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Section 1. LIO Overview
The Snohomish-Stillaguamish Local Integrating Organization (Sno-Stilly LIO) was established in
March 2012 and recognized by Puget Sound Partnership. The purpose of the LIO is to serve as a
local forum through which diverse stakeholders can work collaboratively to develop and
coordinate actions to improve the health of the Snohomish and Stillaguamish watersheds,
advance the Puget Sound Action Agenda, and restore the health of Puget Sound.
The Sno-Stilly LIO is one of nine LIOs in the Puget Sound area. It covers the Snohomish River
watershed (WRIA 7) and Stillaguamish River watershed (WRIA 5). Both watersheds are located
within the Action Agenda’s Whidbey Action Area. (See Appendix 3 for map.)
The LIO is comprised of two groups: the Executive Committee and the Implementation
Committee. These groups operate under adopted bylaws as well as the terms of a grant
contract and work program managed by the Sno-Stilly LIO Coordinator with support from the
Puget Sound Partnership. Snohomish County is the fiscal agent for the local contract. The ninemember Executive Committee is the primary decision-making body for the LIO and includes
representatives from the Tulalip and Stillaguamish Tribes, King and Snohomish Counties, the
Port and City of Everett, and cities in the Snohomish, Snoqualmie, and Stillaguamish Basins. The
20-member Implementation Committee, which was assembled to provide a strong working
knowledge of local activities and capabilities, makes recommendations to the Executive
Committee to help advance the Puget Sound Action Agenda. Meetings are typically held at the
Snohomish County Administration Building in Everett. These meetings are open to the public
with opportunity for public comment.
Key Partners and Ecosystem Recovery Efforts
A wide range of entities are involved in ecosystem recovery efforts in the Snohomish and
Stillaguamish Basins. Significant efforts have been undertaken by Snohomish County, King
County, the Tulalip Tribes, the Stillaguamish Tribe, the Snoqualmie Tribe, the Snohomish
Conservation District, the King Conservation District, and Sound Salmon Solutions. In recent
years, these organizations have completed a variety of habitat restoration, floodplain
reconnection, water quality, and education and outreach projects.
In both watersheds, proposed salmon recovery projects are evaluated and prioritized for
funding by local citizen committees. Projects in the Stillaguamish Basin are prioritized by the
Stillaguamish Watershed Council (SWC), while those in the Snohomish Basin are prioritized by
the Snohomish River Basin Salmon Recovery Forum and the Snoqualmie Watershed Forum.
Three notable examples to improve salmon habitat in the Snohomish watershed are King
County’s Upper Floodplain Reconnection Project, Snohomish County’s Smith Island Restoration
Project, and the Tulalip Tribes’ Qwuloolt Estuary Restoration Project. Three notable examples
in the Stillaguamish watershed are Snohomish County’s North Meander Phase III Reconnection
Project and the Stillaguamish Tribe’s acquisition of key floodplain parcels, and The Nature
Conservancy’s Port Susan acquisition/restoration project.
Snohomish-Stillaguamish LIO
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Jurisdictions have increased protection of water quality through the implementation of new
NPDES requirements. There have also been water quality improvements in both watersheds as
a result of TMDL water quality plans, grant-funded BMP implementation and improvements to
wastewater treatments.
Snohomish and Stillaguamish Watersheds
Snohomish Basin
The Snohomish River watershed is the largest watershed in Snohomish County and the second
largest in the Puget Sound region. It stretches across southeastern Snohomish County and
northeastern King County, covering an area of 1,868 square miles with 2,718 river miles. Its
major tributaries, the Skykomish and Snoqualmie Rivers, originate in steep valleys of the
Cascade Mountains and descend into broad floodplains where they converge into the
Snohomish River near the City of Monroe. Nine salmonid species use the rivers for spawning
and rearing (Chinook, Coho, Chum, Pink, and Sockeye Salmon, Steelhead and Rainbow Trout,
bull trout, and whitefish). The Snohomish River empties into Puget Sound north of Everett, the
region’s fifth largest city and a major industrial and commercial center.
The estuary, where the nutrient-rich fresh water of the Snohomish River mixes with the
saltwater of Possession Sound, functions as a natural filter that cleans water before it flows into
Puget Sound. It also provides rearing habitat for juvenile salmon and slows down floodwaters
entering Puget Sound. Eelgrass beds in the Snohomish River delta are among the largest in
Puget Sound, providing important spawning and foraging habitat.
Forestlands, much of which is in a protected status, cover approximately 70% of the watershed,
and agricultural uses covers about 5% of the watershed. Some of the richest agricultural soils
remaining in western Washington are found near the Snohomish, Skykomish, and Snoqualmie
Rivers. In the lower Snohomish basin, over 90% of the original floodplain wetlands have been
drained, filled, or channeled to accommodate development and farming.
The Snohomish River watershed is one of the fastest growing areas in Puget Sound with
projected population growth of 36.9% from 2010 to 2035. By 2035, population and
employment in the watershed are forecasted to grow by approximately 141,180 residents and
111,331 jobs, respectively1. Most of this growth will be located in the western portion of the
watershed. Incorporated areas within the watershed include the cities of Everett, Mukilteo,
Marysville, portions of Arlington and Granite Falls, Snohomish, Lake Stevens, Monroe, Sultan,

1

Data Sources: Snohomish County – MAZ 2010 Base Year and 20935 Alternative 1 Projections for the 2015 Plan
Update; King County – Census Tract 2010 and 2035 Population/ FAZ 2010 and 2035 Employment from PSRC Land
Use Targets Maintenance Release, April 14, 2014.
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Gold Bar, Index in Snohomish County; and Duvall, Skykomish, Carnation, Sammamish,
Snoqualmie, and North Bend in King County.
Stillaguamish Basin
The Stillaguamish River watershed covers about 700 square miles in northern Snohomish
County and southeastern Skagit County, and is the fifth largest watershed draining to Puget
Sound. Its North and South Forks originate in the Cascade Mountains, and descend to form
the mainstem at a confluence at the city of Arlington. The mainstem Stillaguamish River
flows westerly to Port Susan Bay, with a small portion of water flowing to Skagit Bay through

the Old Stillaguamish Channel. These areas hold some of the finest estuarine habitat in Puget
Sound.
Port Susan, which includes a complex system of marshes, mudflats, and channels, is the
southernmost critical biodiversity area in Puget Sound. The area is also a major producer of
forage fish, such as herring, sand lance, and surf smelt, and the eastern softshell clam. The
estuary supports large numbers of shorebirds during winter periods as well as spring and fall
migration. The Stillaguamish and Skagit River deltas were designated as areas of regional
importance in the Western Hemisphere Shorebird Reserve Network in May 2012.
The Stillaguamish watershed is home to nearly all salmon and trout species found in the Puget
Sound area, with 870 miles of anadromous salmon habitat. The Stillaguamish River provides
spawning and rearing habitat for eight salmonid species. Two of the 22 populations of Chinook
salmon in the Puget Sound listed as threatened under the Endangered Species Act reside in the
Stillaguamish River during portions of their life cycle.
Forestry and farming are major land uses in the watershed. Water quality is a key concern as
evidenced by widespread violations of surface water standards for fecal coliform bacteria.
Watershed health is addressed through several collaborative efforts including the Stillaguamish
River Clean Water District and the Stillaguamish Watershed Council. Many local stakeholders,
including Snohomish County, the Stillaguamish Tribe, farmers, forestland owners, citizens, and
local agency representatives plan and take actions to improve local water quality and salmon
habitat.
In contrast with the Snohomish Basin, half of which lies in rapidly growing King County, the
Stillaguamish Basin is largely rural and the population and employment figures are significantly
lower. In the Snohomish County portion of the Stillaguamish Basin, rural residential and urban
development exists in the city of Stanwood and portions of the cities of Arlington and Granite
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Falls. Between 2010 and 2035, population in this area is projected to increase by 37.4% and
employment by 97.8%.2
Unique Attributes of the Watersheds
The Snohomish-Stillaguamish LIO is unique in that it covers two high-value watersheds with
rivers and habitat that are essential for the recovery of Puget Sound. The watersheds are
dominated by forestlands, particularly in the upper mountainous portions of the area. More
than 50% of the watersheds are in the Mount Baker– Snoqualmie National Forest or in stateowned forests managed by the Washington State Department of Natural Resources. Although
much of the forestland is in public ownership and protected from development, significant
conversion has occurred during the past 30 years and there continues to be risk of conversion
to residential development on privately held lands.
The Snohomish and Stillaguamish Rivers, combined with the Skagit River, exert the largest
freshwater influence within the Puget Sound region (excluding the Fraser River). The
Snohomish River watershed is a major producer of Coho salmon. In addition, the Skykomish
River Chinook population has the highest abundance target in the Puget Sound evolutionarily
significant unit. Juvenile salmon from many rivers in Puget Sound use the pocket estuaries and
nearshore areas to forage and rear as they adapt to saltwater conditions.
Both watersheds have a long history of broad collaboration on issues ranging from flood
protection and restoration. In recent years, this collaboration has focused on a floodplain
management approach to reconcile salmon habitat recovery, agricultural land use, and tribal
treaty rights and culture.

