel Management Plans to identify the best
opportunities for habitat improvements related to culverts and roads on
federal land. This could also provide more information about potential
risks to headwaters areas.

•

Support (including funding) U.S. Forest Service efforts to remove
blocking culverts and decommission abandoned roads not needed for fire
protection. Funding sources could include the Salmon Recovery Funding
Board and County Title II funds.

Considerations for State Forest Lands
•

Encourage and support implementation of the Forests and Fish
Agreement.
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Considerations for Large Commercial Forest Lands
•

Support land use policies for a viable forestry industry to keep forest
lands in forestry production and to avoid fragmentation.

•

Encourage and support implementation of the Forests and Fish
Agreement.

•

Protect and restore habitat on private land through one or more of the
following tools:
° Encouraging forest stewardship plans.
° Encouraging enrollment in current use taxation programs (e.g., King
County’s Public Benefit Rating System).
° Transferring development rights.
° Purchasing development rights.
° Fee simple acquisition.
° Considering down-zoning or development prohibition on lands
zoned for forestry land uses to discourage development
(e.g., King County’s Forest Production District).

Considerations for Small Forestry Operations and Private Rural
Forest Lands
•

Work with landowners to protect and restore forest cover on private
property including:
° Providing education and technical assistance.
° Encouraging forest stewardship plans.
° Encouraging enrollment in current use taxation programs
(e.g., King County’s Public Benefit Rating System).
° Transferring development rights.
° Purchasing development rights.
° Fee simple acquisition.

•

Expand important landowner assistance programs such as the King
County Forestry Program, the Washington State Forest Stewardship
Program, the Washington State University Extension Forest
Stewardship Program, and programs by the King and Snohomish County
Conservation Districts.

Important Actions Beyond the 10-Year Recommendations
Depending on levels of forest degradation in the next 10 years, more focus
on forest cover and riparian cover protection may be needed. For example,
if removing culverts and decreasing road density does not occur, it is likely
that more effort will be needed for these projects. Continued support of
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sustainable and viable forestry in the basin will be important. Any major
shifts in forestry or land use policy in the next 10 years could trigger the
need for more protection in the headwaters sub-basins.

11.12 Headwaters - Primary Protection

This sub-basin strategy group contains the primary spawning and rearing
habitat for bull trout as well as critical habitat for Chinook salmon. The two
sub-basins included in this group are in the headwaters of the Skykomish
River and are almost entirely on federal lands.
Bull trout spawning occurs in the Foss River and North Fork Skykomish
River mainstems and in Goblin, Salmon, Troublesome, and West Cady
Creeks (Upper North Fork Skykomish sub-basin). Salmon access to the Foss
River is provided artificially: Washington State Department of Fish and
Wildlife runs a trap-and-haul operation at Sunset Falls, a natural barrier on
the South Fork Skykomish River. Watershed process conditions are intact.

How can this sub-basin strategy group best contribute to
recovery?
In this sub-basin group, preserving watershed process conditions is critical
for maintaining viable bull trout populations. Protecting watershed processes
will also support Chinook and coho spawning in the sub-basins and
downstream. While a few opportunities exist to improve conditions along
channel edges, the general strategy is to preserve well-functioning habitat.

What ecological actions in these sub-basins would contribute to
recovery?
The highest-priority ecological recovery needs for this sub-basin strategy
group include:
•

Preserving habitat along focus reaches - Protect intact riparian
forest, protect multi-threaded channels, and maintain opportunities for
rivers to migrate within their channel migration zones.

•

Preserving habitat to support hydrologic and sediment
processes - Support large-scale actions to retain floodplains, wetlands,
and forest cover.

•

Restoring shoreline conditions - Remove bank armor that is no
longer needed along decommissioned roads.

There is one second-priority recovery need in this strategy group:
•

Enhancing marine-derived nutrients - Salmon carcass placement
(in the North Fork Skykomish only).
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Sub-Basin Strategy Group Snapshot
Basin Location: Headwaters

Condition of Watershed Processes: Intact

Sub-Basins Included: Skykomish River - Upper
North Fork, Foss River

Recovery Need: Moderate improvement

Chinook and Bull Trout Use (current or
potential): High
Coho Use:
Known presence: Skykomish River - Upper
North Fork, Foss River
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Recovery Focus: Maintain preservation of
existing habitat and watershed process

What are the major land uses in this strategy group?
Sub-basins in this strategy group are nearly 100% forestry land uses
(see Table 11.12.1). The major landowners are the U.S. Forest Service
(97%), Washington State Department of Natural Resources, and private
landowners. Approximately 77% of the Foss River sub-basin is designated
as federal wilderness. This information was calculated using GIS and zoning
according to the most current comprehensive plans.

This sub-basin strategy group
contains nearly all of the bull
trout spawning areas in the
Snohomish River basin.

Table 11.12.1
Land Uses in the Headwaters - Primary Protection Strategy Group
Land Use
Forestry
Residential (10 acres or less)
Total Acreage

Approximate Acreage

Percentage of Grouping

95,843

99.9%

78

0.1%

95,920

100%

What habitat threats face this strategy group?
The habitat threats identified in the headwaters overview (Section 11.11) apply
to this sub-basin strategy group. No additional threats have been identified.

What is the general approach to salmon recovery in this
sub-basin strategy group?
As with all sub-basins in the headwaters, it is important to support land use
policies that support a viable forestry industry so that lands stay in forest
production and are not fragmented. The most essential action in these
sub-basins is to work closely with the U.S. Forest Service so that habitat
and watershed process continue to be protected on federal lands. See the
headwaters overview (Section 11.11) for a list of specific actions.

11.13 Headwaters - Secondary Restoration

These sub-basins include upper- to mid-elevation streams and rivers that
drain into lower elevation rivers. Located entirely or partially in the forest
production zone, there are some forest and recreational land use impacts to
these waters.

Habitat Condition
Highlights
• 73% mature forest.
• Riparian forest conditions
are 80% intact along
Chinook and bull trout focus
reaches.
• The Foss River mainstem has
almost no bank armoring.
The North Fork Skykomish
is somewhat constrained by
a U.S. Forest Service access
road.
• Road density is less than one
mile per square mile.
• Impervious area is essentially
zero.
• Although not all reaches
have optimal wood loading
levels, these sub-basins have
some of the highest overall
levels found in the basin.

How can this sub-basin strategy group best contribute to
recovery?
Restoring watershed processes is important for supporting spawning
and rearing in these sub-basins and in downstream reaches. Significant
opportunities also exist to improve spawning and rearing by reconnecting
habitat. Actions in these sub-basins will improve population performance
and could have significant multi-species benefits (similar to the rural streams
- primary restoration strategy group).
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Sub-Basin Strategy Group Snapshot
Basin Location: Headwaters
Sub-Basins Included: Griffin Creek, Tolt
River - North Fork, Beckler River, Pilchuck River
- Upper, Tokul Creek, Tye River, Waller River
- Upper
Chinook and Bull Trout Use (current or
potential): Moderate
Coho Use:
High: Griffin Creek
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Known presence: Tolt River - North Fork,
Beckler River, Pilchuck River - Upper, Tokul
Creek, Tye River, Waller River - Upper
Condition of Watershed Processes:
Moderately degraded
Recovery Need: Moderate improvement
Recovery Focus: Habitat/process restoration

What ecological actions in these sub-basins would contribute to
recovery?
The highest-priority ecological recovery needs for the headwaters - secondary
restoration strategy group are:
•

Preserving hydrologic and sediment processes - Implement
large-scale actions to retain floodplains, wetlands, and forest cover.

•

Restoring hydrologic and sediment processes (for peak flow
and base flow) - Restore wetland functions and values, reforestation,
remove impervious surface, and decommission forest roads.

Though current
Chinook use is low,
this sub-basin strategy group
could potentially support
larger runs.

Second-priority actions in this strategy group include:
•

Preservation (along focus reaches) - Protect intact riparian forest,
protect multi-threaded channels, and maintain opportunities for rivers to
migrate within their channel migration zones.

•

Removing human-made instream barriers along or adjacent to
priority reaches - Fix blocking culverts.

•

Reconnecting off-channel habitats - Reconnect side-channels
isolated by forest service roads.

•

Restoring shoreline conditions - Remove bank armor that is no
longer needed for decommissioned roads.

•

Enhance riparian habitat.

Habitat Condition
Highlights

Third-priority actions include:
•

Addressing water quality impacts - Increase shade to reduce water
temperatures.

• Intact riparian forest
conditions along
approximately 79% of
focus reaches.
• 69% mature forest cover.

•

Enhancing marine-derived nutrients.

• Less than 1% impervious
surface.

•

Enhancing instream structure - Place large woody debris in select
reaches with documented low levels of debris and/or degraded riparian
forest conditions.

• Average road density is
3.4 miles per square mile.

Additional actions include replacing culverts on small streams, including
prioritizing and replacing blocking culverts on coho streams based on
available habitat upstream. The Griffin Creek sub-basin contains an index
reach with moderate coho use. Other streams may also have high potential
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to support species use, but the extent of coho use has not been well
documented.

What are the major land uses in this strategy group?
Sub-basins in this grouping are approximately 98% forestry land uses (see
Table 11.13.1). The major landowners are the U.S. Forest Service (47%),
Washington State Department of Natural Resources (3%), City of Seattle
(1%), and private landowners (49%). This information was calculated using
GIS and zoning according to the most current comprehensive plans.
Table 11.13.1
Major Land Uses in the Headwaters - Secondary Restoration
Sub-Basin Strategy Group
Land Use
Agriculture
Industrial/Commercial/Mining
Forestry
Residential (10 acres or less)
Residential (10 or more acres)
Total Acreage

Approximate Acreage
191
113
191,825
1,838
667
195,116

Percentage of Grouping
0.1%
0.1%
98%
1%
0.3%
100%

What habitat threats face this strategy group?
In addition to the threats identified in Section 11.11 (Headwaters Overview), there are threats specific to this sub-basin strategy group.
Converting forest lands to residential development along the existing roads is
a significant threat (particularly in Griffin, Tokul, Tye, and Upper Wallace
sub-basins). Expansion of U.S. Highway 2 is a threat to riparian areas in the
Tye River sub-basin.

What is the general approach to salmon recovery in this
sub-basin strategy group?
Since the lands in this strategy group are divided fairly evenly between
federal and private lands, actions should be focused accordingly. Strong
partnerships with the U.S. Forest Service, Washington State Department
of Natural Resources, and private landowners will be needed. As with all
sub-basins in the headwaters, it is important to support land use policies that
maintain a viable forestry industry, keep forest lands in forestry production,
and avoid fragmentation of forest lands. See Section 11.11 for a list of actions
to protect and restore federal and private forest lands.

11.14 Headwaters - Secondary Protection

These sub-basins include streams and rivers in the Skykomish Watershed
that drain into lower-elevation rivers. Located entirely (Miller, Rapid, and

11-78 – Snohomish River Basin Salmon Conservation Plan

Tye Rivers) or partially (Olney Creek and Upper Wallace River) in the forest
production zone, timber harvest is the predominant impact to this subbasin strategy group (though forestry activities are occurring at relatively
low levels). Although current Chinook use is low, preserving habitat and
processes that support local and downstream fish populations is important
(Snohomish Basin Salmonid Recovery Technical Committee, 2002).
Watershed process conditions are largely intact in this sub-basin strategy
group.

How can this sub-basin strategy group best contribute to
recovery?
Preserving intact watershed process conditions will help maintain and
support high quality spawning and rearing habitat downstream in the
Wallace River and mainstem Skykomish River. Removing instream humanmade barriers is a priority.

What ecological actions in these sub-basins would contribute to
recovery?
The highest-priority ecological recovery need for the headwaters - secondary
protection strategy group is preserving hydrologic and sediment processes
(e.g., large-scale actions to retain floodplains, wetlands, and forest cover).
There are no second-tier priorities.
Third-priority actions in this strategy group include:
•

Preservation along focus reaches - Protect intact riparian forest,
protect multi-threaded channels, and maintain opportunities for rivers to
migrate within their channel migration zones.

•

Remove human-made instream barriers along or adjacent to
priority reaches - Fix blocking culverts.

•

Reconnect off-channel habitats - Reconnect side-channels isolated
by forest roads.

•

Restore shoreline conditions - Remove bank armor that is no longer
needed for decommissioned roads.

•

Address water quality impacts - Increase shade.

Additional actions include replacing culverts on small streams (prioritize
and replace blocking culverts on coho streams based on available habitat
upstream).
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Sub-Basin Strategy Group Snapshot
Basin Location: Headwaters
Sub-Basins Included: Miller River, Olney
Creek, Rapid River
Chinook and Bull Trout Use (current or
potential): Low
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Coho Use:
Known presence: Miller River, Olney Creek,
Rapid River
Condition of Watershed Processes: Intact
Recovery Need: Preserve existing habitat and
processes

What are the major land uses in this strategy group?
Sub-basins in this strategy group are 99% forestry land uses (see Table
11.14.1). The major landowners are the U.S. Forest Service (80%),
Washington State Department of Natural Resources (6%), and private
landowners (14%). This information was calculated using GIS and zoning
according to the most current comprehensive plans.

Sub-basins in this group
contain some of the most
productive coho habitat in the
Snohomish River basin.

Table 11.14.1
Major Land Uses in the Headwaters - Secondary Protection Sub-Basin
Strategy Group
Land Use

Approximate Acreage

Percentage of Grouping

68,195

99.4%

Residential (10 acres or less)

182

0.3%

Residential (more than 10 acres)

139

0.2%

1

0.001%

68,583

100%

Forestry

Urban
Total Acreage

Habitat Condition
Highlights
• Riparian forest conditions
are 84% intact.

What habitat threats face this strategy group?

• 76% mature forest cover.

Threats identified in Section 11.11 (Headwaters - Overview) apply to this
group.

• Impervious area is essentially
zero.

What is the general approach to salmon recovery in this
sub-basin strategy group?

• Average road density is
1.4 miles per square mile.

The most important actions in these sub-basins are protecting habitat and
watershed processes that support habitat on federal forest lands and, to a
lesser extent, private forest lands.
Strong partnerships with the U.S. Forest Service, Washington State
Department of Natural Resources, and private landowners will be needed.
As with all sub-basins in the headwaters, it is important to support policies
that maintain a viable forestry industry, keep forest lands in forestry
production, and avoid forest land fragmentation. See Section 11.11 for a list
of actions to protect and restore federal forest lands.

11.15 Headwaters - Protection Above Natural
Barriers

All sub-basins in this strategy group are located above Snoqualmie Falls,
which is a natural barrier to anadromous fish migration. The only native
fish present are resident populations. This group contains middle elevation
rivers in the Snoqualmie River watershed that drain into low elevation rivers.
Watershed process conditions are largely intact within this sub-basin strategy
group.
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How can this sub-basin strategy group best contribute to
recovery?
Preserving intact watershed process conditions will protect habitat for
resident trout above Snoqualmie Falls and maintain conditions that support
high quality spawning and rearing habitat for salmon downstream in the
mainstem Snoqualmie River. While restoration opportunities exist, they are
a lower priority because most habitat in these sub-basins is intact. Improving
fish passage will increase the quantity of habitat available to resident trout.
Preserving intact watershed
conditions in this sub-basin
strategy group will help
support anadromous habitat
below Snoqualmie Falls and
resident trout habitat above
the falls.

What ecological actions in these sub-basins would contribute to
recovery?
The highest priority ecological recovery need for the headwaters - protection
above natural barriers strategy group is preserving habitat to support
hydrologic and sediment processes (e.g., large-scale actions to retain
floodplains, wetlands, and forest cover). There are no second-, third-, or
fourth-tier priority needs. However, a fifth-tier need is instream structural
enhancement (i.e., large woody debris placement in moderately degraded
areas of the Upper North Fork Snoqualmie sub-basin).

What are the major land uses in this strategy group?
This strategy group covers approximately 124,844 acres and is 100% in
forestry land uses. The major landowners are the U.S. Forest Service (89%),
private landowners (10%), the City of Seattle (<1%), and Washington State
Department of Natural Resources (<1%). This information was calculated
using GIS and zoning according to the most current comprehensive plans.
Habitat Condition
Highlights
• Mature forest cover is 73%.
• Man-made impervious area
is less than 1%
• Average road density is
1.2 miles per square mile.

Sub-Basin Strategy Group
While located entirely in the forest production zone, timber harvest only
occurs in the Upper North Fork Snoqualmie because the other sub-basins are
located in the Alpine Lakes Wilderness Area.

What habitat threats face this strategy group?
The habitat threats identified in Section 11.11 (Headwaters - Overview) apply
to this group. Specific threats for this sub-basin have not been identified.
Other habitat threats include proposed hydroelectric dams and gravel mining
activities.