2

Data source: Snohomish County MAZ 2010 Base Year and 2035 Alternative 1 Projections for June 10, 2015 Plan
Update
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Section 2. Local Ecosystem Recovery Context – Priority Vital Signs and Pressures
One of the LIO’s key purposes is to provide a local update to the Puget Sound Action Agenda,
identifying local priorities by the projects – characterized as “near term actions” or NTAs – that
are planned and implemented to contribute toward ecosystem recovery. This section provides
a description of the ecosystem and human well-being components that the LIO is most
interested in protecting and recovering, the key pressures threatening those components, and
their relationship to Vital Signs and associated 2020 recovery targets.
LIO Priority Vital Signs
In 2010, the Puget Sound Partnership worked with regional experts and the public to identify 21
key ecosystem indicators (or “Vital Signs”) associated with six categories of ecosystem health
that would be used to gauge progress in restoring Puget Sound:
 Human Health: Swimming beaches, on-site sewage, and harvestable shellfish beds
 Quality of Life: recreational fishing permits, commercial fisheries harvest, Sound
Behavior Index (SBI) and Quality of Life Index
 Species and Food Web: Chinook salmon, orcas, pacific herring, and birds
 Protecting and Restoring Habitat: shoreline armoring, eelgrass, land cover and land
development, floodplains, and estuaries
 Water Quantity: summer stream flows
 Water Quality: marine water quality, freshwater water quality, marine sediment quality
and toxics in fish
The Partnership uses the 21 Vital Signs listed above along with associated indicators and 2020
recovery targets to report on progress toward recovery goals (targets) for Puget Sound.
Puget Sound Partnership’s Leadership Council adopted specific measures (targets) associated
with most of the Vital Signs in 2011. The exceptions were for the four Vital Signs under the
“human quality of life” category, as well as those focused on birds.
LIO Process for Identifying Priority Vital Signs
In the process of developing a 5-Year Ecosystem Recovery Plan for the Sno-Stilly LIO, the LIO
Implementation Committee followed a series of steps to prioritize four-to-six Vital Signs that
the LIO would focus on for their initial chapter of the Plan and the 2-year Implementation Plan.
They began by considering a list of 18 Vital Signs present in the Snohomish and Stillaguamish
watersheds3 and their respective 2020 Ecosystem Recovery targets. The Committee discussed
the relative condition of each of the Vital Signs present in their two watersheds to determine

3

All 21 Vital Signs were considered with the exception of the three associated with human health.
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which should be addressed first. Puget Sound Partnership staff stated that the priority Vital
Signs selected would be the only ecosystem components for which restoration and protection
projects would be considered for funding from 2016 to 2018, as they will be addressed in 20162017 through sub-strategies under the three Strategic Initiatives.
In working through the Priority Vital Signs discussion, the Implementation Committee carefully
considered the selection criteria for NTAs that was developed for the 2014-2016 Action Agenda
Update and referenced by the LIO partners for funding. The types of projects that are typically
pursued locally (supported by the participating entities and fundable) are key to the recovery
effort. The Committee considered not only which Vital Signs to focus on, and also the selection
criteria for funding in order to successfully meet the LIO’s share of the regional target. After
some discussion, the LIO supported an updated list of criteria for NTAs, as follows:










Supports a broad geography (or a very high priority in one of the two basins)
Leverages, but does not duplicate other work
Progress is measurable
Irreversibility (doable – results in a positive change)
Impact (makes a significant positive change)
Associated with one of the 3 Strategic Initiatives (Stormwater, Habitat, and Shellfish.
Addresses an LIO Priority Pressure.
Contributes to (is tied to) a Vital Sign Target
The Vital Sign is appropriate for the watershed.

Scott Redman of Puget Sound Partnership provided a presentation on the Pressure Assessment
for the Snohomish and Stillaguamish watersheds. His presentation referenced a modelling
exercise which produced a customized pressures list for the Sno-Stilly LIO. The Implementation
Committee used this customized pressures list and other sources to evaluate what the highest
priority pressures are for the selected priority Vital Signs.
After considering the key pressures in the watersheds and the focus for funding during 20162018, the Implementation Committee chose to informally vote on the top four to six Vital Signs.
Of the 18 Vital Signs present in the LIO, the informal vote resulted in estuaries at the top of the
list, followed by freshwater quality, Chinook salmon, land development and land cover,
floodplains and summer stream flow. Other than shellfish beds receiving one vote, the group
did not support any of the other Vital Signs as priorities.
Committee members discussed their reasoning behind these choices. Estuaries were strongly
supported as the number one choice because improving the ecosystem health of the
Snohomish and Stillaguamish estuaries would make the biggest impact on Puget Sound
recovery. Freshwater quality was chosen next, as it supports our human quality of life as well as
habitat for salmonids and other species. Improving freshwater quality will enrich fish runs in
our basins and regionally. Chinook was chosen because they are the most culturally,
economically and recreationally significant salmon in the region. Land development and land
cover are really two different concepts though intertwined, as land development is associated
with the removal of vegetation or cover. Although the watersheds are dominated by forestland
Snohomish-Stillaguamish LIO
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in the upper reaches, development (including agriculture) has occurred and is occurring in close
enough proximity to rivers. This development can affect temperatures in the river and runoff
(silt and chemicals) to the river, both of which are problematic for salmon. Development has
also reduced the ability to restore natural floodplain processes, which are crucial to sustainable
recovery. Floodplains received support as reconnection of floodplain habitat is a key strategy
for Chinook Recovery as identified in both the Stillaguamish and Snohomish Recovery Plans.
Floodplains have been a priority of the Snohomish and Stillaguamish watersheds and the
Washington State Legislature for the past few years. The selection of floodplains would also
align with the concurrent work of the Department of Ecology’s Floodplains by Design program,
now in the process of developing a 10- year Regional Vision and work plan. Floodplains were
the highest ranking sub-strategy (A 5.3) in Appendix E of the 2014 Action Agenda for all of
Puget Sound. Summer stream flows was also included as a priority Vital Sign as it acknowledges
the ecosystem challenges of the current drought and the accelerating issues of climate change,
which will be increasingly important over for the next two years.
Results of the Prioritization
After additional discussion and review, the Implementation Committee agreed to recommend
the following six priority Vital Signs for the Snohomish-Stillaguamish watersheds to focus on
during the next two years:







Estuaries
Freshwater quality
Chinook salmon
Land development and cover
Floodplains
Summer stream flow

The Committee reinforced their decision by considering the “Puget Sound Ecosystem Recovery
Targets,” (available on Puget Sound Partnership’s website, http://www.psp.wa.gov/), a set of
adopted measurable improvements (targets) for each of the 21 regional Vital Signs. After
considering those targets, they agreed that one of the goals of the 2016 NTAs (which will be
developed as a part of this planning process) will be to contribute to these regional targets
along with addressing local concerns.
At their June 18th meeting, the LIO Executive Committee held a discussion and unanimously
agreed to support the six Vital Signs recommended by the Implementation Committee. The LIO
priority Vital Signs are summarized in Table 1, and the information used to inform the selection
of LIO Vital Signs is summarized in Table 2. The pressures affecting priority Vital Signs are shown
in Figure 1, and are also discussed further in the next section.
LIO Priority Pressures
After determining what to protect, the LIO followed the next step in developing the framework
for the Ecosystem Recovery Plan - identifying the priority pressures present in the Snohomish
Snohomish-Stillaguamish LIO
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and Stillaguamish watersheds that were compromising the six priority Vital Signs. The pressures
are the combination of the sources of the problem and how the sources affect the Vital Sign.
The main aspect of evaluating pressures and stressors was to compare multiple sources and
decide what kind of local priority these different sources presented. The Implementation
Committee used priority pressures identified in previous versions of the Action Agenda, priority
pressures and stressors included in the Chinook Monitoring and Adaptive Management
Frameworks for the Snohomish and Stillaguamish watersheds, and any local pressures that
were identified by 2014 NTAs to inform the decision process, as well as the standard list of
Puget Sound Pressure Sources and Stressors and regionally standardized terminology
developed by PSP and its partners. The standard list of pressures and stressors was developed
so that each LIO and Chinook watershed would be selecting local priorities from the same
regional list.
The LIO priority pressures (including sources of pressure and associated stressors) are
summarized in Table 3 and the information the LIO used to inform the selection of LIO priority
pressures is summarized in Table 4. The LIO priority Vital Signs most affected by priority
pressures are shown in Figure 1.
LIO Decision Process
The LIO Implementation Committee held a meeting on June 30th to develop a list of priority
pressures and associated stressors that were specific to the watersheds and the six Vital Signs
selected.
The Committee divided into three groups that each addressed two of the six Priority Vital Signs.
Each group was given the Puget Sound Pressure Assessment (PSPA) rankings for each stressor
and the related sources of these stressors. Through discussion, the groups evaluated and
reached consensus on the relationship of each pressure, stressor and Vital Sign - focusing on
the “high” and “very high” PSPA rankings, referring to PSP’s decision support guidance4, the
ecosystem recovery targets, pressures and stressors in the Chinook frameworks, the salmon
recovery plans, previous versions of the Action Agenda, the priorities implied by previous 2014
NTAs, and best professional judgment.
The groups identified the top five stressors for each Priority Vital Sign, as follows:
Group
1

Priority Vital Sign
Estuaries

Top 5 Priority Pressures in Sno Stilly Watersheds
Housing and Urban Areas, annual and Perennial Nontimber Crops, Marine Levees, floodgates and Tide gates,
Marine shoreline Infrastructure and Runoff from
Residential and Commercial Lands

4

Anderson, Richard, et. al. (2016) Chapter 2, Choosing Near Term Actions, Section 2.2 in Guidance for Structuring,
Selecting and Prioritizing Near Term Actions for Improved Ecosystem Outcomes for 2016. Puget Sound Institute.
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Group
#
1

Priority Vital Sign
Chinook Salmon

2

Land Development and
Land Cover

2

Floodplains

3

Summer Stream Flows

3

Freshwater Quality

Top 5 Priority Pressures in Sno Stilly Watersheds
Housing and Urban Areas, Annual and Perennial Nontimber Crops, Roads, Marine Levees, Floodgates and Tide
gates, Marine Shoreline Infrastructure
Housing and Urban Areas, annual and Perennial Nontimber Crops, Logging and Wood Harvest, Runoff from
Residential and Commercial Lands, Agriculture and
Forestry Effluents
Housing and Urban Areas, annual and Perennial Nontimber Crops, Roads, Domestic and Commercial
Wastewater to on-site septic systems (OSS)
Housing and Urban Areas, Commercial and Industrial
Areas, annual and Perennial non-timber Crops, Freshwater
Shoreline Infrastructure, Domestic and Commercial
Wastewater to OSS
Livestock Farming and Ranching, Roads, Domestic and
Commercial Wastewater to OSS, Runoff from Residential
and Commercial lands, Agriculture and Forestry Effluents

The small group exercise stimulated a discussion that lasted until the meeting ended, so the
groups did not have a chance to report their results to the committee as a whole. The LIO
support staff followed up by emailing results from all three small groups to the Implementation
Committee members for comments. Through email, participants in each group and their
facilitator were asked to narrow down the list to a top 5 list of Tier 1 pressures for each Vital
Sign. Any other important pressures were categorized at Tier 2 pressures. (See Appendix 4)
The Implementation Committee met again on August 18th to review the outcome of these email
communications. The Committee unanimously agreed to adopt the list of Tier 1 (top 5) and Tier
2 (also considered) pressures. They also agreed that the results chains and schematics
generated in this planning process would focus on Tier 1 pressures only, and that the Tier 2
pressures would be documented in the narrative (and in Appendix 4). The Committee
expressed a common understanding regarding the role of Tier 2 pressures in supporting the
LIO’s 5 year strategic plan in general, and the possibility that some of the Tier 2 pressures
identified for the 6 Priority Vital Signs might be Tier 1 pressures for the 12 remaining Vital Signs
not yet addressed.

Section 3. Local Ecosystem Recovery Approaches
This section describes the LIO’s approach to reducing priority pressures and addressing each of
the LIO’s priority Vital Signs. Information is first presented by Vital Sign (also shown in the
Snohomish-Stillaguamish LIO
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Schematics in Appendix 2) and then by Strategic Initiative (also shown in the Prototype Results
Chains in Appendix 1).