What is the general approach to salmon recovery in this
sub-basin strategy group?
The most important actions in these sub-basins are protecting habitat and the
watershed processes that support habitat on federal forest lands.
Strong partnerships with the U.S. Forest Service, City of Seattle,
Washington State Department of Natural Resources, and private landowners
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Sub-Basin Strategy Group Snapshot
Basin Location: Headwaters

Coho Use: None

Sub-Basins Included: Snoqualmie River
- Upper North Fork, Snoqualmie River - Upper
Middle Fork, Pratt River, Taylor River

Condition of Watershed Processes: Intact

Chinook and Bull Trout Use (current or
potential): Resident trout population only

Recovery Focus: Preservation

Recovery Need: Preserve habitat and processes
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will be needed. As with all sub-basins in the headwaters, it is important to
support land use policies that maintain a viable forestry industry, keep forest
lands in forestry production, and avoid forest land fragmentation. See the
Section 11.11 for a list of actions to protect and restore federal forest lands.

11.16 Headwaters - Restoration Above Falls and
Dams

Varied elevation streams and rivers in the Skykomish and Snoqualmie
watersheds drain into low elevation rivers. Sub-basins in this strategy group
are located entirely or partially in the forest production zone. For this
reason, timber harvest is the predominant habitat impact, along with rural
residential use in lower elevations. Anadromous salmon populations do not
use these sub-basins because falls and dams create fish passage barriers.
Current native fish use is by resident populations, and watershed process
conditions are moderately degraded (Haring, 2002).

How can this sub-basin strategy group best contribute to
recovery?
Improving forest cover and
riparian areas will help
improve habitat conditions
below Snoqualmie Falls and
habitat for resident trout
above the falls.

Reforestation, decommissioning abandoned roads not needed for fire
protection, and riparian enhancement will help improve instream conditions
downstream, thereby contributing to improvements in population
performance. Improving fish passage will also increase the quantity of habitat
available to resident trout.

What ecological actions in these sub-basins would contribute to
recovery?
The highest-priority ecological recovery needs for headwaters - sub-basins above
falls and dams include:

Habitat Condition
Highlights

•

Preservation to support hydrologic and sediment processes Implement large-scale actions to retain floodplains, wetlands, and forest
cover.

•

Restore hydrologic and sediment processes (for peak flow
and base flow) - Restore wetland functions and values, support
reforestation projects, remove impervious surface, and decommission
forest roads.

• 65% mature forest cover.
• Average impervious surfaces
are slightly higher than 1%,
although over 5% in Upper
Coal Creek and Snoqualmie
River Lower South Fork.
• Average road density is 32
miles per square mile.

There are no second-tier priority needs, but third-priority actions include:
•

Riparian enhancement.
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Sub-Basin Strategy Group Snapshot
Basin Location: Headwaters

Coho Use: None

Sub-Basins Included: Tolt River - South Fork
above Dam, Sultan River - Upper, Snoqualmie
River - Upper South Fork, Snoqualmie River
- Lower Middle Fork, Tate Creek, Coal Creek
- Upper, Snoqualmie River - Lower North Fork,
Snoqualmie River - Lower South Fork

Condition of Watershed Processes:
Moderately degraded
Recovery Need: Minor improvement
Recovery Focus: Process restoration

Chinook and Bull Trout Use (current or
potential): Resident population only
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•

Protecting water quality - Address illegal discharges and improve
bio-filtration of runoff from major highways in the Lower South Fork
Snoqualmie sub-basin.

Fourth-tier priorities include:
•

Removing human-made instream barriers - Replace culverts.

•

Restoring shoreline conditions - Reduce riprap along the channel
edge.

The fifth-tier priority is providing instream structural enhancement.

What are the major land uses in this strategy group?
Land uses in this strategy group are 88% forestry, 7% rural residential, and
5% urban (see Table 11.16.1). The major landowners are the U.S. Forest
Service (30%), Washington State Department of Natural Resources (4%),
City of Seattle (2%), City of North Bend (1%), and private landowners
(63%). The cities of North Bend and Snoqualmie, and King and Snohomish
Counties manage many of the rural area land uses. This information
was calculated using GIS and zoning according to the most current
comprehensive plans.
Table 11.16.1
Major Land Uses in the Headwaters - Restoration above Falls and
Dams
Land Use

Approximate Acreage

Percentage of Grouping

Agriculture

263

0.2%

Industrial / Commercial / Mining

138

0.1%

145,340

88%

Residential (10 acres or less)

8,892

5%

Residential (More than 10 acres)

2,516

2%

Urban

7,975

5%

165,124

100%

Forestry

Total Acreage

What habitat threats face this strategy group?
In addition to the threats identified in Section 11.11 (Headwaters Overview), additional specific threats face this sub-basin group. These
include converting forest lands to residential development along existing
roads in all sub-basins except South Fork Tolt Above Dam, developing
or segregating forest lands zoned for forestry land uses, sub-dividing and
developing intact forest lands zoned for rural residential uses, potentially
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expanding local urban growth areas boundaries, and expanding or modifying
Interstate-90.

What is the general approach to salmon recovery in this
sub-basin strategy group?
Forest land salmon recovery actions should focus on private forest lands and
federal forest lands. Protection and restoration projects in the urban areas of
Snoqualmie and North Bend should continue to be developed, as these help
protect watershed processes downstream. Strong partnerships with the U.S.
Forest Service, Washington State Department of Natural Resources, North
Bend, Snoqualmie, and Seattle, and private landowners will be important.
See Section 11.11 for a list of actions to protect and restore private and
federal forest lands.
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Section 12.0
MONITORING, EVALUATION, AND
ADAPTIVE MANAGEMENT
How do we know if we are implementing projects in
the most effective manner? Could we be operating in
a more cost effective way? Are we recovering Chinook
salmon and bull trout and helping protect other
salmonids populations as we had hoped? Effective
long-term management relies on the ability to test
and link specific hypotheses about habitat, harvest,
and hatchery responses to management actions and
refine our strategy and approach as needed. Targeted
monitoring and evaluation will provide information
to help us modify decisions and actions over time to
improve effectiveness and efficiency.

12.1 What is adaptive management
and how will it be used?
What is adaptive management?
Development and Implementation
Structure of the Monitoring,
Evaluation, and Adaptive Management
Steps
Implementation Monitoring,
Evaluation, and Adjustment
Direct (Project) Effectiveness
Monitoring, Evaluation and
Adjustment
Cumulative Effectiveness Monitoring,
Evaluation, and Adjustment
Validation Monitoring, Effectiveness,
and Adjustment
What data gaps have been filled?

June 2005

Adaptive management is an on-going process used in
complex decision-making to increase the chances of
success by incorporating new data, information about
successes and failures, and flexibility into a long-term
management program.
In the Snohomish River basin, an adaptive
management approach will be used to maximize
success in meeting the Forum’s long-term vision of
recovering Chinook salmon and bull trout to healthy
and harvestable levels. This process will help to
achieve the following objectives:
•

Find the most effective approaches to meet the
Forum’s goals and encourage innovation

•

Identify and address key gaps in understanding
that may limit success

•

Improve overall understanding of salmon
recovery, including how to best spend limited
resources for greater benefit
Snohomish River Basin Salmon Conservation Plan – 12-1

•

Gain reliable feedback about the effectiveness of management decisions
and protection and restoration action

•

Build a central knowledge base that will pass on the ‘legacy’ of the
Forum’s work to future decision-makers

•

Adjust the approach to keep the plan on track when problems are
identified

What are the components of the adaptive management
program?
An adaptive management program typically includes the following six steps.
As explained below, the Forum has completed the first two steps and is
embarking on the third. Steps four through six are explained in more detail
in the remainder of this section. The steps are illustrated in Figure 12.1.
Figure 12.1
Adaptive Management Framework
Assess Problem
Ecological Analysis for
Salmonid Conservation
Inventory
Analysis
Hypotheses
Strategy

Adjust

Design Plan of Action

Update hypotheses
Revise strategy
Refine approach

Goals
Approach
Milestones
Commitments

Implement

Evaluate

Basin-wide Programs
Restoration actions

Compare monitoring
results to hypotheses

Monitor
Implementation
Project effectiveness
Cumulative effectiveness
Validation
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1. Assess the problem. Defining the problem, including determining the
appropriate scale and information needs, is essential in order to develop
and select effective actions. The Ecological Analysis for Salmonid Conservation
was designed to identify and analyze the factors that have contributed
to salmon decline, generate recovery hypotheses, and recommend a
science-based recovery strategy and actions for salmon recovery. This
work was coordinated with regional efforts to achieve consistency and to
contribute to the development of the Puget Sound recovery plan.
2. Design Plan of Action. In this step, management and monitoring
plans are developed to identify actions and provide needed information
about the effectiveness of those actions. In this plan, the basin-scale
hypotheses in Section 5.0, harvest and hatchery hypotheses in Section
6.0, and the description of how these work together in Section 7.0
create the foundation for the actions outlined in the Forum’s vision.
This foundation was used to create 10-year habitat condition milestones
(Section 8.0), recommended approaches (Section 9.0), and the basinwide and sub-basin strategy group actions, including the sub-basin
strategy group hypotheses (Sections 10.0 and 11.0). This section
identifies how, when, and by whom these actions will be monitored
and evaluated to determine their effectiveness, whether changes are
needed, and if so, what these might be. The Forum’s implementation
commitments are in Section 13.0.
3. Implement Plan. In this step, the plan is put into action. This
includes the actions described in Sections 10.0 and 11.0, as well as the
monitoring, evaluation, and adjustments described in this section. It is
expected that implementation will occur over the 10 year time horizon
of this plan. In order to achieve best results, monitoring, evaluation, and
adaptive management begin at the same time as action implementation.
4. Monitor Implementation and Results. Monitoring is conducted
to gather information that can be used to determine whether the plan
is being implemented as envisioned, whether the hypotheses correctly
identify the problem, and whether the actions have solved or are solving
the problem. Monitoring will supply data for the evaluation component
of the plan, enabling trend analysis to determine the effectiveness
and efficiency of combined actions. Monitoring will occur on several
scales and will provide data to help determine the effectiveness of the
individual and cumulative actions, and whether the hypotheses need
modification.
5. Evaluate. In this step, data collected from the monitoring programs
is analyzed and evaluated to determine the effectiveness of the action,
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project, or program. Results are compared to hypothesized outcomes
to determine the accuracy of the hypotheses in the plan. Anticipated
results are compared to actual results. If the results are not as expected
and it is concluded that the hypothesis is invalid, a management action
to refine the strategy or approach will be triggered. Analysis will be
performed at several scales to determine the effectiveness of individual
projects, as well as that of combined projects and basin-wide programs.
6. Adjust. Using the monitoring and evaluation results, the plan
hypotheses, and/or actions are adjusted to reflect new information
that was learned throughout the process. Adjustments are expected to
help reach plan goals, refine goals, if necessary, and improve efficiency
and cost effectiveness. Adjustment includes an evaluation of whether
this monitoring, evaluation, and adaptive management framework is
effective in helping direct efforts toward where they will make the most
difference.

12.2 Development and Implementation Structure
of the Monitoring, Evaluation, and Adaptive
Management Steps

Four levels of monitoring, evaluation, and adjustment are recommended in
this plan. When used together, this information will allow the Forum to
evaluate the effectiveness of actions and to adjust hypotheses and recovery
roles. Each of the following four levels addresses distinct types of questions
at different times and frequencies:
•

Implementation. Are jurisdictions and watershed partners
implementing actions that they committed to and at the rate needed to
reach the 10-year milestones?

•

Direct effectiveness. How effective is a specific project, type of
project, or program at achieving its goals? Can projects or programs be
implemented differently to achieve more effective results?

•

Cumulative effectiveness. Are projects in general, or a group of
projects and programs, achieving the anticipated results? Is the sum total
of harvest, hatchery, and habitat actions resulting in improved population
performance?

•

Validation. Are the basin and sub-basin strategy group hypotheses valid
and are we achieving recovery across Puget Sound?
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What data gaps have been filled?
Since 1999, substantial progress has been made
in (1) filling the data gaps, (2) analyzing available
data to develop a salmon recovery strategy for
the Snohomish River basin, and (3) providing a
solid technical foundation for this plan. Some key
accomplishments include:
•

Smolt trapping on the Snoqualmie and
Snohomish Rivers (Tulalip Tribes)

•

Sampling to document juvenile salmon use
in the Snohomish estuary (NOAA Fisheries,
Tulalip Tribes, and Port of Everett)

•

Bull trout monitoring in the Snohomish
River, estuary, and nearshore (Pentec, R2
Consulting, and the Port of Everett for the
U.S. Army Corps of Engineers)

•

Habitat and bank condition surveys of
large rivers and tributary streams in the
Snoqualmie Valley (King County)

•

Tolt River habitat and fish use surveys (City
of Seattle and Washington Trout)

•

Habitat and bank condition surveys in the
Skykomish and Snohomish Rivers and major
tributaries (Snohomish County)

•

Monitoring and assessment of channel
conditions and fish populations in the Beckler
River Watershed, as well as habitat surveys
and population estimates (Tulalip Tribes
and U.S. Forest Service, Skykomish Ranger
District)

•

Survey of salmon habitat conditions and use
in the Pilchuck River (Tulalip Tribes)

•

Identification of potential restoration and
conservation area in the Skykomish River
using aerial photographs and GIS (Tulalip
Tribes)

•

Watershed analysis to determine habitat loss
and restoration potential of the Snohomish
River floodplain (Tulalip Tribes)

•

Reach analyses in the confluence reach of the
Snohomish River and the braided reach of the
Skykomish River (Snohomish County

•

Analysis of historic habitat conditions for
salmonids in the Lower Snoqualmie River
mainstem and valley floor (King County and
University of Washington)

•

Analysis of land cover, including forest cover,
riparian conditions, and impervious surface,
using 1991 and 2001 Landsat satellite
imagery (Snohomish County)

•

Completion of harvest and hatchery
management plans (Tulalip Tribes and
Washington State Department of Fish and
Wildlife)

•

Completion of the Salmonid Habitat Limiting
Factors Analysis (2002) (Washington State
Conservation Commission)

•

Assessment of habitat conditions on a subbasin scale in the Habitat Conditions Review
(2002) (Technical Committee)
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How were the monitoring measures, evaluation criteria,
and adjustment steps developed?
The Forum is interested in monitoring, evaluating, and adjusting the plan to
address both ecological and socio-economic considerations. The four levels
were developed as follows:
•

Implementation. The Forum identified key questions for project
implementers that will ensure that plan implementation is on track, as
well as action triggers and steps that could be taken if actions are not
being implemented as envisioned.

•

Direct (or Project) Effectiveness. For ecological considerations,
the Forum worked with the Technical Committee to identify physical
and biological questions for individual projects, as well as evaluation
measures. Monitoring protocols developed for Salmon Recovery
Funding Board-sponsored projects were considered. For socio-economic
considerations, the Forum identified important community goals and
key monitoring-related questions for individual projects. Socio-economic
information will be collected at the individual project level and evaluated
basin-wide under cumulative effectiveness monitoring.

•

Cumulative Effectiveness. The Technical Committee developed
key questions and identified and prioritized monitoring actions and
indicators to address ecological considerations. Monitoring actions
were identified for instream habitat, land cover, and fish population
performance. Priority was given to actions that monitor a plan milestone
and where a baseline data set has been established. Detailed information
on these actions can be found in Appendix O. The Forum also identified
action triggers and follow-up actions. For the socio-economic goals,
the Forum developed evaluation questions for data collected by project
implementers, as well as action triggers and possible actions.

•

Validation. Also related to ecological considerations, the Technical
Committee identified key long-term research and monitoring questions
and indicators related to the plan hypotheses. They then identified
and prioritized monitoring indicators based on the importance of
the research for testing and refining the hypotheses and reducing
uncertainty. The highest priority validation monitoring actions are
outlined in this chapter, more information on lower priority actions and
indicators can be found in Appendix O. The Forum also identified action
triggers and possible management actions linked to these indicators.
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Who will participate in monitoring, evaluation, and
adjustment recommendations?
Clearly defined roles and responsibilities are essential to ensure effective
monitoring, evaluation, and adjustment. The roles and responsibilities are
outlined below and identified further in Sections 12.3 through 12.6.
Snohomish Basin Salmon Recovery Forum. The Forum has had an
initial discussion to identify its possible future roles and activities. These
include tracking implementation of the salmon conservation plan, tracking
effectiveness of the actions, and adjusting the plan over time to improve
effectiveness. (The Forum’s other roles are outlined in Chapter 13.0.)
All Implementers (Including Forum Members). Implementers will
be responsible for collecting project-level data for submittal to Forum staff.
Effective and efficient implementation and direct effectiveness monitoring
will rely on active participation and coordination between project
implementers (citizens, local governments, non-governmental organizations,
Tribes, state agencies, and others) and Forum staff. In addition, the
Snoqualmie Watershed Forum will provide input to help track, evaluate, and
adjust the priorities and implementation of this plan.
Snohomish Basin Salmonid Recovery Technical Committee.
A future role of the Technical Committee will be to provide technical
support to the Forum on the implementation and adaptive management
of the Snohomish Basin Salmon Conservation Plan. This includes coordinating
monitoring efforts and evaluating monitoring data to help guide adaptive
management. The Technical Committee will be responsible for identifying
ecological monitoring protocols and will work with participating
jurisdictions and agencies in evaluating ecological data gathered for direct
effectiveness, cumulative effectiveness, and validation monitoring. The
committee will work closely with Forum staff on this effort and will help
develop options for the Forum to consider in the adjustment step of the
adaptive management process.