LIO Recovery Approach for Priority Vital Signs
Vital Sign: Estuaries
Background
“Estuaries” was chosen as a priority Vital Sign by the Snohomish-Stillaguamish LIO because of
the importance and size of the two large river delta areas for local and regional ecosystem
recovery. The key estuaries in the Snohomish-Stillaguamish LIO action area are the
Stillaguamish River Delta and its surrounding nearshore habitat, and the Snohomish River Delta
and its surrounding nearshore habitat.
River deltas, where the freshwater river meets the saltwater sea, serve as unique and
important environments where a diverse array of specially adapted plants and animals thrive
and mature. Estuaries (river deltas and nearshore environments) provide important feeding and
resting habitat for young salmonids, migratory birds, and many other species that cannot find
these irreplaceable benefits in any other place in our landscape. This Vital Sign is inextricably
linked to the Chinook salmon Vital Sign, as young salmon that can rear longer in delta estuaries
grow faster and are more likely to survive their ocean migration.
Restoration projects in the Snohomish and Stillaguamish River deltas represent a significant
opportunity in achieving the regional 2020 estuary Vital Sign target. Currently the majority of
the estuarine areas to the south are already urbanized. However, the north sound estuaries are
considerably less impacted by urban development and thus could be more effectively restored.
The Snohomish-Stillaguamish LIO, presently the only LIO in the mainland north sound, is in a
good position to support such high impact restoration projects.
Recovery Approach
The LIO approaches to recovering this Vital Sign are summarized in a schematic shown in
Appendix 2.1.
The Estuaries Vital Sign is a key component of the Habitat Strategic Initiative. Most approaches
in the Estuary schematic center around increasing the area of tidal inundation and vegetative
complexity. These include addressing the needs of the community while considering the
tradeoffs inherent in different approaches, increasing planning capacity and the capacity of
existing programs, and increasing funding to implement projects as well as outreach and
education. There are several sub-strategies associated with the approaches that address tidal
inundation.
Improving policies and regulations is another key element to support both restoration in urban,
agriculture and small river deltas, as well as improving the function and resilience of highly
Snohomish-Stillaguamish LIO
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modified river deltas. Several of these approaches also target the nearshore estuarine
environment. These approaches will result in a reduction of our Tier 1 priority pressures
(marine shoreline infrastructure and marine levees, floodgates and tide gates, as well as land
development). Reduction in priority pressures will address the key stressors that impact the
quality and extent of estuarine habitat (conversion of land cover, shoreline armoring and other
structural barriers that inhibit the flow of materials in the estuary. Reduction of these stressors
will improve the quality, quantity and spatial distribution of estuary habitat. The Estuary Vital
Sign target for the Puget Sound region is centered on increasing the number of quality acres of
estuarine wetlands. The North Sound River Deltas present the largest acreage that could be
restored to tidal inundation anywhere in Puget Sound. The Snohomish-Stillaguamish LIO has
two of these three river deltas and so this LIO represents the greatest opportunity to meet the
Estuaries Vital Sign target. Our LIO will place a strong emphasis on NTAs that support
restoration of estuary acres to help make meaningful progress towards this regional target.
Sea level rise impacts will also change the nature and location of future restoration projects, as
increased inundation from sea water will push marshes further inland if no sea dikes are in the
path of this inundation. If there are sea dikes, then these wetlands will disappear due to
erosion from wave fetch and tidal action.
Vital Sign: Freshwater Quality
Background
“Freshwater Quality” was chosen as a priority Vital Sign by the Snohomish-Stillaguamish LIO
because of its importance for our ecosystem and quality of life as a whole, as well as
endangered species, including ESA-listed salmonids. The rivers and streams that flow into Puget
Sound are essential to our LIO’s ecosystems, our health, economy, and quality of life. Clean
water is vital for people and for healthy fish and wildlife populations. When our rivers and
streams pick up pollutants, toxic contaminants, or excessive sediments and nutrients, it
adversely affects the health of our watersheds, marine waters, swimming beaches, and shellfish
beds. Three key indicators help us monitor the health of Puget Sound: the number of impaired
waters, the Water Quality Index, and the Benthic Index of Biotic Integrity (B-IBI). Under the
federal Clean Water Act of 1972, waters that fail to meet water quality standards are
considered impaired.
Recovery Approach
The LIO approaches to recovering this Vital Sign are summarized in a schematic shown in
Appendix 2.2.
The Freshwater Quality Vital Sign is strongly associated with both the Shellfish and Stormwater
Strategic Initiatives. These two initiatives focus on pollution from both multiple sources
including urban development, on-site septic systems and agriculture. The approaches to
reducing these stressors focus on new and existing development, drainage systems, septic
systems, and agricultural and livestock BMP's. Four current 2014 NTAs and five sub-strategies
Snohomish-Stillaguamish LIO
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are associated with these approaches. The desired results include: (1) stormwater flows more
closely mimic natural flows; (2) drainage infrastructure is maintained and improved; (3) surface
and groundwater discharges from site are clean; (4) on-site-septic systems are effectively
treating water; and (5) BMP's are effectively controlling and treating waste before it leaves
agricultural and livestock sites. Achieving these results will address our Tier 1 priority pressures
by reducing polluted runoff from the following sources: roads, residential and commercial
lands, livestock and ranching operations, on-site septic systems and agricultural and forestry
effluents. Making significant progress in reducing these priority pressures will support the
regional targets for freshwater quality by yielding higher freshwater quality index scores, a
reduction in the number of impaired waterways in our LIO and an increase in the B-IBI scores
associated with lowland stream and drainage areas. Improvements in the Freshwater Quality
Vital Sign will lead to improvements in the Chinook, Shellfish and Swimming Beaches Vital Signs.
Vital Sign: Chinook Salmon
Background
“Chinook Salmon” was chosen as a priority Vital Sign by the Snohomish-Stillaguamish LIO
because of its importance to our ecosystem and economy, Pacific Northwest history and tribal
culture. Healthy salmon runs provide numerous ecological benefits such as infusing rivers with
nutrients, providing food for aquatic and terrestrial species, supporting employment,
economies and cultural traditions and providing recreational opportunities.
Like other salmonids, Puget Sound Chinook progress from their early life in the rivers and
streams to the estuarine and nearshore areas and exposed shorelines before they continue
their migration to the ocean. Chinook salmon remain at sea for 1 to 6 years (more commonly 2
to 4 years) before returning to their natal streams or rivers in the summer and fall to spawn.
Their carcasses provide nutrients for freshwater invertebrates which in turn provide food for
young fish.
Returning Chinook are highly prized by sport and commercial fisherman and are a favorite food
of orca whales. Chinook are also the most prized salmonids of the three Coast Salish treaty
tribes in this LIO (Stillaguamish, Tulalip and Snoqualmie). Puget Sound Chinook have only a
fraction of their historical abundance (1% of historical levels in some cases). They were listed in
1999 as “Threatened” under the federal Endangered Species Act. This LIO has four natal
Chinook populations and nearshore non-resident populations from potentially any other Puget
Sound Evolutionarily Significant Unit (ESU) Chinook population. The four local natal populations
are the Skykomish and Snoqualmie Chinook in the Snohomish Basin, and the Summer and Fall
Chinook in the Stillaguamish Basin. These populations comprise a large portion of the North
Sound Major Population Group, which also includes the Skagit Chinook populations. They are
also a key part of the range of Puget Sound ESU Chinook. Similar to the estuaries, efforts to
restore these populations at the local level will have impacts at a regional scale.
The Snohomish River Basin Salmon Conservation Plan and the Stillaguamish Watershed Chinook
Salmon Recovery Plan have identified the quantity and quality of rearing habitat in the
Snohomish-Stillaguamish LIO
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nearshore, estuary and main stem rivers as the primary factor limiting the recovery of ESAlisted Chinook Salmon and bull trout char. Focused restoration efforts are pursued in both
watersheds through 3-year (now 4-year) work plans.
Recovery Approach
The LIO approaches to recovering this Vital Sign are summarized in a schematic shown in
Appendix 2.3.
The Chinook Vital Sign is highly interconnected and dependent on several other Vital Signs
associated with the Habitat Strategic Initiative, such as Estuaries, Floodplains, Eelgrass, and
Summer Flows. Chinook are also dependent on Freshwater Quality, in terms of how it
influences both the Chinook and Chinook Habitat.
Because of this, the health of Chinook Vital Sign is a reflection of progress on all three Strategic
Initiatives. Chinook survival is most strongly associated with Floodplains and Estuaries; so the
health of Chinook is a direct reflection of the success of the recovery approaches in progress
and in the recent past that are associated with floodplains and estuaries.
Vital Sign: Land Development and Land Cover
Background
“Land Development and Land Cover” was chosen as a priority Vital Sign by the SnohomishStillaguamish LIO because of the significant impacts to our ecosystem that have occurred as
population increased and development intensified to accommodate it.
Snohomish County is the 13th largest county by total land area (2,087.27 square miles) and the
7th most densely populated county in Washington State, with 355.01 people per square mile in
2014. The geographic distribution of population, economic activity and land use in Snohomish
County is diverse, with a mix of rural and urban zones, with wilderness areas still remaining in
both the Stillaguamish and Snohomish Basins. Consistent with the 1990 Growth Management
Act (GMA), Snohomish County has focused growth in urban areas with densities that are best
suited for providing urban services and accommodating the projected growth for the
succeeding 20-year period. For the most part, the County’s population centers are located in
the three westernmost watersheds: Puget Sound, Lake Washington and the northwestern
section of the Snohomish watershed along I-5 and Highway 2. By contrast, north and east
Snohomish County are characterized by smaller cities, farms and reservations.
Although the GMA has been successful in concentrating development, there still are many
pressures to develop in rural areas which would further affect some of our remaining high
quality habitat. Watershed-based approaches to locating where development occurs within
urban growth areas and how it occurs are essential to minimizing pressures to ecological
processes, habitat structures, and ecosystem functions. A functioning, resilient Puget Sound
ecosystem includes landscapes that provide important habitat and hydrology functions, and a
Snohomish-Stillaguamish LIO
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land base to support the built environment for a growing human population. Development in
rural areas presents a particularly concerning pressure on the ecosystem because it is in those
rural areas (including both forested and agricultural lands) where high-quality habitat and
significant ecological processes remain partially or largely intact. Development (or
redevelopment) that follows low-impact development building practices can help minimize
impacts in these areas. Both King and Snohomish Counties have voluntary programs to acquire
and demolish homes on parcels situated in frequently-flooded or channel migration areas, and
those parcels are allowed to return to their natural states in perpetuity. If funding becomes
available at a time when a number of qualified homeowners within frequently flooded areas
desire a buyout, gains could be realized in terms of reductions in development pressure and
flood damage, and increases in flood storage land cover. Typically, when a jurisdiction acquires
a parcel, it is often replanted with native vegetation if it is designated open space. If the
property is to be developed as a park, a portion may be cleared for parking or park amenities..
Land cover is an essential indicator of ecosystem health because of its importance for both
terrestrial and aquatic ecosystem processes and habitats. A functioning, resilient ecosystem
includes a mosaic of forestlands, agricultural lands, open space, natural lands (i.e., forest,
prairie), and developed lands and related infrastructure to support habitat needs, support
natural processes, and generate ecosystem services. The presence of thriving, healthy riparian
areas indicate a healthy, functioning watershed. Healthy riparian areas are well-vegetated with
a diversity of native plants over-hanging creek and river channels. Other indications of a healthy
area include stable stream banks, well-defined stream channels, and a high diversity and
abundance of wildlife. Unhealthy riparian corridors are characterized by sparse vegetation,
infestations of invasive plant species, eroded banks, poorly defined stream channels, and/or
low wildlife diversity and abundance.
Recovery Approach
The LIO approaches to recovering this Vital Sign are summarized in a schematic shown in
Appendix 2.4.
The Land Development portion of the Vital Sign is a measure of development pressure on the
landscape that is associated with both the Habitat and Stormwater Strategic Initiative. Land
Cover is a reflection of ecosystem function and its influence on habitat and the species that
depend on habitat, as well as pollution remediation. There are numerous sub-strategies
associated with approaches to address land development and management actions that
promote healthy land cover types. Reductions in our local Tier 1 pressures (development,
natural resource production, runoff and effluents) will reduce the associated stressors that
impact habitat and water quality. Reductions in these stressors will improve habitat and water
quality which helps support dependent species (Chinook, Shellfish, etc.). Land Cover
improvements are also strongly correlated with Low Summer Flows.