Members of the Snohomish Basin
Salmonid Recovery Technical
Committee include:
Snohomish County
King County
The Tulalip Tribes
City of Everett
Snohomish PUD
Washington Department of Fish
andWildlife
Snohomish Conservation District
NOAA Fisheries
City of Seattle

Forum Policy Development Committee. The Policy Development
Committee will assist the Forum in evaluating the data gathered for
implementation and the socio-economic aspects of direct effectiveness
and cumulative effectiveness monitoring. Using this information, as well
as ecological analysis results, the committee will also help develop and
recommend adjustment options for consideration by the Forum to most
effectively and efficiently adapt the plan to the needs of the basin.
Forum Staff. Forum staff will lead coordination of project and program
implementation with local governments and agencies in the Snohomish River
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Members of the Policy
Development Committee include:
Snohomish County
King County
TheTulalip Tribes
City of Everett
City of Seattle
East King County Regional
Water Association
Port of Everett
Forum member representing
environmental interests
(currently Stilly-Snohomish
Fisheries Enhancement Task
Force)
Forum member representing
agriculture
Forum Chair
Washington Department of Fish
andWildlife
Washington Department of
Ecology
Master Builders
SnoqualmieWatershed Forum

Some of the monitoring,
evaluation, and adjustment
information will need to be
shared regionally.The reporting
and feedback structure for such
a step depends on the regional
structure and organization that
is yet to be determined by Shared
Strategy and/or state and
federal agencies.

basin. Staff will track and/or lead monitoring, evaluation, and adjustment
efforts in cooperation with the Forum and committees. Staff will also serve
as regional liaisons.

12.3 Implementation Monitoring, Evaluation, and
Adjustment

Implementation monitoring involves coordinating and documenting
the actions that have been accomplished toward meeting the plan goals.
Implementation monitoring, evaluation, and adjustment are described below.

Implementation Monitoring
Implementation monitoring would occur on an annual basis by project
implementers (with assistance from Forum staff as needed), who will be
asked to submit to Forum staff documentation of projects initiated and/
or completed. The following categories of actions would be monitored,
as appropriate: the number and size of capital and non-capital projects
(including acquisitions), policies and programs (including regulatory
measures), stewardship and outreach actions, enforcement, and monitoring.
The questions to be answered by implementers are:
•

Was a project started or completed? For ongoing projects, was
maintenance performed?

•

What was accomplished on the ground? For restoration projects, this
would include project type, location, acres and type of habitat restored,
cost, and other information. For policies and programs, this would
include status of regulatory updates; types of stewardship, outreach,
funding, and enforcement; and project monitoring programs.

•

Were any problems encountered? If so, what types?

•

If actions are not being implemented as envisioned, why and what could
be done to improve this?

Implementation Evaluation
This analysis will quantify how well and how quickly the plan is being
implemented. The analysis would identify the differences between plan
milestones, commitments, and actual implementation for both individual
implementers and for all implementers combined across the basin. The
assessment would also help determine whether a trigger threshold has been
crossed that requires a management action. Forum staff would complete
this work annually with assistance from the Forum’s Policy Development
Committee. Staff and committee members would develop options and
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recommendations for Forum consideration to aid in decision-making and to
keep the plan on track.
Evaluating individual implementers would address whether plan
commitments are being implemented, and if not, why.
At the basin level, the following questions would be answered:
•

Overall, are actions (capital and non-capital) being implemented as
envisioned and shown in the commitments? Is the rate of implementation
and location of actions on track to meet the 10-year milestones? If not,
why?

•

What actions are being implemented and where? What types of actions
are not being implemented and where? Why are these actions not being
implemented?

•

How much money is being spent on action types and locations?

There may be regional evaluation
triggers and actions, although
these have not yet been identified.
Regional triggers could result in
modifications to local triggers
identified in this plan.

Implementation Adjustment
The Forum will determine annually if adjustments are needed to implement
the plan more effectively. Adjustments will be based on the reasons why
actions have not been taken or if the combined rate of implementation is
insufficient to meet the long-term goals. This decision would consider
individual implementers and basin-wide progress. Note that different
evaluation triggers would require different management actions. If the
monitoring questions and evaluation do not yield useful information, these
will need to be adjusted.
Table 12. 1 illustrates the evaluation questions, triggers, and adjustment
actions that could be taken if individual implementers were not able to meet
their commitments or if actions across the basin were not on track to meet
the plan milestones and goals.
Table 12.1
Implementation Evaluation and Adjustment Options
Implementation Evaluation

Management Action
Trigger

Possible Action

Who

Are commitments being implemented?
Will a specific project be completed in a timely, cost-effective manner?
Overall, are actions (capital and non-capital) being implemented as shown in the commitments?
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Implementation Evaluation

Commitments for capital projects, noncapital projects, policies and programs,
stewardship and outreach, monitoring,
and enforcement are not being
implemented and/or sponsor or Forum
expresses concern about the rate of
implementation.

Policy and program updates are not in
place.

Project monitoring not in place.

Management Action
Trigger

Possible Action

Who

Lack of funding
is delaying
implementation

Forum staff works with jurisdiction to
identify additional founding sources

Staff, Forum, sponsor

Lack of willing
landowners is slowing
implementation

Forum staff/chair meets with
sponsor and landowners as
appropriate to find solution if
possible; sponsor identifies another
project location;

Staff, Forum, sponsor

A key large project is
delayed due to permit
issues

Forum chair writes a letter to
permitting agencies and staff to
follow up with agency and regional
organization; Forum advocates
for programmatic approval of list of
projects by permitting authority

Forum, staff, sponsor,
region

Jurisdiction has
changed political
priorities

Forum chair or other members to
meet with the jurisdiction; Forum
chair or staff to discuss situation
and solicits support from regional
organization as appropriate;
for capital projects, non-capital
projects, stewardship, and some
monitoring, Forum to ask whether
organizations in the basin can do
this work.

Forum, staff, region

Implementer lacks
capacity.

Forum chair or other members to
meet with the jurisdiction; Forum
chair or staff to discuss situation
and solicits support from regional
organization as appropriate;

Forum, staff, region

Any reason.

Forum chair or other member
discusses situation with Forum
member and writes a letter as
appropriate

Forum, local
jurisdiction

Any reason.

Forum staff works with jurisdiction
to identify barriers and provides
assistance as appropriate; staff
raises issue with Forum about
monitoring needs and resources

Staff, implementers
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Implementation Evaluation

Management Action
Trigger

Possible Action

Who

What actions are being implemented and where in the basin?
What types of actions are not being implemented, where, and why?
Capital projects are not focused in
plan’s highest priority areas: nearshore,
estuary, or mainstem

Lack of funding

See above recommendation for
basin and jurisdictions

Forum,
implementers, region

Change in political
priorities

Forum discusses situation with key
jurisdictions and organizations, and
region

Forum, region

Key project types not being
implemented

Lack of funding

See above recommendation for
basin and jurisdictions

Forum, region

Policies not being updated or enforced

Change in political
priorities

In addition to recommendations
for individual jurisdictions, Forum
discusses situation with region

Forum, region

12.4 Direct (Project) Effectiveness Monitoring,
Evaluation and Adjustment

Direct effectiveness monitoring is used to determine which approaches
and project types are most effective in protecting and restoring habitat.
Identifying these projects is critical to achieve the project milestones in the
plan. It creates the foundation for the longer-term monitoring and evaluation
that occurs at the cumulative effectiveness and validation levels. Monitoring,
evaluating, and adjusting for direct effectiveness occurs at the program and
project level.

Direct Effectiveness Monitoring
Direct effectiveness monitoring examines individual programs, projects,
and physical and biological responses to restoration actions, as well as socioeconomic information. Project implementers would submit documentation
to Forum staff biannually (with assistance from Forum staff as needed). As
appropriate per implementer, the following categories of actions would be
monitored: the number and size of capital and non-capital projects (including
acquisitions), policies and programs (including regulatory measures),
stewardship and outreach actions, enforcement, and monitoring.
For capital projects, direct effectiveness data would follow permit
requirements for individual projects. Consistent capital project monitoring
protocols will be needed to ensure that implementers across the basin collect
similar types of data. The Technical Committee will recommend protocols
and a core set of indicators for each project type for consistency and to
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facilitate comparison basinwide and regionally. Consistency in monitoring
will allow for comparison among project types and experimental evaluation
of the effectiveness of different restoration and protection approaches and
project design. Planning experiments to test and improve project design
is known as active adaptive management. The Technical Committee will
encourage and help coordinate active adaptive management to promote
learning in the basin. Estuarine tidal marsh and riparian enhancement are
good examples of project types where different restoration methods could be
implemented, monitored, and compared.

Ecological Direct Effectiveness Monitoring Questions
The following general questions should be addressed through direct
effectiveness monitoring. Specific questions are also included in Table 12.2.
• Did the restoration or protection project achieve the desired habitat
condition?
•

Did the project achieve the desired biological response? (e.g., did the
oxbow reconnection project result in more use by juvenile fish?)

•

Did the project meet design standards and permit requirements?

•

Did the project implementer learn of any methods that may result in
comparable benefits for less cost?

•

Is some level of capacity building necessary for success
(e.g., contractor training)?

Table 12.2
Direct Effectiveness Monitoring Questions and Indicators
Direct Effectiveness Monitoring Questions and Indicators

Who Monitors

Frequency of Data
Collection

Fish Passage Enhancement Projects. Monitoring Data Needed
for Evaluation: Pre-Project: % passable by juvenile and adult,
linear length of habitat to be made accessible, abundance and
life stage above barrier; Post-Project: abundance of adults and/or
redds upstream of project site, % passable by adult and juvenile

Implementers: Citizens,
Cities, Counties, State,
Tribes, NGOs

Pre-and post-project
monitoring per CIP standards

Instream Structure Enhancement Projects. Monitoring Data
Needed for Evaluation: Pre-Project: #/area of pools (including
characteristics, fish use), riffles, glides in project reach; PostProject: #/area of pools (including characteristics, fish use), riffles,
glides (Note: SRFB monitoring protocols should be referenced
and followed, where applicable)

Implementers Cities,
Counties, State, Tribes,
NGOs

Pre-and post-project
monitoring per CIP standards

Riparian Function Enhancement Projects. Monitoring Data
Needed for Evaluation: Area re-vegetated, % survival, species
composition

Implementers: Cities,
Counties, State, Tribes,
NGOs

Pre-and post-project
monitoring per CIP standards
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Direct Effectiveness Monitoring Questions and Indicators

Who Monitors

Frequency of Data
Collection

Livestock Exclusion Projects. Indicators: area fenced, linear
feet of access fenced off

Landowners, NGOs, other
implementers

Annually

Floodplain Reconnection Projects. Indicators: stream
morphology changes, changes in flow capacity, fish density and
distribution in project reach

Implementing jurisdictions:
Cities, Counties, State,
Tribes,

Pre-project for comparison
information, post-project
every 5 years for long-term
habitat change

Acquisitions for Habitat. Indicators: Area of salmonid habitat
to be protected and/or restored; Type of habitat to be protected
and/or restored

Implementers: Cities,
Counties, State, Tribes,
NGOs

Pre-project for comparison
information, post-project
every 5 years for long-term
habitat change

Tidal Marsh and Nearshore Habitat Restoration Projects.
Indicators: Acres and types of habitat restored

Implementers: Cities,
Counties, State, Tribes, Port,
NGOs

Pre-project for comparison
information, post-project
every 5 years for long-term
habitat change

Socio-Economic Direct Effectiveness Monitoring Questions
Project sponsors would answer the questions related to socio-economic
considerations in Table 12.3 in light of the Forum’s goals. These goals were
developed by to demonstrate the importance of people and communities in
the context of the plan. These data will be evaluated to measure the success
of the plan in meeting social and economic needs of the communities and
activities in the basin.
Table 12.3
Socio-Economic Goals and Project Monitoring Questions
Goal

Project Monitoring Questions

Maximize plan efficiency

What was the project objective? Were objectives met? Were the cost estimates accurate?

Promote innovative solutions

Did the project design promote an innovative solution (e.g., live cottonwood posts, or log
jams instead of riprap)? Did this solution work?

Avoid adverse impacts to
agricultural viability

Was agricultural land that was previously or recently in production used for the project? If so,
how many acres? Was this considered highly productively farmland by NRCS soils maps?
Did the project help improve the productivity of the farm? If yes, how?

Protect health and safety (protect
property from flooding)

Did the project increase or decrease flooding risks for people or structures? If yes, how?

Enhance the conservation ethic

How much money was spent on efforts to promote stewardship? How many hours were
spent on public outreach? How many public meetings were held? How many volunteers
were involved in the project?
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Goal

Project Monitoring Questions

Maintain recreational opportunities

Was public access provided? Were any recreational opportunities restricted or increased as
a result of the project (i.e., access points along the river, log jam closures, etc.)? If yes, what
is the restriction or increase?

Work cooperatively and
respectfully with private
landowners

Is the landowner satisfied with the project outcome? Were incentives used? Were
informational meetings held with landowners or the community? Have adjacent landowners
expressed concern about the project and outcome?

Improve availability of traditional
and cultural plant materials

Were plants from the Tulalip Tribes plant list (Appendix N) used to help support cultural
needs, as well as maintain biological and genetic diversity? If not, why?

Direct Effectiveness Evaluation and Adjustment
Sponsors can use direct effectiveness evaluation to make sure that their
projects are on track. The Forum should periodically visit project sites
to discuss project design and outcome with sponsors. Data gathered from
project-level monitoring would be analyzed by the implementer to determine
the effectiveness of the project at meeting design standards, permit
requirements, and desired habitat condition. Forum staff can assist with
this work if needed and can help determine if the evaluation questions yield
information that help improve plan efficiencies. The question and evaluation
will be adjusted if needed. Evaluating direct effectiveness by analyzing
ecological and socio-economic data will take place as one criterion in the
evaluating cumulative effectiveness phase (see Section 12.5)
Table 12.6 illustrates the evaluation and adjustment steps that project
sponsors and the Forum can use to help ensure that individual projects are
effective.
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Evaluation Questions

Action Trigger

Habitat is not improved;
plant survival rates are
below design

Habitat is not improved;
landowner not using
project as designed

Does the Riparian Enhancement Project improve
the habitat for salmonids? Does survivorship
after 2 years meet the project design and permit
requirements (e.g., area, survival, species
composition)?

Have livestock exclusion projects been effective in
keeping livestock out of waterbodies? How many
feet of natural edge has been restored? If livestock
continue to access the water, is it due to lack of
funding to fence?

Riparian Function Enhancement
Projects. Implementing jurisdiction
monitors to meet design standards
of own CIP programs and permit
requirements.

Livestock Exclusion Projects.
Implementer or landowner to
monitor

Design standards met,
but project not achieving
desired results.

Project not functioning as
designed.

Does the project meet the design standards of the
implementing jurisdiction’s CIP/permit requirements?
Does it meet the objectives of the conservation
plan? Does it increase the quality and quantity of
habitat?

Instream Structure Enhancement
Projects. Implementer monitors
to meet design standards of own
capital improvement programs and
permit requirements

Project is unsuccessful.
Implementer does not
or cannot meet design
standards needed.

Does the Fish Passage Enhancement Project
increase the linear distance of habitat available for
spawning and/or rearing salmonids? How much?
Does the design standard help achieve the goals
of the conservation plan? Can similar projects be
designed to be more effective?

Fish Passage Enhancement
Projects. Implementer monitor
to meet design standards of own
capital improvement programs and
permit requirements.

Are projects and programs designed to restore needed habitat at the site-specific scale working?
How can we improve project design or implementation so that projects and programs are more effective?

Direct Effectiveness
Evaluation Questions

Table 12.6
Direct Effectiveness Evaluation and Adjustments for Sponsors

Implementers.
Forum staff could help
facilitate

Implementers.
Forum staff could help
facilitate

Implementer could
increase maintenance,
replant, plant larger trees,
add fencing and/or consult
with County/state/other
experts for improvement
options
Sponsor to work with
landowner, landowner
and/or sponsor to work
seek other ideas to make
project functional

Implementers.
Forum staff could help
facilitate

Implementers.
Forum staff could help
facilitate

Who Takes Action

Implementer consults with
county, state, Technical
Committee, or other
experts for redesign

Consults with SRFB
protocols or local experts
(state, county, others) for
redesign

Recommended Action
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Action Trigger

Project does not function
as designed or improve
habitat

Insufficient habitat gains

Insufficient habitat gains

Evaluation Questions
Has the removal and/or setback (of dike, levee,
riprap, road, etc) reduced channel constraints
and increased the flow capacity? Has the stream
morphology changed over time? Does the project
result in increased habitat area and/or complexity for
salmonids? After 10 years, has the project resulted
in a significant change in channel complexity and
capacity.
How much and what type of habitat is protected an/
or restored by the acquisition? Does the acquisition
help meet 5- or 10-year habitat condition goals?
Is the acquisition addressing critical needs of the
salmon conservation plan? If habitat can be restored
for increased function, jurisdiction can refer property
to plan project list for prioritization and sequencing

How much and what type of habitat has been
restored? How does this help meet the five or 10year milestones?

Direct Effectiveness
Evaluation Questions

Floodplain Reconnection
Projects. Does project meet design
standards and permit requirements?

Acquisitions for Habitat.
Jurisdiction acquiring property for
habitat monitors for habitat function
and salmonid use.

Tidal Marsh, nearshore, and edge
habitat projects.

Implementers. Forum staff
reports to Forum

Forum staff with
implementers, Technical
Committee, Forum

Forum staff or Technical
Committee to work
with sponsor to identify
potential for habitat
gains. Review actions
in Implementation
adjustment if needed

Implementers.
Forum staff could help
facilitate

Who Takes Action

Forum staff or Technical
Committee to work
with sponsor to identify
potential for habitat gains.

Implementer consults with
county, state, Technical
Committee, or other
experts for improvement
options

Recommended Action

12.5 Cumulative Effectiveness Monitoring,
Evaluation, and Adjustment

Cumulative effectiveness monitoring and evaluation occurs on three levels.
One is large-scale studies such as annual spawner surveys and smolt
outmigration enumeration that can yield basin-wide trends that will help
determine if the actions implemented are adequate to reach the long-term
goals of the plan. The second is to track the combined effectiveness of a
series or group of projects implemented within a sub-basin or sub-basin
strategy group. The third is to show the impact on, or benefit to, socioeconomic goals. The results from cumulative effectiveness evaluation can
help show the overall combined effectiveness of plan actions and programs
needed to support healthy fish populations in individual sub-basins, sub-basin
strategy groups, and basin-wide.

Ecological Monitoring and Evaluation - Basin-Wide
Biological Trends
Cumulative effectiveness monitoring requires more time than
implementation monitoring or direct effectiveness monitoring because
it takes longer to see the cumulative responses from changes in habitat
conditions. For example, it will take several Chinook salmon life cycles
and is estimated to take 10 to 25 years to evaluate ecological cumulative
results. While this biological response will take longer, habitat trends can
be observed more frequently (every five years) by analyzing land cover and
other data. Annual data collection through implementation monitoring and
direct effectiveness monitoring will also help provide a baseline for trend
evaluation. Resurveying the selected monitoring actions and indicators at
regular intervals will allow for trend analysis.
The Technical Committee selected monitoring actions and indicators that
are quantitative and for which baseline data have been gathered in recent
years. The highest priority ecological questions to be asked to determine
cumulative effectiveness are:
•

Relative to a baseline data set, how are salmonid population
characteristics changing over time?

•

How are physical habitat conditions changing across the basin in response
to restoration actions and/or continued degradation, relative to baseline
dataset and compared to regional performing criteria as summarized
in the Snohomish River Basin Salmonid Habitat Conditions Review
(Snohomish Basin Salmonid Recovery Technical Committee, 2002)?

•

How are land cover and other sub-basin scale conditions changing across
the basin in response to restoration actions and/or degradation, relative
Snohomish River Basin Salmon Conservation Plan – 12-17

to baseline dataset and compared to regional performing criteria as
summarized in the Snohomish River Basin Salmonid Habitat Conditions Review
(Snohomish Basin Salmonid Recovery Technical Committee, 2002)?
Large jurisdictions and agencies, such as King and Snohomish counties,
Tulalip Tribes, the U.S. Forest Service, Washington Department of Fish
and Wildlife, and NOAA-Fisheries should monitor on a basin and sub-basin
scale. Physical habitat inventories and land cover analysis is recommended
every five years, or more often on a rotational basis (i.e., large rivers one
year, tributaries another). Biological monitoring on an annual basis is
recommended. The Technical Committee will compile data and report
results to the Forum staff and the Policy Development Committee. Table
12.7 shows cumulative effectiveness monitoring and evaluation questions
and management action triggers. More detailed information on cumulative
monitoring priorities and data collection can be found in Appendix O.

Ecological Monitoring and Evaluation - Basin-Wide
Project Trends
Data from individual projects monitored (direct effectiveness monitoring)
will be combined into a cumulative evaluation. For example, each culvert
replacement project completed across the basin would be compiled into a list
that adds the amount of habitat made accessible to salmonids. The Technical
Committee and Policy Development Committee will evaluate the rates
and types of project and program implementation (from implementation
monitoring) and the effectiveness of individual projects (direct effectiveness
monitoring). The evaluation would be conducted biannually and respond to
the following questions:
•

What are the comparative benefits of different project types?

•

What are the benefits relative to the costs for individual projects and
project types?

•

Are the cumulative benefits from similar project types meeting biological
and socio-economic needs?
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Priority

Who Monitors

Frequency

1st

Monitor trends in smolt abundance and
characteristics for each stock throughout system.
Indicators: Number, length, timing, # hatchery origin
fish, # natural origin fish
WDFW, Tulalip
Tribes, NOAA
fisheries

WDFW, Tulalip
Tribes, NOAA
fisheries

Annually

Annually

How does the annual
enumeration compare to previous
year? Trend detected?

How does the annual
enumeration compare to previous
year? Trend detected?

Evaluation Questions

Co-mangers note significant
changes from past and predicted
results; co-managers request
Forum action.

Co-mangers note significant
changes from past and predicted
results; co-managers request
Forum action.

Management Action Trigger

1st

1st

Monitor mainstem habitat condition trends.
Indicators: pool frequency, % pool area, LWD
frequency, LWD jam frequency, Length of channel
edge

Monitor mainstem bank condition and bank
modification trends. Indicators: % bank instability, %
bank modifications

2007, 2010,
2013

2007, 2010,
2013

King and
Snohomish
Counties

King and
Snohomish
Counties

Have restoration efforts along
mainstem banks created needed
natural edge?

Are habitat trends improving
for salmonids in Mainstem
subbasins? If so, are they
improving enough for us to meet
our VSP/plan goals? If not, what
do we change to meet needs?

>5 miles of restored edge habitat
along mainstems by 2010; no net
gain in natural edge conditions
due to losses from development/
management practices

>20 new logjams by 2010; no
net gain in pool areas and/or
frequencies by 2010;

Relative to a baseline data set, how are physical habitat conditions changing across the basin in response to restoration actions and degradation?

1st

Monitor trends in total escapement, recruitment
and characteristics for each stock throughout
system. Indicators: Escapement, recruitment, #s of
natural origin stock, # of hatchery origin stock, length
distribution, age distribution, sex ratio, timing.

Relative to a baseline data set, how are salmonid population characteristics changing over time?

Cumulative Effectiveness Questions and
Monitoring Indicators

Table 12.7
Cumulative Effectiveness Monitoring and Evaluation Questions for Ecological Considerations
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1st

1st

1st

2nd

2nd

Monitor estuarine tidal marsh conditions trends.
Indicators: tidal marsh area by habitat type, blind tidal
channel area

Monitor temperature and water quality trends.
Indicators: 7-day moving average of daily maximum
temperatures, 303(d) listings

Monitor tributary stream habitat trends. Indicators:
pool frequency, % pool area, LWD frequency, LWD
jam frequency, bank instability, % surface fines in
spawning gravel

Monitor floodplain habitat trends. Indicators: Area
of slough/pond habitat; length of side-channels

Priority

Monitor marine and estuary shoreline
connectivity. Indicators: % armored, % feeder bluff,
% piers/docks (within drift cells), and habitat type and
distribution

Cumulative Effectiveness Questions and
Monitoring Indicators

Counties

Tulalip Tribes
and Counties

<68 acres of off-channel
floodplain restoration achieved
by 2010; no net gain in overall
acreage of floodplain habitat by
2010

Have off-channel floodplain
habitats increased through
implementation of restoration
actions? Has a net gain in offchannel floodplain habitats be
achieved?
2008, 2010,
2014

Negative trends in water quality

Are stream temperatures
increasing? Have these
increases reduced the habitat
available for juvenile rearing and
returning adults? Are the 303(d)
listed segments being improved
and delisted?

Are habitat conditions improving?

< 619 acres restored by 2010; no
net gain in tidal marsh habitat

Is there an increase in the
amount of connected and
accessible tidal marsh and blind
tidal channels?

2009, 2012,
2015

TBD

Tribes, Cities,
Counties,
DOE,
University of
Washington

< 1/2 mile of nearshore shoreline
restored by 2010; no net gain in
natural nearshore beaches or
shoreline

Management Action Trigger

Have restoration goals in the
Nearshore been achieved?

Evaluation Questions

<50% of lowland tributary
habitat goals in conservation
plan; no overall gain in habitat
improvement in lowland tributary
basins

2008, 2010

2008, 2010

Frequency

Snohomish
County

MRC, PSNP,
Tulalip Tribes

Who Monitors
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Priority

Who Monitors

Frequency

Evaluation Questions

Management Action Trigger

2nd

2nd

Monitor fish access at culverts. Indicators: # of
blocking culverts, # fixed, miles of access restored

TBD

2010

King and
Snohomish
Counties

State,
counties,
Tulalip Tribes
and NGOs

2010

Snohomish
County

1st

Monitor impervious surface

Monitor road density trends. Indicators: road length/
subbasin area

2008, 2015

King and
Snohomish
Counties

1st

Monitor forest cover and riparian forest condition
trends. Indicators: % mature forest cover, % woody
vegetation (mature evergreen, medium evergreen,
deciduous, shrub/small tree).

Is impervious surface increasing
across the entire basin or is it
contained to the urban streams
sub-basin strategy group?
How is the plan performing
the different subbasin strategy
groups?

How much access has been
restored? How many miles of
habitat are blocked?

< 30 culverts opened and
improved by 2010

Gains exceed amount modeled
in the Ecological Analysis for
Salmonid Habitat

Significant gains in impervious
surface outside the urban
streams sub-basin strategy
group; gains exceed amount
modeled in the Ecological
Analysis for Salmonid Habitat

Is sub-basin forest cover and
riparian forest cover increasing or
decreasing along EDT reaches?

Is road density decreasing in
headwater streams sub-basin
strategy groups?

<127 acres of riparian forest
planted in Mainstem Subbasins
by 2010; <50% of Lowland
Tributary riparian forest goals
(along EDT reaches)by 2010; net
loss is forest cover in any subbasin strategy group

Relative to a baseline data set, how are land cover and other subbasin scale conditions changing across the basin in response to restoration actions and degradation?

Cumulative Effectiveness Questions and
Monitoring Indicators

Adjustment
Cumulative effectiveness evaluation will enable the committees to make
recommendations to the Forum so that actions are selected to steer the plan
toward meeting the shared recovery goal. For example, if data from the
smolt outmigration study shows a trend of increased habitat productivity
that can be attributed to the combined effects of habitat restoration in the
basin (or along one of the mainstems), then the adjustment recommendation
may be to “not adjust” and continue implementing the same types of projects
at the same rate (see Table 12.8). If, however, the outmigrant data shows
that one mainstem is being adequately restored while the other is not, the
adjustment recommendation may be to allocate more habitat improvement
funding or projects to the underperforming mainstem.
In this way, data gathered through implementation monitoring, direct
effectiveness monitoring, and cumulative effectiveness monitoring can all
be connected and can inform the cumulative effectiveness adjustment. It
is expected that as the Forum implements, monitors, learns, and adjusts at
smaller scales with implementation and direct effectiveness monitoring, the
combined benefits of learning will be included in the larger-scale cumulative
picture.

Periodically reviewing and
adjusting this monitoring,
evaluation, and adaptive
management program will also
help improve plan efficiencies.

At the cumulative project level, the committees will make recommendations
to the Forum for increased (or decreased) activities in certain habitat types,
geographic areas, or in certain jurisdictions. As with implementation and
direct effectiveness, the monitoring and evaluation steps will be adjusted if
needed so that the most important data for plan effectiveness is analyzed.
Table 12.8 illustrates the triggers, responses, and responsibilities for the
three priority cumulative effectiveness questions related to ecological needs.
The evaluation trigger is a summary of the more detailed evaluation triggers
in Table 12.7.
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Table 12.8
Possible Cumulative Effective Adjustments for Ecological
Considerations
Evaluation Trigger
(from Table 12.7)

Possible Actions

Web

Physical habitat conditions have
not improved sufficiently or have
declined. This applies to the
mainstems, marine and estuary
shoreline connectivity, tidal marsh,
and water quality.

Forum staff works with Technical Committee to determine possible
reason, Forum staff reviews this information with Forum. If issues
are related to implementation, take actions identified in Section 12.3.
If issue related to projects, take actions identified in Section 12.4.
Let implementers know whether certain types of projects should be
increased or decreased (encourage what is working to other areas)

Staff, Technical
Committee, Forum,
implementers

Forest cover and riparian habitat
conditions have insufficient gains
or have declined

Forum staff works with Technical and/or Policy Committee to
determine possible reasons; Forum staff reviews this information with
Forum. If issues are related to implementation, take actions identified
in Section 12.3. If issues are related to projects, take actions identified
in Section 12.4.

Staff, Technical
Committee, Forum,
implementers

Fish population characteristics
and numbers have declined or do
not improve

Co-managers to consult with Technical Committee and Forum about
actions and causes, region may be involved. Adjust habitat, harvest,
and/or hatchery management actions

Co-managers,
Technical
Committee, Forum,
region

Socio-Economic Evaluation and Adjustment. Similar to the
cumulative evaluation and adjustment, the information gathered by the
project implementers as part of direct effectiveness monitoring will be
analyzed to determine the combined effects of actions across the basin.
Forum staff would conduct the evaluation with assistance from the Policy
Development Committee. This would occur biannually. Table 12.9 shows
the Forum’s socio-economic goals, cumulative evaluation questions,
management triggers, and possible actions to address thresholds that have
been triggered.

Adjustments to the plan actions
based on either ecological or
socio-economic needs must
consider potential
impacts on the other.
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1. Forum staff works with other agencies and NGOs to make this
information available thru existing newsletters; 2. Forum staff notifies
project sponsors that landowners concerns about project actions.
Sponsor to follow up.

1. Forum contacts regional organizations about situation; Forum staff
works to identify other sources of funding2. Forum and/or Forum
staff discuss needs with agencies and organizations that provide this
assistance to encourage redirection of actions

1. If decreased, make information
known; 2. If increased, make
information known and work with
sponsors to correct
1. No or very limited funding
increases or program expansions
over 2005 levels; 2. Technical
assistance not focused in high
priority areas

1. Numerous complaints
related to access restrictions;
2. No change above current
recreational fishing opportunities

Have we increased or decreased
the frequency that people
and structures are exposed to
flooding?

Have we invested sufficiently in
outreach, technical assistance,
and stewardship programs?

Have recreational opportunities
increased or decreased (access
to rivers, along rivers, and
closures due to log jams)?
Have run sizes increased to a
level allowing more recreational
fishing?

Avoid adverse impacts to
agricultural viability

Protect health and safety (protect
property from flooding)

Enhance the conservation ethic

Maintain recreational
opportunities

1. Direct complaints to Forum staff, Forum to write letters and/or
meet with sponsors and recreational groups with these projects to
identify a solution 2. See actions under implementation, cumulative
effectiveness for ecological considerations, and validation section

Forum and staff work with farm community to identify solutions (such
as location of projects, landowner use of property). Forum requests
that agencies and organizations increase or improve outreach and/or
technical assistance.

Landowners express concerns to
Forum staff and/or Forum.

Have we impacted the viability of
farming positively or negatively?
What was the total amount
of agricultural land used and
how much of this was highly
productive according to the
NRCS?

Forum staff follows up with individual jurisdictions or other public
agencies and reports back to Forum and landowners; Forum staff
arranges a joint meeting to help resolve; Forum writes a letter to
agencies if needed

Possible Management Actions

Promote innovative solutions

Action Trigger

Private and public landowners
express concerns that they want
more project or program flexibility

Cumulative Effectiveness
Evaluation Questions

Are we promoting innovative
actions?

Socio-Economic Goal

Table 12.9
Cumulative Effectiveness Evaluation and Possible Management Actions for Socio-Economic Considerations
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Action Trigger

Numerous complaints to or
about project sponsors re lack of
cooperation and/or information
meetings; complaints from
adjacent landowners

Tulalip Tribes communicate
concerns to Forum staff

Are we promoting and using
incentives? Are we working with
willing landowners? Have we
held informational meetings with
landowners and community?
Have we worked to improve
the availability to traditional and
cultural materials by planting
native plants that are important to
Tulalip Tribes?