Snohomish-Stillaguamish LIO
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Vital Sign: Floodplains
Background
“Floodplains” was chosen as a priority Vital Sign by the Snohomish-Stillaguamish LIO because
floodplains are a priority of both watersheds and our legislature for the past few years. The
reconnection of floodplain habitat is a key strategy for Chinook Recovery, as identified in both
the Stillaguamish and Snohomish Recovery Plans.
Floodplains are important to the ecosystem. They provide flood storage, habitat, food and fresh
water, as well as good agricultural land through soil and habitat formation. A functioning,
resilient ecosystem requires freshwater floodplains that support natural processes and deliver
ecological services to minimize damage to property during flooding, support fisheries, and
provide water filtration and groundwater recharge. Many floodplain functions have been lost
through a combination of shoreline armoring and levees to shore up and protect crops, as well
as through residential, commercial, industrial and agricultural development. More extreme
weather events are anticipated due to overall climate change in the region and functioning
floodplains will become increasingly important.
A number of the LIO partners are seeking funding for qualified projects to restore floodplain
areas through the Washington State Department of Ecology program, Floodplains by Design.
The goals of this program are to (1) promote the reduction of flood risks and floodplain
ecosystem recovery while maintaining or improving agricultural production, water quality, and
open space/recreation, and (2) improve the coordination of public funding for floodplain
efforts. Identifying floodplains as a priority Vital Sign aligns with the concurrent work in
progress under the Floodplains by Design program – the development of a 10 year regional
vision - and creates a unique opportunity to further contribute to the recovery of Puget Sound.
Recovery Approach
The LIO approaches to recovering this Vital Sign are summarized in a schematic shown in
Appendix 2.5.
Floodplains are a key vital sign in Puget Sound that supports the habitat needs of Chinook, the
water quality needs of shellfish and the productivity of farmable land. Floodplains substrategies associated with this Vital Sign include the protection and maintenance of intact,
functional floodplains and the implementation and maintenance of high priority floodplain
restoration projects. Implementation of protection and restoration actions will reduce the
pressures associated with floodplains (freshwater shoreline infrastructure, freshwater levees,
floodgates and tide gates, natural resource production, roads, and land development).
Reduction of these pressures will reduce the stressors on floodplain habitat (culverts, shoreline
hardening and other structural barriers, timber harvest, land conversion and habitat
fragmentation). Reductions of these stressors will improve the quality, quantity and spatial
distribution of floodplains and increase the numbers and health of floodplain dependent
species (Chinook, etc.) in a sustainable manner.
Snohomish-Stillaguamish LIO
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Vital Sign: Summer Stream Flow
Background
“Summer stream flow” was chosen as a priority Vital Sign by the Snohomish-Stillaguamish LIO
because of its connection to hydrology and climate change. Surface-water flows and
groundwater levels in most watersheds of Puget Sound have been altered as a result of dams
and other hydrological modifications, loss and alteration of vegetative cover, water withdrawals
for municipal, domestic, commercial, industrial, and agricultural water supplies, and in some
cases, over-allocation of water rights. Climate change will compound these problems by
reducing snowpack, increasing stormwater runoff, raising stream temperatures, and
concentrating pollutants in water bodies. As a result, Puget Sound aquatic habitats may become
degraded, native species may decline, and the water supply for human consumptionparticularly in rural areas- may decrease as well. Low water flows are identified as priority
issues for salmon in 14 of the 19 Puget Sound WRIAs. The extreme low flow and associated high
temperature state currently in our watersheds may occur more frequently in the future.
Recovery Approach
The LIO approaches to recovering this Vital Sign are summarized in a schematic shown in
Appendix 2.6.
The Summer Stream Flow Vital Sign is a strong indicator of the health and well-being of instream, floodplain, and estuary habitat, and is a key component of summer rearing for
salmonid juveniles (Chinook, etc.). Land development and natural resource production
pressures have a strong impact on altering low flows (via land cover alteration). This leads to a
reduction in access to Chinook in-stream and floodplain habitat. Increases in summer flows
leads to a reduction in habitat stress of estuary wetlands by reducing the impacts caused from
high salinities, since freshwater hydrology inputs are key to maintaining healthy estuary
wetlands.
Summer flows are strongly influenced by extreme weather events (droughts) and long term
trends in extreme weather (climate change). Long-term droughts reduce or eliminate snow
packs; a source of the ground and surface water levels that maintain summer flows.
Our LIO has recently been affected by extreme drought conditions that will call for new types of
recovery approaches. These may include protection of natural floodplain processes, restoration
of wetlands, the storage and release of flows into streams (from winter rain or recycled water)
and water conservation measures. The drought our watersheds have experienced in 2015 is
expected to continue in 2016, and climate trend predictions state that extreme droughts may
become even more common in the future. As a practical measure, we may need to develop
new and innovative actions to adapt to these changing conditions.
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LIO Recovery Approaches Aligned with 2016/17 Puget Sound Strategic Initiatives
Habitat Strategic Initiative
The LIO approaches to recovering Vital Signs and reducing pressures under this Strategic
Initiative are summarized in the Habitat Results Chains shown in Appendix 1(See Appendix 1.1a
for Freshwater and Appendix 1.1b for Marine).
Freshwater
The Freshwater portion of the Habitat Strategic Initiative largely addresses floodplains, but also
relates to in-stream and upland freshwater habitats. Sub-strategies supporting the freshwater
portion of the Habitat Strategic Initiative focus on protecting and maintaining intact floodplains,
constructing high priority restoration projects, and improving and streamlining implementation
and enforcement. All of these actions focus on the quality and quantity of floodplain habitat, as
well as its connectivity and spatial distribution.
Implementing existing NTAs that remain relevant and developing new 2016 NTAs that align
with the sub-strategies as well as educate the public and decision-makers will address the most
significant pressures in the Snohomish and Stillaguamish watersheds. These priority pressures
are the LIO’s Tier 1 pressures. They include land development, roads, freshwater shoreline
infrastructure (such as levees, floodgates and tide gates), logging and agriculture. These
pressures lead to significant habitat stressors, such as culverts, shoreline hardening, structural
barriers, timber harvest, land cover conversions and habitat fragmentation. These affect both
the Land Cover and Floodplains Vital Signs, key ecosystem components within our LIO. Summer
flows are also affected, and the combined impacts to these components influence the Chinook
ecosystem component. These ecosystem components are also Puget Sound Vital Signs because
the condition of their health is an indication of the health of Puget Sound as a whole.
Marine
The Marine portion of the Habitat Strategic Initiative mainly addresses river deltas, but also
relates to estuarine and nearshore habitats. Sub-strategies supporting the marine portion of
the Habitat Strategic Initiative focus on protecting and maintaining estuarine and nearshore
habitats, implementing high priority restoration projects (which includes accelerating projects
on public lands), and developing local policies, plans and regulations that protect marine
environments. All of these approaches focus on the quality and quantity of these marine
habitats, as well as their connectivity and spatial distribution. The pressures impacting marine
habitats include land development, marine shoreline infrastructure (including levees,
floodgates and tide gates), livestock farming and agriculture. These pressures lead to significant
habitat stressors, such as land development, shoreline hardening, structural barriers, and land
cover conversions. These stressors affect the Land Cover Vital Sign, as well as river delta
floodplains and estuaries, which are key ecosystem components within our LIO. The combined
effects on these Vital Signs impact the Chinook Vital Sign. As with the Freshwater portion of the
Habitat Strategic Initiative discussed above, these ecosystem components are also Puget Sound
Snohomish-Stillaguamish LIO
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Vital Signs because the condition of their health is an indication of the health of Puget Sound as
a whole.
Both Marine and Freshwater
Controlling the spread of invasive species is an approach necessary in both Marine and
Freshwater habitats. In the Freshwater environment, knotweed is the target invasive species.
In the Marine environment, the target species is Spartina. Spartina is basically at a manageable
level in our LIO, and monitoring is important to ensure that it stays that way. Currently,
monitoring regularly is helping to keep Spartina at low levels. Knotweed is more of an epidemic
in our LIO, and currently the current level of control is not successful in abating the spread of
this invasive weed.
Shellfish Strategic Initiative
The LIO approaches to recovering Vital Signs and reducing pressures under this Strategic
Initiative are summarized in the Shellfish Results Chain in Appendix 1.2.
The Shellfish Strategic Initiative contains sub-strategies that address funding for on-site septic
system programs, and to enhance compliance with regulatory programs designed to address
pollution from working farms. The priority pressures associated with this initiative are on-site
septic systems, agricultural and forestry effluents and livestock farming. These impact a wide
variety of water quality parameters, which include the spread of disease, parasites, and
pathogens; changes in water temperature; and non-point source toxins and pollutants. These
all impact the quality of freshwater resources and any dependent species, such as shellfish and
salmon. The current 2014 NTAs deal with septic system maintenance, agricultural BMP’s and
the Pollution Identification and Correction (PIC) project. Snohomish County’s current PIC
project will wrap up in June 2016, when the grant supporting the project expires. However, the
County is interested in continuing the PIC program if a new source of funding can be obtained.
Stormwater Strategic Initiative
The LIO approaches to recovering Vital Signs and reducing pressures under this Strategic
Initiative are summarized in the Results Chain in Appendix 1.3.
The Stormwater Strategic Initiative contains sub-strategies related to problems from existing
and new development, and managing urban runoff at the basin/watershed scale. Our 2014
NTAs relate to inspections and maintenance; identifying data gaps and low-impact
development. Priority pressures are runoff from residential and commercial lands, and land
development. These pressures impact a wide variety of water quality parameters, which
include the spread of disease, parasites, and pathogens; changes in water temperature; and
non-point source toxins and pollutants. As a result, the quality of freshwater resources and the
health of any dependent species, such as shellfish and salmon, are compromised.
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Tables and Figures
Table 1. LIO Priority Vital Signs and Relevant Ecosystem Recovery Targets.
This table summarizes the Snohomish-Stillaguamish LIO priority Vital Signs and their
relationship to the parts of the ecosystem that the LIO cares most about, and the 2020 recovery
targets that LIO ecosystem recovery will contribute to directly.