Work cooperatively and
respectfully with private
landowners

Improve availability to traditional
and cultural materials

Socio-Economic Goal

Cumulative Effectiveness
Evaluation Questions

Forum staff follows up with sponsors (make sure they know about the
list) and reports back to Forum and Tulalip Tribes

Direct concerns to Forum staff. Forum staff to contact sponsor and
let Forum chair know of situation. Forum staff or Forum to encourage
sponsor to hold information meetings

Possible Management Actions

Table 12.9
Cumulative Effectiveness Evaluation and Possible Management Actions for Socio-Economic Considerations

12.6 Validation Monitoring, Effectiveness, and
Adjustment

Validation monitoring, evaluation, and adjustment tests and refines the
ecological recovery hypotheses and recovery strategies in this plan (similar
questions are likely to be addressed across Puget Sound). Results of the
direct and cumulative effectiveness steps are combined and evaluated
with fish population information. Validation monitoring can also test the
effectiveness and sensitivity of the models used to determine the effects
of actions on the abundance, productivity, diversity, and spatial structure
of the fish populations. Research and ongoing studies to contribute to
existing baseline datasets will inform model inputs and hypotheses over
time. Additional research to fill substantial data gaps such as the extent and
importance of current and predicted low flow problems on salmon would
also be addressed in this phase. Further work on the integration of habitat,
harvest, and hatchery hypotheses and strategies would also be addressed.
The highest priority questions to be addressed in the validation phase
include:
•

Are the hypotheses regarding habitat-limiting factors correct?

•

Are hypotheses regarding harvest management correct?

•

Are hypotheses regarding hatchery management correct?

•

Are hypotheses regarding the integration of habitat, harvest, and
hatchery correct?

•

Are hypothesis regarding the linkages among land use, watershed
processes, and habitat correct?

•

Are model outputs a close approximation of the real world?

Validation Monitoring and Evaluation
Table 12.10 summarizes the highest priority monitoring measures,
evaluation questions, management actions, and adjustment triggers linked to
validation monitoring. It is anticipated that validation of the hypotheses and
assumptions in the plan will require many more years of data, evaluation,
and learning. As information is learned through research and study,
results will be used to make recommended changes to model inputs and
plan recommendations, as appropriate. More detailed information on the
second- and third-priority monitoring measures and priorities can be found
in Appendix O.
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Priority

2nd

1st

1st

Evaluate use of mainstem and floodplain rearing
habitat by juvenile Chinook and other salmonids.

Evaluate juvenile salmonid use of the Snohomish
River estuary and nearshore.

Are hypotheses regarding habitat-limiting factors correct?

Evaluate population structure assumptions through
further genetic analysis and field surveys to document
spawning timing and distribution.

Are hypotheses regarding population structure correct?

Validation Questions and Monitoring Indicators

Table 12.10
Validation Monitoring and Evaluation Questions

NWFSC,
Tulalip Tribes

NWFSC,
Tribes,
Counties

Co-managers

Who Monitors

1-2 years

2-5 years

5-10 years

Frequency

If monitoring data yields results
that hypotheses regarding
juvenile utilization of these habitat
is incorrect, adjustment is needed

If monitoring data yields results
that hypotheses regarding
juvenile use of these habitat is
incorrect, adjustment is needed

Is an increase in rearing habitat
quantity and quality resulting in the
anticipated increase in capacity and
productivity of juvenile salmonids?
How does monitoring data reconcile
with the assumptions of how fish use
these habitats?

If distinct population is identified,
necessitates adjustment in
hypotheses and management
framework

Management Action Trigger

Is an increase in rearing area in
mainstem and floodplain habitats
resulting in the anticipated increase
in juvenile densities? How does
monitoring data reconcile with our
assumptions of how fish use these
habitats?

Is there a spring Chinook population
in the Snohomish River basin?
Are Pilchuck spawners genetically
distinct? How can we better our
understanding of diversity and spatial
structure across the Snohomish
River basin?

Evaluation
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1st

Priority

1st

1st

Refine estimates of freshwater and marine survival for
fingerlings and smolts

Quantification of the contribution of hatchery-origin
adults to natural spawning for each stock

Marking hatchery fish to distinguish them from wild

1st

Are hypotheses regarding hatchery management correct?

1st

Double-indexed coded-wire tagging program to track
marine survival harvest rates

Are hypotheses regarding harvest management correct?

Evaluate density-dependence for Snohomish basin
Chinook stocks.

Validation Questions and Monitoring Indicators

Co-managers

Co-managers

Co-managers

Co-managers

NWFSC, UW,
Tulalip Tribes

Who Monitors

TBD

TBD

TBD

TBD

TBD

Frequency

If data gathered differs from
Harvest hypotheses, adjustment
needed

Are the estimations of NOR
accurate? Are annual exploitation
rates accurate?

If assumptions are not accurate,
change management actions

If data gathered differs from
Harvest hypotheses, adjustment
needed

To estimate the productivity and set
harvest management guidelines.
Needed to correlate observed
survival patterns with environmental
conditions. Test EDT and SHIRAZ
model inputs

Does information gained from
additional mark and recapture
studies with hatchery fish aide us
in understanding hatchery/wild
interactions?

If data gathered differs from
Harvest hypotheses, adjustment
needed

If study data yields results that
should be incorporated into
plan activities, actions may
be reprioritized or sequenced
differently

Management Action Trigger

To enable direct assessment of
harvest distribution, and estimation of
harvest exploitation rates and marine
survival

How does density-dependent
migration and mortality in different
life stages affect restoration project
design and selection and the overall
recovery strategy? (i.e. effect of large
pink runs on recovery efforts)

Evaluation
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1st

1st

Determine the extent of hatchery gene contribution to
wild populations

Determine the extent of inbreeding within hatchery
populations.
Co-managers

Co-managers

Co-managers

Who Monitors

TBD

TBD

TBD

Frequency

1st

Co-managers,
NOAA
fisheries,
Snohomish
County
TBD

1st

1st

Evaluate the mechanistic linkages in the basin
between land cover, watershed processes and
instream habitat.

Model changes in peak flow characteristics (i.e.
timing, magnitude, frequency and duration)
attributable to land use practices, climate change and
water withdrawal.

NOAA
Fisheries,
universities,
Tribes

Snohomish
County, UW,
NWFSC

TBD

TBD

Are hypotheses regarding linkages among land use, watershed processes and habitat correct?

Refine integration of harvest, hatchery and habitat
in EDT and SHIRAZ and modeling runs to evaluate
interactions.

Are hypotheses regarding integration of habitat, harvest, and hatchery actions correct?

1st

Priority

Determine extent and magnitude of predation and
competition generated by hatchery populations on
wild populations as juveniles.

Validation Questions and Monitoring Indicators

Use new data to redesign, if
necessary

How does this information assist
management decision pertaining to
hatchery/wild interactions?

If assumptions are not accurate,
refine model and adjust
approaches to restoration

If assumptions are not accurate,
change management actions

Are modeled interactions accurate?
Is our understanding of the relative
importance of factors contributing
to alteration of peak flow timing,
frequency, magnitude and duration
of flows adequate? Do we
need refinement to better make
management decisions?

If assumptions are not accurate,
change management actions

If assumptions are not accurate,
change management actions

Have hatchery practices that
contribute to gene flow to wild
populations stopped or been
reduced?

Are assumptions pertaining to
interaction of hatchery, harvest, and
habitat accurate? Does the model
use them accurately?

If assumptions are not accurate,
change management actions

Management Action Trigger

Are assumptions pertaining to
hatchery/wild interactions accurate?

Evaluation

Validation Adjustment
After validation monitoring data are analyzed and evaluated, the plan
hypotheses will likely need to be updated to reflect new learning.
Hypotheses in the forms of model inputs, ecological interaction assumptions,
and fish performance that serve as the plan foundation will benefit
from adjustments. For example, we might learn that our assumption
that increased juvenile rearing habitat in the mainstem river corridors
is not resulting in the expected juvenile densities. We could also learn
that deforestation in the headwaters is contributing to more significant
degradation downstream than originally estimated. These scenarios show
how 10 years of data may be used to update and refine our model inputs,
the understanding of ecological linkages, and the assumptions of habitat
values. The validation adjustment provides the opportunity to update the
broad picture understanding of the basin and make adjustments for the next
10-year interval that will be more effective than the first. The validation
monitoring and evaluation will be adjusted as needed to improve plan
effectiveness.
Table 12.11 illustrates the validation triggers, possible actions, and
responsibilities for the five priority categories.
Table 12.11
Validation Triggers and Actions
Type of Action Trigger

Possible Actions

Who

Validation monitoring and
research support need to refine
habitat hypotheses

Technical Committee works with Forum to adjust these and
related actions. Forum reports changes to regional level

Validation monitoring and
research support need to refine
harvest hypothesis

Co-managers adjust these and related recommendations
with the Technical Committee and then Forum. Comanagers address these at the regional level with Forum
cooperation.

Validation monitoring and
research support need to refine
hatchery hypothesis

Co-managers adjust these and related recommendations
with the Technical Committee and then Forum. Comanagers address these at the regional level with Forum
cooperation.

Validation monitoring and
research support need to refine
hypothesis related to integration of
habitat, harvest, and hatchery

Co-managers, TC, and Forum work cooperatively to adjust
these and related recommendations. Forum and comanagers work to address these at the regional level.

Co-managers, Technical
Committee, Forum

Model need to be adjusted
to reflect new or improved
information

Co-managers, TC, NOAA Fisheries work cooperatively to
address these. TC consults with Forum on need for new
model runs and related possible adjustments

Co-managers, Technical
Committee, Forum, NOAA
Fisheries
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Technical Committee, Forum

Co-managers, Technical
Committee, Forum

Co-managers, Technical
Committee, Forum

Section 13.0
RECOMMENDED IMPLEMENTATION PLAN
How will the actions recommended in Sections
6.0 through 12.0 be implemented? This section
summarizes the Forum’s recommended actions,
identifies items not fully addressed in this plan
that could be analyzed in the future, explains plan
implementation costs and funding recommendations,
and presents implementation commitments from
Forum members.

13.1 Summary of Recommended
Actions

The Forum’s recommended actions are described in
several sections of the plan, and help provide a general
context for the kinds of implementation commitments
different entities have made (described in more detail
at the end of this section). A brief summary of the
recommendations is provided below.

Summary of Recommended Actions

Harvest and Hatchery Actions and
Integration with Habitat Actions
(Sections 6.0 and 7.0)

Additional Actions for the Future Other Concerns

Harvest and hatchery actions are being or will be
implemented by the co-managers to improve harvest
and hatchery management. They will be integrated
with habitat improvement actions detailed in this plan
to maximize recovery efforts.

How will the actions be funded?

Vision for Recovery (Section 8.0)

Additional Actions for the Future Water Quantity

What are the expectations about
implementation commitments?
What are the implementation
commitments?

June 2005

The recovery approach directs capital investment
toward the nearshore, estuary, and mainstems to get
the listed species back on track, while minimizing
habitat losses and making gains throughout the rest of
the basin. In addition, habitat condition milestones for
the next 10 years are outlined. Subsequent sections
explain options for reaching these milestons.
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Recovery Strategies by Land Use Category (Section 9.0)
Cooperative approaches to working with farming, forestry, rural
residential, urban, and roads and utilities are outlined. The Forum values
the contributions these sectors make to the community and recommends
working collaboratively on habitat protection and restoration strategies.
These approaches help shape the recommendations provided in Sections 10.0
and 11.0.
The Forum recognizes that
protecting and restoring salmon
habitat now is important because
the opportunity cost will be
higher in the future.

Basin-Wide Recovery Tools (Section 10.0)
Policies and Integrated Planning. These recommended policies relate
to planning within existing regulatory frameworks, and provide sample goals
and objectives as guidance to help jurisdictions align their regulations and
policies with salmon recovery needs.
General Regulatory and Programmatic Recommendations. This
section includes broad policy recommendations that apply throughout the
basin.
Regulatory and Programmatic Actions Specific to Resource
and Activity. These recommendations offer specific guidance on policies
pertaining to land use, wetlands, stream buffers, infrastructure in wetland
and stream buffers, shoreline modifications, floodplain alterations, channel
migration zones, landslide hazard areas, clearing and grading, retention
of large woody debris, stormwater, water quality, and habitat-forming
processes.
Additional Regulatory and Programmatic Ideas. Additional
suggestions are provided on the topics of mitigation and noxious weed
removal.
Stewardship and Implementation Capacity. This subsection includes
recommendations for engaging in public outreach and education activities,
providing technical assistance, and encouraging stewardship.
Incentives and Other Innovative Approaches. These recommended
policies and ideas are creative approaches to salmon recovery efforts that
need to be continued or developed.
Compliance Efforts. This subsection provides recommendations designed
to encourage compliance with existing policies and regulations that protect
salmon and habitat.
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Recommended Actions by Sub-Basin Strategy Groups
(Section 11.0)
Recommendations for all Capital Projects. Among other guidance
in this sub-section, the Forum recommends that projects be done with
willing landowners and that the community be informed and, if appropriate,
involved.
Recommendations for the 12 Sub-Basin Strategy Groups. For each
group, there is a section describing the ecological actions needed, habitat
threats, general approach, and specific project opportunities that can be used
to meet the plan milestones. Lists of projects are in Appendix L.

Monitoring, Evaluation, and Adaptive Management
(Section 12.0)
The socio-economic and ecological parameters for monitoring, evaluating,
and adaptively managing implementation, direct effectiveness, cumulative
effectiveness, and validation are described and prioritized.

13.2 Additional Actions for the Future - Water
Quantity

Adequate quantities of cool, clean water are a key habitat requirement
for sustainable fish populations. The timing, magnitude, frequency, and
duration of floods and low flows are unique to each stream and sub-basin.
Basin hydrology is primarily a function of land cover (i.e., vegetation and
impervious surfaces), climate, and geology. Human actions affect basin
hydrology and, in turn, the quantity and quality of habitat available to
salmon.
Impervious surfaces from development increase surface water runoff and
decrease infiltration. This contributes to more intense floods during rain
events and lower water levels during the dry summer months. Removal of
forest cover and increasing the number of roads can also have similar effects
on stream flows. Increases in flooding resulting from land use choices can
increase scour of salmon redds, increase bank erosion and fine sediment
intrusion to spawning gravel, wash away large woody debris, and create
wide but shallow channels. These channels often have less rearing habitat and
higher temperatures. Lower summer flows reduce the quantity of habitat
available for spawning and rearing and can increase temperatures.
Concerns across Puget Sound about the adequacy of water quantity for
salmon could become a regional priority for recovery. The following section
outlines water quantity concerns in the Snohomish River basin and how these
could be addressed.
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Concerns in the Snohomish River Basin
Water quantity concerns in the Snohomish River basin include known
low- and peak-flow problems, potential impacts from climate change, water
supply projects, and instream flows. Each of these topics is discussed in more
detail below.
Known low- and peak-flow problems. In addressing water quantity for
salmon, addressing peak- and low-flow concerns will likely be a priority.
Concerns about the adverse impact of peak-flow, flow-timing, and low-flow
problems on salmonid life history were incorporated into the plan at the level
of detail that was available. Preliminary analyses have identified low- and
peak-flow problem areas. In the Ecological Analysis for Salmonid Conservation,
modeling of peak-flow hydrology indicated that 16 and 13 sub-basins had
degraded and moderately degraded hydrologic conditions, respectively
(SBSRTC, 2004). Additional modeling by NOAA Fisheries is underway to
better assess changes in hydrology related to land use and climate changes
(Battin et al., in prep.). When complete, these efforts will be incorporated
into the SHIRAZ model.
Forty-four streams with potential low-flow problems have been documented
in the basin (Lombard et al., 2004). These are listed below in Table 13.1.
This information was prepared concurrently with the Ecological Analysis for
Salmonid Conservation and was therefore not available during development of
the scientific support for this plan.
Table 13.1
Known Low-Flow Problems and Suspected Causes
Sub-Basin

Stream#

Suspected Causes

Type of Problem

Quilceda Creek

7.004

Exempt well withdrawal
Development
Changes to channel

Summer/fall baseflows

Allen Creek

7.0068

Exempt well withdrawal
Development
Changes to channel

Summer/fall baseflows

Sunnyside Drainages

7.0082-0090

Development
Changes to channel

Summer/fall baseflows

Everett Coastal Drainages

7.1722-1730

Development

Summer/fall baseflows

Forbes Hill Drainages

7.0117-0119
7.0123-0124

Municipal withdrawal
Exempt wall withdrawal
Development

Summer/fall baseflows

Lake Stevens Drainages

7.0147-0150

Exempt well withdrawal
Developement

Summer/fall baseflows
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Sub-Basin