Priority LIO
Vital Signs

Estuaries

Related ecosystem or
human wellbeing
components; or related
pressure (sources or
stressors)
Pressures:
- Housing & Urban areas
- Annual and Perennial
Timber Crops
- Marine Shoreline
Infrastructure
- Marine Levees,
Floodgates and Tide
gates
- Runoff From Residential
and Commercial Lands

2020 recovery targets that
LIO ecosystem recovery will contribute to
directly

By 2020, all Chinook natal river deltas meet
10 year salmon recovery goals (or 10
percent of restoration need as proxy for
river deltas lacking quantitative acreage
goals in salmon recovery plans) and 7,380
quality acres are restored basin-wide, which
is 20 percent of restoration need.

Ecosystem Components:
- Chinook

Freshwater
Quality

Pressures:
- Livestock Farming and
Ranching
- Roads
- OSS
- Agriculture and Forestry
Effluents
- Runoff From Residential
and Commercial Lands
Ecosystem Components:
- Chinook

Snohomish-Stillaguamish LIO

Freshwater Quality
-By 2020, at least 50 % of all monitoring
stations with suitable data have Freshwater
Water Quality Index scores of 80 or higher.
-By 2020, achieve a decrease in the number
of impaired waters (303 (d) list) in Puget
Sound freshwaters.
Insects in Small Streams
-By 2020, 100 percent of Puget Sound
lowland stream drainage areas monitored
with baseline B-IBI scores of 42 – 46or
better retain these “excellent” scores and
mean B-IBI scores of 30 Puget Sound
lowland drainage areas improve from “fair”
to “good.”
22

Priority LIO
Vital Signs

Chinook salmon

Related ecosystem or
human wellbeing
components; or related
pressure (sources or
stressors)
Pressures:
- Housing & Urban areas
- Annual and Perennial
Timber Crops
- Roads and Railroads
- Marine Shoreline
Infrastructure
- Marine Levees,
Floodgates and Tide
gates
- Runoff From Residential
and Commercial Lands

2020 recovery targets that
LIO ecosystem recovery will contribute to
directly

By 2020, we stop the overall decline and
start seeing improvements in wild Chinook
abundance in two to four populations in
each biogeographic region.

Ecosystem Components:
Estuaries, Floodplains

Land
Development
and Land Cover

Pressures:
- Housing & Urban areas
- Annual and Perennial
Timber Crops
- Logging and Wood
Harvest
- Runoff from Residential
and Commercial Lands
- Agriculture and Forestry
Effluents
Ecosystem Components:
Chinook, Floodplains,
Estuaries, Freshwater
Quality, Summer Flows
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- By 2020, Basin-wide loss of vegetation
cover on ecologically important lands
under high pressure from development
does not exceed 0.15% of the total 2011
baseline land area over a five-year
period.
- By 2020, the proportion of basin-wide
growth occurring within UGAs is at least
86.5% (equivalent to all counties
exceeding their population growth goals
by 3%), with all counties showing an
increase over their 2000 - 2010
percentage.
- By 2020, the average annual loss of
forested land cover to developed land
cover in non-federal lands does not
exceed 1,000 acres per year, as
measured with Landsat-based change
detection.
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Related ecosystem or
human wellbeing
Priority LIO Vital
components; or related
Signs
pressure (sources or
stressors)
Pressures:
- Housing & Urban areas
- Annual and Perennial
Timber Crops
- Freshwater Levees,
Floodgates and Tide
gates
Floodplains
- Runoff from Residential
and Commercial Lands
- On-site Septic Systems
(OSS)

Summer stream
flows

Ecosystem Components:
Chinook
Pressures:
- Housing & Urban areas
- Annual and Perennial
Timber Crops
- Logging and Wood
Harvest
- Runoff from Residential
and Commercial Lands
- Agriculture and Forestry
Effluents

2020 recovery targets that
LIO ecosystem recovery will contribute to
directly

By 2020, 15% of degraded floodplain areas
are restored or floodplain projects to
achieve that outcome are underway across
Puget Sound and there is no additional loss
of floodplain function in any Puget Sound
watershed relative to a 2011 baseline.

By 2020, meet the following river-specific
targets:
 Restore low flows to bring the
Snohomish River from a weakly
decreasing trend to no trend
 Restore low flow to bring the North
Fork Stillaguamish River from a
strongly decreasing trend to a
weakly decreasing trend.