Stream#

Suspected Causes

Type of Problem

Lower Snohomish Marshland

7.0120-0122

Developement
Changes to channel

Summer/fall baseflows

Pilchuck River - Middle

7.0125

Municipal withdrawal
Exempt well withdrawal
Development

Summer/fall baseflows

Upper Snohomish Cathcart

7.0206-0208,
7.0210-0218

Exempt wll withdrawal
Development

Summer/fall baseflows

Snoqualmie Mid & Upper Mainstem

7.0219

Municipal withdrawal
Exempt well withdrawal
Development

Summer/fall baseflows

Snoqualmie Mid Mainstem

Tuck Creek
7.0268

Exempt well withdrawal
Development

Summer/fall baseflows

Tolt River Lower

7.0291

Municipal withdrawal
Exempt well withdrawal
Changes to channel

Reduced spring flows
Summer/fall baseflows
Reduced fall freshets

Tolt River Lower

7.0292
Langlois Creek

Exempt well withdrawal
Development

Summer/fall baseflows

Raging River Lower

7.0384

Municipal withdrawal
Exempt well withdrawal
Development
Changes to channel

Summer/fall baseflows

Coal CreekLower

7.0456

Exempt well withdrawal
Development

Summer/fall baseflows

Skykomish Lower Mainstem

7.0818
Riley Slough

Changes to channel
Reduced fall freshets

Summer/fall baseflows
Reduced spring flows

Skykomish Lower Mainstem

7.0825
Haskel Slough

Exempt well withdrawal
Changes to channel

Summer/fall baseflows
Reduecd spring flows
Reduced fall freshets

Skykomish Lower Mainstem

7.0865
Elwell Creek

Exempt well withdrawal

Summer/fall baseflows

Sultan River,
below RM 9.7

7.0881

Municipal withdrawal
Other diversion
Changes to channel

Reduced spring flows
Reduced fall freshets

Sultan River,
RM 9.7 - RM 16.5

7.0881

Municipal withdrawal
Other diversion

Reduced spring flows
Summer/fall baseflows
Reduced fall freshets

Skykomish Upper Mainstem

7.0970
Proctor Creek

Exempt well withdrawal
Changes to channel

Summer/fall baseflows
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Sub-Basin

Stream#

Suspected Causes

Type of Problem

Upper SF Skykomish

7.1407
Maloney Creek

Changes to channel

Summer/fall baseflows

Dubuque Creek

7.0139

Exempt well withdrawal

Summer/fall baseflows

Little Pilchuck

7.0146

Exempt well withdrawal
Development

Summer/fall baseflows

French Creek

7.0184

Exempt well withdrawal
Development
Changes to channel

Summer/fall baseflows

Ames Creek

7.0278

Municipal withdrawal
Exempt well withdrawal
Development

Summer/fall baseflows

Harris Creek

7.0283

Exempt well withdrawal
Other diversion

Summer/fall baseflows

Patterson Creek

7.0376

Municipal withdrawal
Exempt well withdrawal
Development

Summer/fall baseflows

Tulalip Drainages

7.0001-0011

Municipal withdrawal
Exempt well withdrawal
Development

Summer/fall baseflows

South Fork Tolt River

7.0302

Municipal withdrawal

Reduced spring flows
Reduced fall freshets

Lower Woods Creek

7.0826

Municipal withdrawal
Exempt well withdrawal
Development

Summer/fall baseflows

May Creek/
Lower Wallace River

7.0940

Other diversion

Reduced spring flows
Summer/fall baseflows

May Creek/
Lower Wallace River

7.0943

Municipal withdrawal
Exempt well withdrawal
Other diversion
Development
Changes to channel

Summer/fall baseflows

North Fork
Skykomish - Lower

7.0983
Lewis Creek

Exempt well withdrawal
Changes to channel

Summer/fall baseflows

Noth Fork
Skykomish - Lower

7.0992
Star Creek

Exempt well withdrawal
Development

Summer/fall baseflows

Cherry Creek

7.0240

Exempt well withdrawal
Other diversion

Summer/fall baseflows

West Fork
Woods Creek

7.0831

Exempt well withdrawal
Development

Summer/fall baseflows
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Sub-Basin

Stream#

Suspected Causes

Type of Problem

Griffin Creek

7.0364

Exempt well withdrawal
Development

Summer/fall baseflows

Griffin Creek

7.0371
East Fork

Municipal withdrawal
Exempt well withdrawal

Summer/fall baseflows

Lower South Fork
Snoqualmie River

7.0467

Municipal withdrawal
Exempt wells
Development

Summer/fall baseflows

Olney Creek

7.0946

Municipal withdrawal

Summer/fall baseflows

Potential impacts from climate change. The magnitude of the low
flow problems is expected to grow with increasing population and climate
change. For example, temperatures in the Pacific Northwest increased on
average 1.5 degrees F between 1920 and 2000 (Climate Impacts Group,
2004). This coincided with earlier spring snowmelt and loss of snowpack
throughout the region. While natural climate variability exists on seasonal,
decadal, and even longer timescales, the long-term trend cannot be
explained by natural cycles.
According to the Intergovernmental Panel on Climate Change, there is
new and substantial evidence that human activities account for most of the
warming (IPCC, 2001). Climate models predict that the warming trend
will continue and accelerate in coming decades. Eight 21st century climate
scenarios evaluated by the University of Washington’s Climate Impact
Group predict an average annual temperature increase of 2.7 degrees F by
the 2020s and 4.1 degrees F by the 2040s (Climate Impacts Group, 2004).
Most models predicted warmer, wetter winters and warmer, drier summers.
This will likely result in less winter snow accumulation, higher winter
streamflows, earlier spring snowmelt, earlier peak spring streamflows,
and lower summer flows. The consequence for salmon recovery could be
substantial. As more becomes known, the plan will need to be adjusted to
address these impacts.
Water supply projects. There are two major municipal withdrawals in
the basin by the cities of Seattle and Everett. The City of Seattle operates
a dam on the South Fork Tolt River and the City of Everett and Snohomish
Public Utility District operate a dam on the Sultan River. Instream flow
requirements to limit impacts to salmon for the South Fork Tolt and Sultan
Rivers were set through the Federal Energy Regulatory Commission
licensing process. Under relicensing processes for these facilities, salmon
impacts will be further reviewed. The Sultan license expires in 2011 and the
Tolt license in 2029. The City of Snohomish, which operates a run-of-the-
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river dam on the Pilchuck River, also makes a small municipal withdrawal.
Snohomish also receives water from the City of Everett.
Instream flows. In 1979, the Washington State Department of Ecology
set instream flows for the Snohomish River basin. These were established
for 10 locations in the basin: South Fork Skykomish River, Sultan River,
Skykomish River, North Fork Snoqualmie River, Tolt River, Pilchuck
River, Snohomish River, and three locations on the Snoqualmie River
(Washington Administrative Code 173-507). The methodology for
establishing the instream flows was based on a two-step process. First,
hydrologic calculations were made based on observed flows. These were
then refined by a point system based on several instream usage values (e.g.,
fish, water quality, aesthetics). For most streams, the instream flows were
set on an exceedence basis, meaning flows exceed a certain level for a certain
percentage of time. Most instream flows were typically set at about 70%
probability of exceedence. In other words, under these flow conditions
instream flow had a probability of not being met about 30% of the time.
Water withdrawals in the basin may increase the frequency that baseflows
are not met, and storage in the basin may be used to decrease this frequency.
Stream gages on the Snoqualmie and Snohomish rivers indicate that for the
period 1979 to 1992, the set instream flows were not reached on an annual
average of 114 and 121 days per year, respectively. In the Snohomish River
basin, there are 22 locations where low-flow limitations are stated for small
creeks or streams. In addition, there are eight surface water closures in the
basin. Surface water closures prevent the issuance of ground and surface
water rights in a closed basin unless impacts are fully mitigated.

Next Steps for Addressing Instream Flows
Addressing instream-flow issues for salmon will be complex, as both
ecological and social issues must be considered. General steps and a possible
timeline are outlined below. Completing these actions will require a
commitment of trust, time, resources, and substantial cooperation among
partners. The Forum recently discussed how they would work cooperatively
to address water quantity as it relates to salmon recovery.
From 1998 to 2002, the City of Everett, The Tulalip Tribes, Snohomish
County, King County, and Alderwood Water District discussed initiating
watershed planning with the Department of Ecology under RCW 90.92.05
et seq. While this planning process never commenced, some Forum members
believe that instream and out-of-stream water issues will need to be resolved
through a regional planning process.
Shared Strategy for Puget Sound has outlined a three-part strategy to address
flow issues. While this strategy is still being developed at the regional level,
13-8 – Snohomish River Basin Salmon Conservation Plan

the general steps are as follows. Applying these steps in the Snohomish River
basin is explained in the following sub-sections.
a. Encourage flow setting by watershed groups and the state to ensure
adequate water for instream flows needed for a sustainable fish
population
b. Advance scientific understanding related to instream flows for salmon
c. Achieve and protect flows now with flow augmentation or withdrawal
reduction
Potential options for enhancing flows were not evaluated for their feasibility,
cost, and likely effectiveness as part of this planning process. Like the
development of the Snohomish River Basin Salmon Conservation Plan, an instream
flow analysis process would involve significant additional work, involving
parallel steps to address scientific and socio-economic issues. In addition
to actual flows, other flow-related issues that should be considered include
temperature, water quality, gravel recruitment, woody debris recruitment,
and scouring. This additional work would be used by the Forum or another
appropriate body to identify options and to develop a plan of action for
addressing the instream flow needs in the highest-priority locations.
The steps described in Table 13.2 would need to be taken to identify
instream flow needs and how to protect and achieve these flows. This
includes the need to address the smaller streams that provide habitat for
cutthroat, stealhead, and bull trout. While some initial steps are completed
or underway, much work remains to identify the scope, management, and
funding of additional analysis.
Table 13.2
Steps to Identify and Ensure Adequate Instream Flows for Salmon
Step

Status/Potential Timeframe

Possible Lead

1. Document historic and current hydrology

Initial peak flow evaluation in the EASC
Step 3 (2004). Likely additional analysis
required.

Snohomish County or Department
of Ecology

2. Document (a) peak flow and (b) low flow
problems

Initial evaluation conducted
a. EASC Step 3, 2004
b. Lombard, et al., 2004

Snohomish County or Department
of Ecology

Likely additional documentation and
analysis required.
3. Prioritize the flow problem locations

2005 or 2006 – (This would need to be
added to the work plan.)

Snohomish Technical Committee
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Step

Status/Potential Timeframe

Possible Lead

4. Evaluate future impacts to streamflow/
fish habitat in basin:
a. Climate change
b. Land use (1)/land cover (2)
c. Surface water runoff
d. Withdrawals (e.g., municipal, irrigation
and exempt well withdrawals

Some underway

a. NOAA Fisheries
b(1). Tulalip Tribes
b(2). NOAA Fisheries
c. Snohomish County
d. Unknown

5. Scientific studies to evaluate linkages
between flows and salmon survival and
productivity in the Snohomish River
basin

~ 2006

Unknown

6. Model changes in terms of salmon
population performance in SHIRAZ
and EDT. Include sensitivity analysis
to evaluate magnitude of impact
from various assumptions and flow
management schemes.

~ 2006 or 2007

Snohomish County (for EDT),
NOAA Fisheries

7. For the higher-priority locations, identify
instream flow goals that allow variability
due to natural and human-caused
changes to the hydrologic regime

2007

Snohomish Basin Salmon Recovery
Forum

8. Develop options for protecting and
enhancing flows to meet instream flow
goals

~ 2008

Snohomish Basin Salmon Recovery
Forum

9. Identify decision-making process and
socio-economic criteria for evaluating
options. Evaluate options and make
recommendations to the Snohomish
Basin Salmon Recovery Forum,
including whether the Forum is the
appropriate “body” to decide these
issues.

2008

Snohomish Basin Salmon Recovery
Forum

10. Decide on an action plan to protect
and provide instream flows for salmon
recovery

2009

Snohomish Basin Salmon Recovery
Forum or other stakeholders group

11. Implement actions. Use adaptive
management to reflect new
information on flow conditions and flow
management agreements.

2010 and beyond

Snohomish Basin Salmon Recovery
Forum (or other stakeholders group)
and Snohomish County

a. Battin, et al. (in progress ~2005)
b(1). Vail, et al. (in progress ~2005)
b(2). Battin, et al. (in progress)
c. Not started
d. Not started
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Policy issues that would need to be addressed include how NOAA Fisheries,
U.S. Fish and Wildlife Service, Department of Ecology, and others would
use these recommendations.

Advancing the Science
The current level of information in the Snohomish River basin is not
adequate to make well-informed management decisions about instream
flows. Shared Strategy’s Instream Flow Assessment Pilot Project in the
Stillaguamish River basin will be completed in June 2005. The results of this
work will highlight flow management issues that are common throughout
Puget Sound (flow diversions and land use/land cover changes). Building on
this Pilot Project and the Central Puget Sound Low Flow Survey, low-flow issues
and threats to salmon in the Snohomish River basin can be better defined.
Through the evaluation and adaptive management process outlined in Section
12.0 of this plan, this information can be used to help develop actions to
address the identified concerns.

Achieving and Protecting Flows
Implementing the 10-year milestones proposed in this plan, the basin-wide
recommendations outlined in Section 10.0 (including policies and programs),
and the sub-basin strategy group recommendations outlined in Section 11.0
will begin to address hydrologic impacts by including recommendations to
protect and improve retention of forest cover and limit impervious surfaces.
Other actions could be identified through adaptive management.

13.3 Additional Actions for the Future - Other
Concerns

The Forum has identified several other actions that could be pursued in the
future, which are described below.

Evaluating Current Protection Programs
During review of the draft plan, the Shared Strategy for Puget Sound
suggested that each jurisdiction’s Critical Areas Ordinance, Shoreline Master
Program, and other ordinances and voluntary programs be evaluated relative
to the needs stated for recovery in the plan. This evaluation would help
identify the actions necessary to remedy gaps in protection that, if addressed,
would improve the certainty that recovery could be achieved across Puget
Sound. The Forum agreed that this could be pursed in the future as part of
long-term monitoring and adaptive management, and that political support
would be needed to conduct this work.
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Analyzing Costs and Economic Benefits of Plan
Implementation
The Forum supports demonstrating that, in addition to the costs associated
with implmenting plan actions, real economic gains linked to those efforts
will also be achieved. Examples of benefits beyond salmon-related concerns
include increased local recreation and tourism revenue and property values.
In addition, the analysis could demonstrate the economic benefit that may
occur if salmon populations are thriving and removed from the threatened
species list. The Forum agreed that this is an important issue to address in
the future, though a timeline has not been set.

Considering the Role of Mitigation Banks
Three mitigation banks are proposed in the basin, and a fourth is under
discussion. While mitigation will play a role in meeting the milestones in this
plan, the Forum has not discussed mitigation banks in detail. One key issue
of concern to Forum members related to mitigation banks is the potential
loss of agricultural land.

Considering Additional Protection Designations
The Forum has not discussed protection programs such as the Wild Sky
Wilderness proposal or the Department of Ecology’s new Outstanding
Resource Waters designation. These could be discussed by the Forum in the
future.

Forestry
About half of the Snohomish River basin is in forestry production and
covered by the Northwest Forest Plan or State Forests and Fish Agreement.
While developing this plan, the Forum identified actions that could be
taken to protect and restore forest cover, recognizing that forest practices
are managed at the state and federal level. The Forum could have additional
discussions or work more closely with the agencies and organizations that
participate in those plans to help ensure that the priorities identified in the
Snohomish Basin Salmon Conservation Plan are being addressed.

13.4 How will the actions be funded?

This sub-section provides an estimation of the cost to implement the plan,
quantifies how much is already being spent on salmon recovery actions, and
identifies possible funding sources.

How much will it cost to implement that plan?
Implementing the plan will incur capital restoration, property aquisition, and
non-capital costs. Estimated 10-year costs for plan implementation are listed
in Table 13.3. The estimated total annual cost is also shown (calculated as
if the implementation rate were the same each year). Cost estimates should
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be used cautiously. Notes on how costs were developed are provided in
Appendix M - Cost Estimates Background.
Table 13.3
Estimated 10-Year Costs
Area or Action

Estimated Cost Over 10 Years

Capital Restoration
Nearshore
Estuary tidal marsh
Mainstem - riparian
Mainstem - bank restoration
Mainstem - off-channel reconnection
Large woody debris jams
Culverts
Mainstem secondary restoration
Lowland tributaries
Headwaters
Capital sub-total

$17.9 million
$25.0 million
$4.4 million
$18.9 million
$10.0 million
$2.0 million
$3.6 million
$700,000 identified
$7.9 million identified
$2.6 million identified
$93.0 million

Acquisition for Protection or Restoration
Estuary acquisition
Mainstem – Skykomish and Snohomish acquisitions/easements
Mainstem – Snoqualmie acquisitions/easements
Acquisition sub-total

$3.2 million
$5.0 million
$7.5 million
$15.7 million

Non-Capital (Includes Existing and Additional Costs)
Coordination
Update regulations
Compliance and permit tracking
Technical assistance
Education and outreach
Incentive program management
Monitoring and adaptive management
Data gaps
Operating expenses
Non-capital subtotal

$4.8 million
$400,000
$3.2 million
$6.8 million
$1.2 million
$1.6 million
$5.6 million
$1.0 million
$360,000
$25.0 million

Estimated 10-year cost

$133.7 million

Estimated annual cost

$13.4 million

Capital Restoration. Accurately estimating capital restoration project
costs is challenging because project proposals often include several
restoration elements, and project specifics are usually not known until design
is complete.
Acquisition for Protection or Restoration. Acquisitions will likely
be needed to protect or restore habitat in the Snohomish estuary, and most
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In 2004, King County made
a significant acquisition by
buying the development rights
to approximately 90,000
acres of working forestland
from Hancock Timber Resource
Group.

will be fee simple purchases (purchasing both the property and development
rights). In the mainstems, much habitat protection and restoration will
likely be accomplished through public-private partnerships with landowners,
although some acquisitions in fee simple or easements is likely to occur. In
most cases, specific properties are not identified for acquisition in this plan
(see Appendix L - Project Idea and Opportunity Lists for more detailed
project specifics).
Non-Capital Costs. Non-capital cost estimates consider a mix of existing
resources and additional needs. It should be noted that some costs could be
higher initially or at specific times during implementation.
Not included in the estimates are:

Cost estimates are order of
magnitude and should be used
cautiously.