Ecosystem Components:
- Chinook, Floodplains

Snohomish-Stillaguamish LIO
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Table 2. Content considered in selection of LIO Priority Vital Signs
LIO
Ecosystem
component
or Pressure
Estuaries

Information Source(s):
related elements

Related Vital Signs:
relevant
Indicators/Targets




LIO profile
PSPA endpoints:
River deltas,
embayments,
herring, large rivers,
large streams, small
low-gradient
streams, freshwater
riparian vegetation,
Chinook salmon,
Coho salmon, Chum
and pink salmon,
Cutthroat trout,
agriculture areas

By 2020, all Chinook
yes
natal river deltas meet
10-year salmon
recovery goals (or
10% of restoration
need as proxy for river
deltas lacking
quantitative acreage
goals in salmon
recovery plans) and
7,380 quality acres are
restored basin-wide,
which is 20% of
restoration need.

Freshwater
Quality




LIO profile
PSPA endpoints:
River deltas, small
high-gradient
streams, headwater
slope wetlands, large
rivers, large streams,
freshwater riparian
vegetation, Lotic
freshwater benthic
invertebrates, lotic
freshwater aquatic
vertebrate
communities,
freshwater aquatic
plant communities,
chinook salmon,
Coho salmon,
cutthroat trout,
agricultural areas

By 2020:
 At least 50 % of all
monitoring stations
with suitable data
have freshwater
water quality index
scores of 80 or
higher
 Achieve a decrease
in the number of
impaired waters
(303 d list) in Puget
Sound freshwaters

Snohomish-Stillaguamish LIO

included
in 2-year
plan

yes

Reason for
including/not
including
Priority juvenile
Chinook rearing
habitat;
supports most
Puget Sound
natal
populations.
Estuaries are
areas of
regional
importance in
Western
Hemisphere
Shorebird
Reserve
Network (May
2012).
There has been
an increase in
bacteria
(TDMLs) in key
waterways,
which will
negatively
influence the
health of
priority
populations.
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LIO
Ecosystem
component
or Pressure
Chinook
Salmon

Information Source(s):
related elements

Related Vital Signs:
relevant
Indicators/Targets




By 2020, we stop the
overall decline and
start seeing
improvements in wild
Chinook abundance in
2-4 populations in each
biogeographic area

Land
Development and
Land Cover

 LIO Profile
 PSPA endpoints:
Conversion of land for
residential commercial
& industrial use
(Stressor)
 Chinook M&AM:
Residential
Development

LIO profile
PSPA endpoints:
River deltas, large
rivers, large
streams,
freshwater tidal
wetlands

Snohomish-Stillaguamish LIO

By 2020:
 Average annual loss
of forested land
cover to developed
land-cover in nonfederal lands does
not exceed 1,000
acres per year and
268 miles of riparian
vegetation are
restored or
restoration projects
are underway.
 The proportion of
basin-wide growth
occurring within
UGAs is at least
86.5% and all
counties show an
increase over their
2000-2010
percentage.
 Basin wide loss of
vegetation cover on
indicator land base
over a 5-year period
does not exceed
0.15% of the 2011
baseline land area.

included
in 2year
plan
yes

Reason for
including/not
including
Chinook salmon
are a key species
of ecological,
recreational and
cultural
significance.

Development
along shoreline
causing the
reduction or
disappearance of
riparian areas,
conversion of
farmland and
forests has
reduced the
quantity and
quality of habitat
for salmonids, as
well as other
species.
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LIO
Information Source(s):
Ecosystem
related elements
component
or Pressure
Floodplains  LIO profile
 PSPA endpoints: River
deltas, large rivers,
large streams,
freshwater tidal
wetlands, freshwater
riparian vegetation,
agricultural areas

Summer

Stream Flow

Shellfish
beds

PSPA endpoints:
River deltas, lakes
and ponds, large
rivers, large
streams, small lowgradient streams,
lowland slope
wetlands, lowland
depressional
wetlands, Chinook
salmon, Coho
salmon

LIO profile
PSPA endpoints: River
deltas, beaches,
embayments, marine
sessile filter feeders,
eelgrass and kelp
communities

Snohomish-Stillaguamish LIO

Related Vital Signs:
relevant
Indicators/Targets
By 2020, 15% of
degraded floodplain
areas are restored or
floodplain projects to
achieve that outcome
are underway across
Puget Sound and there
is no additional loss of
floodplain function in
any Puget Sound
watershed relative to a
2011 baseline.

By 2020, meet the
following river-specific
targets:
 Restore low flows to
bring the Snohomish
River from a weakly
decreasing trend to
no trend.
 Restore low flow to
the North Fork
Stillaguamish River
from a strongly
decreasing trend to a
weakly decreasing
trend.
A net increase from
2007 to 2020 of 10,800
harvestable shellfish
acres, which includes
7,000 acres where
harvest is currently
prohibited.

included Reason for
in 2including/not
year
including
plan
Floodplains are a
limiting factor in
Chinook plans in
both watersheds.
Floodplains are a
priority of our
region and in the
legislature, and
the highest
ranking substrategy (A 5.3) in
Appendix E of the
2014 Action
Agenda.
No
The current and
potential longterm draught
situation
increased the
importance of this
focus for the
watersheds.

No

This Vital Sign
received some
support from the
LIO but less than
that for the
preceding six vital
signs for this first
installment of the
Ecosystem
Recovery Plan.
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Figure 1. Conceptual model showing LIO priority pressures (sources and stressors), Vital Signs
and priority relationships. Relationships among the elements are shown with arrows. Vital
Signs are either shown as ecosystem and human wellbeing components (green and brown
ovals) or identified with green text boxes for pressure-related Vital Signs.
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Table 3. LIO Priority Pressures and related LIO Priority Vital Signs.
* Priority pressures that are also included as one of the LIO’s Priority Vital Signs are identified in
the last column and in bold text. Vital Signs that are Ecosystem Components are listed for
reference in plain text.
LIO Priority
Related Stressors that are a priority for Related LIO Priority Vital
Sources
the LIO
Sign5
Estuaries, Chinook Salmon,
A1. Conversion of land cover for
Housing and
Land Development and Land
residential, commercial and industrial
Urban Areas
Cover, Floodplains, Summer
use
Stream Flows
Commercial
A1. Conversion of land cover for
and Industrial residential, commercial and industrial
Summer Stream Flows
Areas
use
Estuaries, Chinook Salmon,
Annual and
A2. Conversion of land cover for natural Land Development and Land
Perennial Nonresource production
Cover, Floodplains, Summer
Timber Crops
Stream Flows
Logging and
A2. Conversion of land cover for natural Land Development and Land
Wood Harvest resource production
Cover
Livestock
A2. Conversion of land cover for natural
Farming and
Freshwater Quality
resource production
Ranching
A3. Conversion of land cover for
Chinook Salmon, Freshwater
transportation and utilities
Roads
Quality
W: Large spills
Freshwater
C. Shoreline hardening
Levees,
Floodplains
M2. Other structural barriers to water,
Floodgates and
sediment, debris flows
Tide gates
Marine Levees, C. Shoreline hardening
Floodgates and M2. Other structural barriers to water,
Estuaries, Chinook Salmon
Tide gates
sediment, debris flows

5

Freshwater
Shoreline
Infrastructure

C. Shoreline hardening

Marine
Shoreline
Infrastructure

C. Shoreline hardening

M2. Other structural barriers to water,
sediment, debris flows
M2. Other structural barriers to water,
sediment, debris flows

Summer Stream Flow

Estuaries, Chinook Salmon

See Appendix 4, Tier 1 Priority Pressures (August 18, 2015)
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LIO Priority
Sources
Domestic and
Commercial
Wastewater to
OSS

Runoff from
Residential and
Commercial
Lands

Agriculture and
Forestry
Effluents

Related Stressors that are a priority for
the LIO
U2. Non-point source, persistent toxic
chemicals in aquatic system
V2. Non-point source, non-persistent
toxic chemicals in aquatic systems
X2. Non-point source conventional water
pollutant
U2. Non-point source, persistent toxic
chemicals in aquatic system
V2. Non-point source, non-persistent
toxic chemicals in aquatic systems
X2. Non-point source conventional water
pollutant
U2. Non-point source, persistent toxic
chemicals in aquatic system
V2. Non-point source, non-persistent
toxic chemicals in aquatic systems
X2. Non-point source conventional water
pollutant

Snohomish-Stillaguamish LIO

Related LIO Priority Vital
Sign5

Freshwater Quality,
Floodplains

Land Development and Land
Cover, Floodplains,
Freshwater Quality, Summer
Stream Flows

Land Development and Land
Cover, Freshwater Quality
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Table 4. Content considered in selection of LIO Priority** Pressures (Sources and Stressors)
* LIO pressure names are presented first. If a different name for the same pressure is used
regionally, the Puget Sound name is included in italics. **Table 4 includes only the Tier 1
Priority pressures. Appendix 4 includes both Tier 1 and Tier 2 pressures.
LIO Priority
Related LIO
Vital Sign(s)
Information Included in 2- Reason for
Source*
Priority
affected by
Source(s)
year plan
including/not
Stressor
Source or
(Y/N/Under
including
Stressor
consideration)
Estuaries,
PSPA, LIO
Yes
Included as a
A1.
Chinook
priority,
high priority
Conversion of Salmon, Land Salmon
in both
land cover for Development Recovery
recovery plan
Housing and
residential,
and Land
Plan
chapters
Urban Areas
commercial
Cover,
Chapters
and industrial Floodplains,
use
Summer
Stream Flows
A1.
PSPA, LIO
Yes
Included as a
Conversion of
priority,
high priority
Commercial
land cover for
Salmon
in both
Summer
and Industrial residential,
Recovery
recovery plan
Stream Flows
Areas
commercial
Plan
chapters
and industrial
Chapters
use
Estuaries,
PSPA, LIO
Yes
Included as a
Chinook
priority,
high priority
A2.
Salmon, Land Salmon
in both
Annual and
Conversion of
Development Recovery
recovery plan
Perennial
land cover for
and Land
Plan
chapters
Non-Timber
natural
Cover,
Chapters
Crops
resource
Floodplains,
production
Summer
Stream Flows
A2.
PSPA, LIO
Yes
Included as a
Conversion of Land
priority,
high priority
Logging and
land cover for Development Salmon
in both
Wood
natural
and Land
Recovery
recovery plan
Harvest
resource
Cover
Plan
chapters
production
Chapters
A2.
PSPA, LIO
Yes
Included as a
Livestock
Conversion of Freshwater
priority,
high priority
Farming and
land cover for Quality
Salmon
in both
Ranching
natural
Recovery
recovery plan
Snohomish-Stillaguamish LIO

31

LIO Priority
Source*

Roads

Freshwater
Levees,
Floodgates
and Tide
gates

Marine
Levees,
Floodgates
and Tide
gates

Related LIO
Priority
Stressor

Vital Sign(s)
affected by
Source or
Stressor

resource
production
A3.
Conversion of
land cover for Chinook
transportation Salmon,
Freshwater
and utilities
Quality
W: Large spills
C. Shoreline
hardening
M2. Other
structural
barriers to
water,
sediment,
debris flows

Floodplains

C. Shoreline
hardening
M2. Other
structural
barriers to
water,
sediment,
debris flows
C. Shoreline
hardening

M2. Other
Freshwater
structural
Shoreline
barriers to
Infrastructure
water,
sediment,
debris flows
C. Shoreline
Marine
hardening
Shoreline
M2. Other
Infrastructure
structural
Snohomish-Stillaguamish LIO

Estuaries,
Chinook
Salmon,

Summer
Stream Flow

Estuaries,
Chinook
Salmon

Information Included in 2Source(s)
year plan
(Y/N/Under
consideration)
Plan
Chapters
PSPA, LIO
Yes
priority,
Salmon
Recovery
Plan
Chapters

Reason for
including/not
including

PSPA, LIO
priority,
Salmon
Recovery
Plan
Chapters

Yes

Included as a
high priority
in both
recovery plan
chapters

PSPA, LIO
priority,
Salmon
Recovery
Plan
Chapters

Yes

Included as a
high priority
in both
recovery plan
chapters

PSPA, LIO
priority,
Salmon
Recovery
Plan
Chapters,
Shellfish
Protection
Plan
PSPA, LIO
priority,
Salmon
Recovery

Yes

Included as a
high priority
in both
recovery plan
chapters

Yes

Included as a
high priority
in both
recovery plan

chapters
Included as a
high priority
in both
recovery plan
chapters
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LIO Priority
Source*

Related LIO
Priority
Stressor

barriers to
water,
sediment,
debris flows
U2. Non-point
source,
persistent
toxic
chemicals in
aquatic
system
V2. Non-point
Domestic and
source, nonCommercial
persistent
Wastewater
toxic
to OSS
chemicals in
aquatic
systems
X2. Non-point
source
conventional
water
pollutant
U2. Non-point
source,
persistent
toxic
chemicals in
aquatic
Runoff from
system
Residential
V2. Non-point
and
source, nonCommercial
persistent
Lands
toxic
chemicals in
aquatic
systems
X2. Non-point
source
Snohomish-Stillaguamish LIO

Vital Sign(s)
affected by
Source or
Stressor

Information Included in 2Source(s)
year plan
(Y/N/Under
consideration)
Plan
Chapters

Reason for
including/not
including

PSPA, LIO
priority,
Salmon
Recovery
Plan
Chapters,
Shellfish
Protection
Plan

Yes

Referenced in
the Shellfish
Protection
Plan, TMDL
listings

PSPA, LIO
priority,
Salmon
Recovery
Land
Plan
Development
Chapters,
and Land
Shellfish
Cover,
Protection
Floodplains,
Plan
Freshwater
Quality,
Summer
Stream Flows

Yes

Referenced in
the Shellfish
Protection
Plan, TMDL
listings

Freshwater
Quality,
Floodplains

chapters

33

LIO Priority
Source*

Agriculture
and Forestry
Effluents

Related LIO
Priority
Stressor
conventional
water
pollutant
U2. Non-point
source,
persistent
toxic
chemicals in
aquatic
system
V2. Non-point
source, nonpersistent
toxic
chemicals in
aquatic
systems
X2. Non-point
source
conventional
water
pollutant

Snohomish-Stillaguamish LIO

Vital Sign(s)
affected by
Source or
Stressor

Information Included in 2- Reason for
Source(s)
year plan
including/not
(Y/N/Under
including
consideration)

PSPA, LIO
priority,
Salmon
Recovery
Plan
Chapters,
Shellfish
Land
Protection
Development
Plan
and Land
Cover,
Freshwater
Quality

Yes

Referenced in
the Shellfish
Protection
Plan, TMDL
listings
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Appendices
Appendix 1. LIO NTAs Mapped to Puget Sound Recovery Prototype Results Chains
1.1a: Habitat Results Chain - Freshwater
1.1b: Habitat Results Chain - Marine
1.2: Shellfish Results Chain
1.3: Stormwater Results Chain
Appendix 2. LIO Vital Signs Schematics
2.1: Estuaries
2.2: Freshwater Quality
2.3: Chinook Salmon
2.4: Land Development/Land Cover
2.5: Floodplains
2.6: Summer Stream Flow
Appendix 3. Map of Snohomish-Stillaguamish Watersheds
Appendix 4. List of Tier 1 and 2 Priority Pressures
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Appendix 1. LIO NTAs Mapped to Puget Sound Recovery Prototype Results Chains
1.1a: Habitat Results Chain for Freshwater

Appendix 1.1b: Habitat Results Chain for Marine

Snohomish-Stillaguamish LIO
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Appendix 1.2: Shellfish Results Chain

Snohomish-Stillaguamish LIO
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Appendix 1.3: Stormwater Results Chain

Snohomish-Stillaguamish LIO
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Appendix 2.1: Estuaries Schematic

Appendix 2.2: Freshwater Quality Schematic

Appendix 2.3 Chinook Salmon Schematic
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Appendix 2.4: Land Development and Land Cover Schematic
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Appendix 2.5: Floodplains Schematic
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Appendix 2.6: Summer Stream Flow Schematic
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Appendix 3. Map of Snohomish and Stillaguamish Watersheds

Appendix 4. Snohomish-Stillaguamish LIO Tier 1 Priority Pressures
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