•

Acquisition estimates for the nearshore, lowland tributaries, and
headwaters because these needs are unknown.

•

Costs of identified non-capital projects for the nearshore and estuary.

•

Costs of agencies to participate on the Forum.

•

Predicted cost increases for public capital projects due to regulations.

•

Incentive costs.

•

Federal and state staff-time costs.

•

Costs of harvest and hatchery actions.

How much is already being spent on salmon recovery
actions?
As described in Section 8.0, many local governments, organizations, and
individual landowners have been implementing actions for several years.
While the plan does not account for this total cost, the following examples
demonstrate that salmon recovery actions are not starting from scratch in
the Snohomish River basin. Approximately 40% of current funding comes
from local government sources. The Tulalip Tribes contributes significant
levels of funding for capital projects, monitoring, and other activities. Nongovernmental organizations also contribute towards monitoring and capital
projects.
About 80% of current funding is spent on capital projects. For example, the
Salmon Recovery Funding Board awarded a total of $1.2 million to projects
in the basin with a local match of more than $1.9 million in 2004. Award
levels and local matching funds vary each year. King County and Snohomish
County, as well as The Tulalip Tribes and others, have capital programs in
place. Snohomish County, for example, spends well over $250,000 a year on
design and feasibility studies for a variety of projects that improve habitat.
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The Tulalip Tribes have spent over $3 million for restoration of the Qwuloolt
site in the estuary.
A mix of sources, including local fees and grants, currently funds non-capital
costs. For example:
•

The Tulalip Tribes estimate that they spend about $1 million annually for
their smolt trapping project, technical analysis, salaries for research and
policy staff, the Bernie Kai-Kai Gobin hatchery, and some restoration
work.

•

King County and the Snoqualmie Watershed Forum spend an estimated
combined total of about $1 million annually for non-capital costs. This
includes staff to maintain the Snoqualmie Watershed Forum process,
scientific work for monitoring and related ecological analysis, basin
stewards focused on agriculture and forestry, as well as staff for outreach
and incentive programs.

•

Snohomish County currently spends over $700,000 annually for work
related to salmon recovery in the Snohomish River basin. This includes
staffing for the Forum and the lead entity process for the Salmon
Recovery Funding Board, scientific work for the plan, plan development,
and project prioritization. Funding also supports a basin steward, general
outreach and education, and related work.

Where will funding come from and what are the Forum’s
recommended funding policies?
Securing funding sources for salmon recovery efforts is of great interest
and importance to the Forum and is essential to successfully implement
the plan. Forum members and staff are working to identify and secure
short- and long-term funding sources for implementing salmon recovery
actions. Some future funding strategies are being led at the regional level
by the Shared Strategy for Puget Sound and others. The policies below are
recommendations for focusing the Forum’s efforts.

Support for a salmon recovery “funding quilt”
The Forum recognizes that implementing an effective plan will require
a significant and steady stream of local, state, and federal funds. The
Forum supports efforts through Shared Strategy for Puget Sound and local
jurisdictions to evaluate and secure funds from a variety of federal, state,
local, and private sources to create a “ salmon recovery funding quilt.”

Explore local funding options
Local governments cannot afford to implement multi-million dollar habitat
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restoration projects of the scale proposed in this plan without significant
boosts from existing or new funding sources. The Forum recognizes that a
successful element of the funding quilt may be local option fees. As such the
following ideas are recommended for further analysis at the local level.
Continued use of local fees. The Forum recommends local governments
continue to use their local surface water management fees, wastewater
treatment fees, and other assessments to the extent practicable as possible
sources for salmon recovery commitments.
Identification of new funding sources. The Forum supports research
and analysis of new local funding sources, including issuing new municipal
bonds, creating a new local special purpose district or assessment,
rededicating an existing fee, increasing Conservation Futures, or other
creative financing used by jurisdictions around the country.
Flush fee. The Forum should evaluate and make a recommendation on the
feasibility and potential budget impact of establishing a local option flush
fee earmarked exclusively for salmon habitat protection and restoration
projects. This evaluation should include all urban and rural lands in King and
Snohomish counties.
Residential pesticide and fertilizer fee. The Forum should evaluate the
feasibility and potential budget impact of establishing a local option fee for
residential pesticides and fertilizers. This effort would target a major source
of pollution inside urban areas. If approved, any funding generated should
be earmarked solely for voluntary salmon habitat acquisition and restoration
projects identified in the plan.
Conservation Futures bond. The Forum recommends King County and
Snohomish County consider developing a voluntary Conservation Futures
Purchase of Development Rights/Transfer of Development Rights bond to
protect, preserve, and restore threatened habitat areas identified in the plan.
Conservation District fees. The Washington State Legislature adopted
a Conservation District local option per parcel per year fee that has been in
place for four years in King County. Snohomish County has not implemented
this local option. The Forum recommends a Conservation District parcel
fee per year be continued in King County and considered for adoption in
Snohomish County. Using these funds for large projects that benefit both
salmon and farmers will help support a viable agricultural industry and
improve salmon habitat. This very flexible resource has catalyzed millions
of dollars in funding for salmon habitat restoration and conservation efforts
throughout the Snoqualmie Valley and King County.
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Support Funding Diversification
To diversify funding options and ensure adequate dollars for salmon
recovery, federal, state, and non-governmental sources must also be
identified. As such, the following ideas are recommended for further
analysis.
Salmon Recovery Funding Board. The Forum supports continuing the
Salmon Recovery Funding Board that has helped direct millions of dollars
toward recovery efforts. The Forum encourages the Board to allocate
funding based on regional priorities and projects’ relative value for salmon
(i.e., “Where can we achieve the best bang for the buck?”).
Support for regional efforts. The Forum supports Shared Strategy for
Puget Sound’s efforts to identify regional, state, and federal funding sources.
Use of grant funds. The Forum supports the efforts of local governments
and others responsible for recovery to continue to apply for state and federal
grants. The Forum recognizes grants are unstable sources of funding to meet
habitat condition milestones and commitments under the plan, but believes
they are a critical source for current efforts.
Federal funds. The Forum recommends working more closely with
federal agencies to provide staffing and funding to the Snohomish River
basin recovery needs. Strategies include: 1) creating line items in federal
department budgets (these may be a key tool to secure more dependable
funding), and 2) working more closely with the U.S. Department of
Agriculture, since a substantial amount of effort to recover salmon in the
Snohomish River basin will occur on agriculture lands.
State funds. State agencies should use the priorities in this plan forwork
on state-owned land, particularly in the estuary, nearshore, and mainstream
sub-basin strategy groups.
Mitigation fees. The Forum supports directing mitigation dollars
from development activities (public and private) toward salmon recovery
priorities.
Non-governmental organizations. The Forum endorses developing
stronger partnerships with non-profit agencies in the region to build broader
financing capacity and to maximize non-governmental dollars.
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13.5 What are the expectations about local
implementation commitments?

This plan has a solid scientific
basis and can make a critical
difference. If local governments
endorse and implement it, or
at least major sections of it,
salmon and their habitat will
have a much better chance of
surviving.
Sonia Thompson,
Cascade Land Conservancy

For salmon recovery to be successful, local governments will need to
incorporate salmon recovery priorities into their goals to ensure that
appropriate staffing, capital projects, and budgets are in place. As part
of the regional recovery process, Forum members were asked to make
commitments to implement the actions in the plan, as well as identify the
types of conditions that they need to successfully meet these commitments.
Commitments in this first phase are in the form of resolutions from local
governments, resolutions or letters from special purpose districts, and letters
from interest groups, which are presented at the end of Section 13.6.
This plan contains the first phase of defining and describing commitments.
As implementation progresses, local governments and organizations will
likely make more concrete commitments, while NOAA Fisheries and U.S.
Fish and Wildlife Service will likely provide more detailed assurances. This
section includes an overview of implementation conditions, the types of
conditions that local governments need to help them make commitments and
effectively implement the plan, and a discussion of how federal assurances are
likely to be determined.

What types of conditions and rewards are requested in the
commitments?
In exchange for making commitments, local governments and others would
like regulatory relief against “take” liability under the Endangered Species
Act from NOAA Fisheries and U.S. Fish and Wildlife Service. These
requests are expressed as “implementation conditions” and “rewards” in
many of the resolutions and letters provided in Section 13.6. These actions
represent the support needed by Forum members to make and keep their
commitments. Conditions give local governments flexibility to make a
commitment with the understanding that it may depend on a particular
need (e.g., additional funding). Rewards are incentives that help promote
implementation and fairness across the basin and region.
The Forum identifitied the following general implementation conditions and
rewards. Forum members chose to use these examples or develop others
based on their particular needs.
Funding from federal and/or state sources. Many local governments
simply do not have the funds to implement restoration projects on their own.
Often, tax reduction initiatives limit local funding. Some Forum members
are concerned about creating public expectations for implementation when
funding is not currently in place. Funding will be needed to implement
projects, as well as to design and coordinate them.
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In addition, while local governments and organizations may be willing to
undertake projects, it often takes time to find, apply for, and receive grant
funding. For example, the state Salmon Recovery Funding Board is an
excellent funding source, but the process is highly competitive, has limited
funds available, and the time from application to a signed contract can take
over a year.
Examples of funding incentives could include:
•

Direct appropriations for plan implementation. This could be similar to
those available for implementation of Habitat Conservation Plans.

•

Continued federal funding for the Pacific Salmon Fund and U.S. Canada Salmon Intersection Treaty.

•

Receiving federal and state grants through the Salmon Recovery Funding
Board.

•

An agreement by Washington State to use this plan as the strategy
without needing a separate annual strategy review under the Salmon
Recovery Funding Board process.

•

Offering bonus points for projects that implement the plan when
applying for other grants such as the State Centennial Clean Water Fund,
Washington Wildlife and Recreation Program, and others.

Benefits of making
commitments include:
• Being part of a regional
financing strategy.
• Increasing the possibility of
financial rewards for taking
leadership to significantly
improve salmon conditions.
• Being legally defensible if
challenged.
• Being eligible for streamlined
and expedited permitting at
the federal and state levels.

Willing landowner support for capital projects. In the Snohomish
River basin, many public and private landowners are willing to do on-theground projects. Because of the importance of farming along the mainstem,
it will take time and effort to continue building landowner support. Many
private landowners will need their questions answered about funding, longterm landowner agreements (which can be troublesome for many farmers),
and specific assurances that they have “done enough.”
Incentives. As described in Section 10.0, incentives to implement plan
actions are essential for salmon recovery in the Snohomish River basin.
Incentives needed include those that encourage farmers, rural residents, and
land developers to protect and restore riparian areas and forest cover.
Expedited permitting from federal and state agencies. Permitting,
even for habitat restoration projects, can be arduous, time consuming,
and expensive. Forum members have questioned the ability to meet the
habitat condition milestones due to the time needed to permit restoration
projects. Large-scale restoration actions like levee setbacks require a series of
environmental reviews that can take years to complete.
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For example, consultation with NOAA Fisheries and U.S. Fish and Wildlife
Service, as well as preparing biological assessments, can create time delays
of months or even years. Issues with U.S. Army Corps of Engineers
permits include fill definitions (e.g., large woody debris is considered a fill),
confusing and inconsistent interpretation of regulations (e.g., ordinary high
water mark and navigable waters), and inconsistencies between local and
federal regulations. Smaller habitat restoration projects may require scientific
collection 10(a)(1)(A) permits under the Endangered Species Act for preproject monitoring. Issuing these permits can be slow due to process and
protocol. At the state and local levels, Hydraulic Project Approval, clearing
and grading, and other permits that regularly accompany restoration projects
can also be burdensome.
Restoration-only projects that follow the priorities identified in this plan
should be eligible for fast-track permitting. Because reaching the habitat
condition milestones will rely, in part, on mitigation projects (especially
Port of Everett projects in the Snohomish estuary), these should also be
considered for expedited permitting.
Federal and state actions could include:
•

More timely responses (or fast-tracked permitting) from agencies
reviewing and permitting restoration-only projects that follow the
priorities identified in this plan. This approach should also address
restoration-only components of mitigation projects that follow plan
priorities because reaching the plan milestones will rely, in part, on
mitigation projects (especially Port of Everett projects in the Snohomish
estuary).

•

Programmatic approval of the plan and necessary implementation actions
under Endangered Species Act Section 7 consultation to avoid the need
for project-by-project consultations.

Reducing the regulatory burden of Section 7 consultation. Local
government capital projects (such as certain types of road construction)
can require consultation under Section 7 of the Endangered Species Act.
It could be helpful to allow flexibility in the identification and selection of
conservation measures that are consistent with and promote the objectives of
the plan.
Completing formal public review processes. For local governments
to change regulations, a formal review process is needed. While a local
government may be willing to consider a new or modified regulation, the
public review process will influence the outcome of proposed regulatory
revisions.
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Assurances of plan acceptance and support by NOAA Fisheries
and the U.S. Fish and Wildlife Service. For example, these federal
agencies could:
•

Adopt this plan as a part of the Puget Sound salmon recovery plan for
Chinook salmon and bull trout.

•

Not direct enforcement actions against plan implementers.

•

Endorse plan actions against third-party legal challenges. Forum
members recognize that federal agencies have a federal trust
responsibility to tribes and that endorsing plan actions is subject to that
limitation.

•

Accept the plan’s technical foundation that is based on the Technical
Recovery Team guidance, the NOAA Fisheries-supported case study,
and the Draft Recovery Plan for the Coastal-Puget Sound Distinct Population
Segment of Bull Trout.

Flexibility with mitigation funds. Assembling adequate funding for
some large-scale projects, such as those in the estuary, will be challenging.
In order to accomplish these projects, it may be helpful to allow increased
flexibility to pool grant awards with mitigation funding for certain projets
that benefit salmon habitat.
Knowledge that all local governments and organizations “pull
their weight,” even if some need to do more because of their
location or expertise. Equity includes having funding available from a
wide variety of sources, establishing creative partnerships, and ensuring
accountability over the long term.
Public support. This means that actions are easily explainable, that Forum
members and basin residents support the actions, and that the plan is backed
by science that identifies key actions and their order of implementation.
Harvest rates. By agreeing to maintain low harvest rates until recovery
is achieved, the co-managers will help maximize the effectiveness of local
efforts.

How are federal assurances likely to be determined?
Across Puget Sound, local governments, interest groups, and citizens want
to know that implementing the regional recovery plan will achieve salmon
recovery; help reduce the legal and regulatory uncertainty for activities such
as farming, forest management, rural and urban development, road mainte-
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nance, and other community improvements; reduce the cost of Endangered
Species Act compliance; and decrease the risk of third-party lawsuits.
As described by the Shared Strategy for Puget Sound, the extent to which
an implementer might receive regulatory relief, or assurances, against “take”
liability will depend on the extent to which that implementer commits to
taking specific actions. The ability of NOAA Fisheries and U.S. Fish and
Wildlife Service to provide certainty and regulatory relief is based on several
factors:
1. Comprehensiveness, level of detail, and scientific certainty of results
proposed in a recovery plan
2. Comprehensiveness and certainty of commitments for implementation
3. Demonstrated progress in implementation of actions called for in the plan
4. Improved status/trends for the populations listed under the Endangered
Species Act
Like climbing rungs on a ladder, the more progress that is made toward
achieving the four criteria, the higher the level of certainty or regulatory
relief that could be offered. When adoption of the regional recovery plan
by federal agencies is anticipated to occur, the factors listed above will only
be partially met. The regional plan is expected to evolve over time, and
substantial progress could be made on all four factors over the first years of
implementation.
Shared Strategy’s general recommendation is to provide a staged review of
progress, and provide assurances based on this review over the next 10 years
for the whole region, individual watersheds, local governments, and specific
sectors. For example, some individual sectors or watersheds may be further
along than others in their understanding and commitment to address the
threats to salmon, and they should be rewarded with additional assurances.

13.6 What are the implementation commitments?

In the spring of 2005, many members of the Forum made implementation
commitments in the form of resolutions or letters. Those completed by the
time of plan publication are listed below and included at the end of this section.
Governments
• City of Carnation
• City of Duvall
• City of Everett
• City of Gold Bar
• City of Marysville
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•
•
•
•
•
•
•
•
•

City of Monroe
City of Mukilteo
City of Seattle
City of Snohomish
City of Snoqualmie
King County
Snohomish County
Town of Index
The Tulalip Tribes

Special Purpose Districts
• Cross Valley Water District
• King Conservation District
• Port of Everett
• Snohomish Conservation District
Interest Groups
• The Boeing Company (through the ESA Business Coalition)
• Cascade Land Conservancy
• Coordinated Diking Council
• East King County Regional Water Association
• Master Builders (through the ESA Business Coalition)
• Pilchuck Audubon Society
• Snohomish County Sportsmen’s Association
• Stilly-Snohomish Fisheries Enhancement Task Force
Citizens
• Bill Knutsen, King County Agriculture
Other
• Snoqualmie Watershed Forum
• King County Agriculture Commission
Some Forum members did not make commitments in time to be published
with the plan. Examples of the types of commitments for those members
precede the commitment resolutions and letters. The Washington Department of Fish and Wildlife will make an implementation commitment at the
regional level, as their responsibilities are state- and Puget Sound-wide.

General types of commitments for agencies and organizations without commitment letter in the plan.
Some of the following governments and interest groups are in the process
of making commitments. The types of activities for which they would be
responsible are shown below.
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What will the Forum’s role be during plan implementation?
The Forum has had an initial discussion to
identify its possible future roles and activities.
These could include:

•

Recommending project funding allocation.
This includes prioritizing projects for the
Salmon Recovery Funding Board.

•

Promoting plan implementation as a group,
and as individual participating agencies,
organizations, and interests.

•

•

Monitoring implementation of and adapting
the salmon conservation plan over time.

Supporting education that promotes
stewardship. This includes providing
information to the general public, as well as
technical assistance to landowners and those
working directly on the ground.

•

Addressing other needs in the future,
such as watershed management issues,
water quantity and quality, monitoring
basin functions and health, reviewing and
providing recommendations or comments
on policies and actions that impact the
Snohomish River basin, and developing
funding strategies.

•

Providing a place for local governments
and organizations to coordinate and
communicate about watershed issues. This
includes discussing differing viewpoints and
identifying common ground about key topics,
as well as providing policy guidance and
basin-level context and strategies.

•

Continuing to respond to the Endangered
Species Act salmon listings at the local level.

In fulfilling these roles, the Forum’s activities
currently include:
•

Working with regional partners, including
the Shared Strategy for Puget Sound, so that
local interests are integrated into broader
salmon recovery activities. This
also incorporates outreach to and
improving coordination with a
wide range of interests and land
users.

•

Tracking salmon plan
implementation and the
effectiveness of recovery actions,
and adjusting the plan over time
to be most effective.

•

Leveraging resources to
help implement the salmon
conservation plan. This includes
advocating for funding from the
private sector and at local, state,
regional, and federal levels.
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Role of the Snoqualmie Watershed Forum
The Snoqualmie Watershed Forum is renegotiating its interlocal agreement to continue
its work in watershed restoration and protection.
The Snoqualmie Watershed Forum has a longterm interest to work in close collaboration with
the Snohomish Basin Salmon Recovery Forum
to implement the plan, specifically advocating
for and coordinating implementation of salmon
restoration and protection actions in the King
County portion of the Snohomish River basin.
The Snoqualmie Watershed Forum’s mission and
roles include the following:
Mission. To protect and restore the health of
the Snoqualmie Watershed, in harmony with the
cultural and community needs of the Valley, by
fostering a shared vision to:

•

Educates the general public as to the
importance of protecting, restoring, and
maintaining the Snoqualmie Watershed.

•

Advocates for and facilitates implementation
of the Snohomish Basin Salmon Conservation
Plan within the watershed, through
partnerships with other governments,
non-profits, and private landowners, and
by soliciting funds through grants and other
sources.

•

Provides input to the Snohomish Basin
Salmon Recovery Forum regarding plan
implementation.

•

Creates and maintains a watershed-wide list
of priority salmon recovery, water quality,
flood hazard reduction, and/or water
quantity projects.

•

Protect, restore, and maintain habitat needed
for healthy runs of salmon and trout.

•

Improve surface water and groundwater
quality for the benefit of people and fish.

•

Promotes and, where appropriate, coordinate
implementation of identified projects.

•

Promote flood hazard reduction for public
health and safety that is salmon friendly.

•

•

Address water quantity issues as they relate
to salmon recovery.

Promotes and facilitate the maintenance
of habitat restoration projects to ensure
long-term effectiveness and sustainability of
project benefits.

•

Recommends projects for King Conservation
District funding through the King
Conservation District Assessment’s
watershed distribution.

•

Uses adaptive management, scientific
monitoring, and data to evaluate and
recommend necessary changes to contribute
to the success of plan implementation and
other watershed efforts.

Roles. The Snoqualmie Watershed Forum:
•

Provides an open forum for proactive
cooperation and coordination on watershed
issues.

•

Develops and articulates positions on key
issues affecting watershed health to influence
other policy makers, plans, and strategies.

•

Assists local jurisdictions in developing and
implementing appropriate policies, practices,
and actions.
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Cities of Lake Stevens, Sultan, North Bend, Skykomish, and
Granite Falls
Urban areas outside of the City of Everett are diverse and unique. Each of
these cities has a role in recovering salmon in the basin. Proposed commitments from these cities include:
•

Participating on the Forum throughout the implementation, evaluation,
and adaptive management processes.

•

Continuing to accommodate growth within Urban Growth Areas, as
mandated by the Growth Management Act, without unnecessarily expanding Urban Growth Areas to accommodate future growth.

•

Creating or updating policies, programs, and regulations as indicated in
this plan.

•

Acquiring and/or restoring public lands and supporting implementation
of restoration projects and acquisitions that support salmon recovery.

•

Incorporating development practices to reduce impacts to remaining
habitat.

Snohomish Public Utility District
The Snohomish Public Utility District has a significant role in the Snohomish
River basin because of its water supply project on the Sultan River. Proposed
commitments from the Snohomish Public Utility District include:
•

Participating on the Forum throughout implementation, evaluation, and
adaptive management processes.

•

Continuing to manage the Jackson Project to maintain flows.

•

Providing technical and policy expertise to the process, as needed.

•

Implementing and partnering on restoration projects, as appropriate.

Recreational Groups
Proposed commitments from recreationsl groups include:
•

Participating on the Forum throughout implementation, evaluation, and
adaptive management processes.

•

Supporting and partnering on restoration, protection, stewardship, and
education efforts.
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•

Keeping members informed about salmon recovery actions and partnerships in the basin.

•

Helping identify new regional, state, or federal funding.
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Glossary of Terms
303(d) List

Under Section 303(d) of the 1972 Clean Water Act, states,
territories, and authorized tribes are required to develop a list of
water quality limited segments. Waters on the list do not meet
water quality standards, even after point sources of pollution have
installed the minimum required levels of pollution control
technology.

Abundance

The number of fish at various life stages or at a specific time,
generally measured as population size. A population should be
large enough to survive normal environmental variation or human
caused impacts.

Adaptive Management

A decision making tool to help measure progress and success, and
allow strategy to be adjusted accordingly. New data, information
about a project’s successes and failures, and flexibility is
incorporated into a long-term management program.

Alevin

Anadromous
Bank Armoring,
Bank Hardening
Benthic
Best Management
Practices
Beverton-Holt curve

June 2005

The larval stage of salmonid development that occurs after the
egg has hatched, when the juvenile fish lives in the voids in the
streambed gravel for a period of time up to several months until
its yolk sac is absorbed.
Species that hatch in freshwater, mature in saltwater, and return to
freshwater to reproduce.
The artificial application of various materials to protect streambanks from erosion. Also, the formation of an erosion-resistant
layer of relatively large particles on the surface of a streambank.
Pertaining to the bottom (of estuaries, rivers, streams, and lakes).
A method, activity or procedure for reducing the amount of
pollution entering a water body and/or stormwater runoff.
A tool used to show the relationship between the numbers of
progeny (fish in the next generation) that are produced by
current spawning fish. Current, future, and historical conditions
are represented by separate curves.
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Bioengineering

Combining structural, biological, and ecological concepts to
construct living structures for erosion, sediment, of flood
control.

Char

A sub-group of the salmon family that includes bull trout.
Distinguished from trout and salmon by the absence of teeth
in the roof of the mouth, presence of light colored spots on a
dark background (trout and salmon have dark spots on a lighter
background), absence of spots on the dorsal fin, small scales, and
differences in the structure of their skeleton.

Coastal-Puget Sound
Distinct Population
Segment

Management unit that includes the Puget Sound Distinct
Population Segment of bull trout. The overall bull trout recovery
implementation strategy for the Coastal-Puget Sound Distinct
Population Segment is to integrate with ongoing tribal, state,
local, and federal management and partnership efforts at the
watershed and regional levels.

Co-Managers

Diversity

Ecological Analysis for
Salmonid Conservation
(EASC)
Ecosystem Approach
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The State of Washington and the Washington State Treaty Tribes
co-manage the salmon harvest and operate most salmon
hatcheries.
The differences in genetic and behavioral traits, including life
histories (e.g., run timing, etc.), sizes, and other characteristics.
Diversity helps protect populations from short-term
environmental change, and provides a basis for survival during
long-term environmental change.
The compilation and analysis of new and existing ecological
information about the Snohomish River basin that provides the
scientific foundation for the Snohomish River Basin Salmon
Conservation Plan.
An ecosystem approach takes into consideration the complex
interactions between an organism and the biological and physical
environment. For salmon recovery, it means focusing on
restoration of the underlying watershed processes that create and
sustain functioning wetlands, riparian forests, streams and rivers.
An ecosystem approach benefits multiple species and is more
likely to be successful and self-sustaining over the long term.

Edge Habitat

The slackwater margin along mainstem rivers (the area of
mainstem rivers unaffected by currents) that serves as important
rearing habitat for juvenile salmon.

EDT (Ecosystem
Diagnosis and
Treatment model)

A model for rating the quality, quantity, and diversity of habitat
along a stream relative to the needs of a specific species such as
coho or Chinook salmon.

Equilibrium Abundance

The point where spawning salmon have maximized their use of
available habitat and are simply replacing themselves in the next
generation.

ESA (United States
Endangered Species
Act of 1973)

A Federal law to protect troubled species from extinction.
Species are listed as either threatened or endangered. In March
1999, NOAA Fisheries listed Chinook salmon as threatened
under the ESA. In November 1999 the U.S. Fish and Wildlife
Service added Puget Sound bull trout char to the list as
threatened. Coho are a candidate species.

Escapement
Estuary

The number of fish returning to spawn in a given year.
The region where fresh water from the Snohomish River basin
mixes with the salt water of Puget Sound. The estuary is a highly
productive and diverse environment and provides unique and
critical habitat for Chinook and other salmon for rearing, migration, and transitioning between fresh and saltwater.

ESU (Evolutionarily
Significant Unit)

A population, or group of populations, of salmon that is
substantially, reproductively isolated from other populations and
contributes to the ecological and genetic diversity of the
biological species. This term is used by NOAA Fisheries in its status determinations for anadromous salmon populations. The two
populations in the Snohomish River basin are part of the Puget
Sound ESU.

Floodplain

A low, relatively flat area that is periodically flooded by the lateral
overflow of a stream or river.

Floodplain
Connectivity

Connection of river to floodplain features such as riparian forests,
side channels, sloughs and wetlands.
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Fluvial
Fry
Focus Reach

Forum
GIS
Headwaters

Pertaining to streams or rivers.
Young salmonids that have emerged from the gravel and are up to
one month of age.
A specified length of stream or river used for analysis. To
eliminate confusion, focus reaches in this analysis are consistent
with EDT analyses.
(see Snohomish Basin Salmon Recovery Forum)
Geographic Information System
The source or upper part of a river. Headwaters in the Snohomish
River basin are primarily forestlands.

Index Reach

A reach of a river where spawning has been regularly monitored
over a certain period of time. Data from index reaches can be
extrapolated to provide an estimate for spawning across a larger
system.

Interlocal Agreement

A type of formal agreement between two or more governmental
agencies establishing cost-shares and responsibilities for cooperative projects and ongoing service agreements.

Large Woody Debris
Mainstem
NOAA Fisheries

NTAA
Off-Channel Habitat
Out-migrants
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Logs and rootwads used for simulating natural conditions in
habitat and stream restoration projects.
The main channel of the river.
A division of the United States National Oceanic and Atmospheric
Administration (NOAA) that administers NOAA’s programs
supporting the domestic and international conservation and
management of living marine resources and anadromous species.
Snohomish River Basin Chinook Salmon Near Term Action
Agenda.
Any relatively calm portion of a stream outside of the main flow
such as a side channel, slough, dead-end channel, or wetland.
Smolts, or salmon migrating out from rivers to Puget Sound.

Oxbow

A looping river bend or meander cut off from the main flow by a
new channel. A crescent-shaped lake formed by the detachment
of a river bend from the main channel.

Population

An independent population is a group of fish of the same species
that spawns in a particular lake or stream (or portion thereof) at
a particular season and which, to a substantial degree, does not
interbreed with other fish from any other group spawning in a
different place or in the same place at a different season (McElhany, et al., 2000)

Productivity

Puget Sound Salmon
Management Plan
Reach
Redd
Redd Scour

Riprap
Salmonid
Shared Strategy

SHIRAZ

The growth rate, or a population’s potential for increasing or
maintaining its abundance over time. A population that
consistently fails to reproduce itself is at risk of extinction.
Establishes the legal basis for salmon conservation and allocation.
The co-managers develop assessments and model fishery impacts
that become the basis for harvest management plans.
Any specified section of a stream’s length.
Fish nests made in gravel (particularly by salmonids) consisting of
a depression that is created and then covered after eggs are laid.
The removal of the gravel that forms a redd by high water flows.
Redd scour typically results in the removal and destruction of
eggs buried in the redd.
Large rocks, broken concrete or other structures used to stabilize
streambanks and other slopes.
Any fish of the taxonomic family Salmonidae, including salmon,
trout, char, whitefish, and grayling.
A voluntary cooperative regional effort to produce a salmon
recovery plan that is viable, cost-effective, and endorsed by the
people living and working in the individual watersheds that
comprise the Puget Sound region.
A model that links the effects of habitat condition, hatchery
stocks, and harvest management to salmon population responses
through a dynamic life-cycle modeling approach.
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Snohomish Basin Salmon
Recovery Forum (Forum)

The group charged with developing a local salmon recovery
response in coordination with regional efforts. Formerly called
the Snohomish River Basin Work Group.

Snohomish River Basin

A 1,856 square mile watershed that drains from the Cascade
Mountains to Puget Sound. The second largest watershed that
drains into Puget Sound, it includes the Skykomish, Snoqualmie,
and Snohomish Rivers, along with numerous tributaries.

Spatial Structure

How the abundance at any life stage is geographically distributed
among habitats or potential habitats.

Sub-Adults

Immature fish that are not old enough to spawn that migrate back
into freshwater rather than out to sea.

Sub-Basin Strategy Group

For planning purposes, the 63 sub-basins in the Snohomish River
were sorted into 12 strategy groups to help organize data and
recovery hypotheses.

Technical Recovery Team

A group of scientists that has been appointed by NOAA Fisheries
to set recovery standards and measure recovery efforts for Puget
Sound Chinook salmon.

Urban Growth Area

USFS

The area of a county, as designated in a County Comprehensive
Plan, where most future urban growth and development is
designated to occur.
United States Forest Service

USFWS (United States Fish
and Wildlife Service)

Federal agency that regulates the development, protection,
rearing, and stocking of wildlife resources and their habitats;
protects migratory and game birds, fish and wildlife, endangered
and threatened species; and preserves wetlands as natural habitats.

Viable Salmonid
Populations

An independent population of any Pacific salmonid (genus
Oncorhynchus) that has a negligible risk of extinction over a
100-year time frame. NOAA Fisheries uses the concept of a viable
salmonid population in evaluating hatchery and harvest activities
or other activities that directly affect populations, and in
identifying de-listing goals. Viable Salmonid Population
parameters include abundance, productivity, diversity, and spatial
structure.
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WAC (Washington
Administrative Code)
Watershed
WDFW

The codified regulations adopted by various Washington state
agencies through the rule-making process. The WAC implements
the Revised Code of Washington.
The specific land area that drains into a river system or other
body of water.
Washington State Department of Fish and Wildlife

Wetlands

Transitional lands between aquatic and terrestrial systems where
the water table is at or near the surface of the land. This area is
covered by shallow water. To be classified as a wetland, an area
must have one or more of the following three attributes: 1. The
land supports plants, which are adapted to wet soil conditions.
These plants are also known as hydrophytes. 2. The base land is
predominantly undrained hydric soil. 3. The base is nonsoil and
is saturated with water or covered by shallow water at some time
during the growing season of every year.

WRIA (Water Resource
Inventory Area)

A geographic area, defined by hydrologic boundaries on the basin
and sub-basin scale, designated by the state as a way to describe
administrative units for resource management. The state
comprises 63 WRIAs. Each WRIA typically includes a major river
drainage, smaller tributaries, and adjacent nearshore areas. The
Snohomish River basin is WRIA 7.

State Salmon Recovery
Act of 1998

The Act authorizes and provides funding for lead entities to
convene committees (such as the Forum) for the purpose of
prioritizing salmon habitat restoration projects in Washington
State. The Act was amended in 1999 to create the Salmon
Recovery Funding Board, which awards funding to projects
submitted by lead entities.

Watershed Management
Act of 1998

The Act provides a framework for local citizens, interest groups,
and government organizations to collaboratively identify and
solve water related issues in each of the 62 WRIAs.
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