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Introduction 

Overview 

This Action Plan identifies high priority areas for riparian protection and restoration and outlines a 

comprehensive riparian zone management strategy for three focus areas in the Stillaguamish and 

Snohomish watersheds: the Stillaguamish River Confluence, Lower/Middle Pilchuck River sub-basins, 

and the French Creek sub-basin.  

 

Many existing salmon recovery and water temperature datasets and reports independently describe 

priority locations and implementation actions needed to recover threatened and endangered salmonid 

species and improve water quality. This Action Plan, undertaken by local, state, and federal project 

partners, integrates these data to identify high priority areas for riparian zone restoration and protection to 

accomplish integrated salmon habitat restoration and water quality goals. The Plan identifies nine high 

priority first- and second-tier implementation areas within the larger focus areas and describes riparian 

restoration and protection targets for those implementation areas.  

 

The Snohomish Conservation District and project partners will use a variety of conservation tactics to 

protect and restore high priority riparian areas within the implementation areas, including purchase of 

conservation easements using a National Estuary Program (NEP) Watershed Restoration and Protection 

grant and installation of riparian, wetland, restoration projects using Conservation Reserve Enhancement 

Program (CREP) and grant funding. 

 

The Action Plan identifies riparian protection and restoration projects and targets at the reach- and parcel-

scale where conservation actions are likely to have the highest impact to improve water quality, wildlife 

habitat, intercept stormwater, and overall watershed processes. While riparian buffer protection and 

restoration is the primary focus of this Action Plan, other restoration activities such as large wood 

installation, beaver pond enhancement or protection, wetland enhancement, and agricultural best 

management practices will be identified and incorporated into site-specific and reach-specific 

implementation projects.  

Background 

The Stillaguamish and Snohomish River watersheds have historically supported large populations of 

Pacific salmonids, including threatened Puget Sound Chinook salmon and steelhead trout, and the 

commercially important coho salmon. The landscape that supported these fish populations included 

extensive forests that grew along complex rivers, streams, and estuaries rich with wide floodplains, large 

wood, log jams, and beaver ponds. In the mid-1800s, Euro-American settlers began to heavily modify the 

landscape including extensive alterations for agricultural and forestry purposes. Many of these 

modifications were located on the river corridor and within the floodplains of the Snohomish and 

Stillaguamish River systems and continue to impact water quality, salmon production, and hydrologic 

processes today. 

 

Whidbey Basin Chinook populations, which include Snohomish and Stillaguamish populations, are the 

cornerstone for recovery of Puget Sound wild salmon production. The Snohomish River Basin Salmon 

Conservation Plan (SBSRF 2005) and the Stillaguamish Watershed Chinook Salmon Recovery Plan 

(SWC 2005) identify habitat restoration actions, priorities, and targets needed to recover salmon. Total 

Maximum Daily Loads (TMDLs) and related studies identify water quality and water quantity 

improvement goals and objectives for watersheds to improve aquatic resources and protect human health.  
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However, despite over a decade of salmon recovery and water quality projects, several salmon 

populations in the Stillaguamish and Snohomish watersheds continue to decline [Puget Sound Partnership 

(PSP) 2016, RCO GRO 2016]. The water quality of many streams and rivers do not meet state standards; 

water temperature, levels of dissolved oxygen, and fecal coliform bacteria contamination continue to 

threaten fish and wildlife and human health (PSP 2016). Hydrologic processes and other environmental 

indicators, including streamside and wetland forest cover, continue to degrade despite government 

regulations and gains from salmon habitat restoration projects [Snohomish County Surface Water 

Management (SWM) 2015, Walters et al. 2014, Gray 2016].  

 

A high resolution change analysis conducted by WA Department of Fish and Wildlife (WDFW) 

highlights these challenges: between 2006 and 2009, 263 acres of near-stream forest cover in the 

Snohomish River watershed was cleared, while 163 acres were restored with native plantings, resulting in 

a net loss of 73 acres of near-stream forest cover (SWM et al. 2015). The net loss in forest cover is 

exacerbated by the functional difference between cleared mature forests and the young planting projects, 

which take many years to mature and provide cover and habitat benefits. Increasing voluntary 

implementation of floodplain, wetland, and stream habitat restoration on private land is critical to restore 

hydrologic processes and achieve water quality and salmon recovery goals.  

 

In mid-2016, the Snohomish Conservation District undertook a restoration planning and implementation 

effort funded by the Department of Ecology National Estuary Program (NEP). The District developed a 

comprehensive riparian zone management strategy (an Action Plan) for priority reaches (“Implementation 

Areas”) within three focus areas that integrates existing water quality and salmon recovery priorities to 

identify priority riparian areas for protection and restoration on agricultural and rural lands.  

 

The District intends to implement this strategy using a variety of conservation programs and tools, 

including NEP Watershed and Protection easement acquisition funding which provides a new incentive 

for agricultural landowners in the Stillaguamish and Snohomish watersheds to restore and protect critical 

riparian areas.  

Project Focus Area 

In the Stillaguamish and Snohomish watersheds, the upper watersheds are largely composed of national, 

state, and private forestlands while the floodplains and lowlands are heavily subdivided among many 

private landowners. The lowland glacial plateau and floodplains have been developed for agriculture and 

rural residential land uses, with pockets of urban development (commercial, industrial, and residential 

land uses). The watershed processes of these lowland and coastal landscapes are already under threat from 

population growth, forest clearing, and ex-urban development pressure, and will face increasing pressure 

resulting from impacts of climate change.  

 

The agricultural and rural residential lowlands of the Stillaguamish and Snohomish River basins 

encompass riparian and floodplain areas critical to clean water and successful salmon recovery. 

Regulations on land use to protect water resources and wildlife habitat within the lowlands include 

jurisdictions at all levels of government and are numerous: The Growth Management Act including 

critical area and urban growth area regulations, the Shoreline Management Act, the Forest Practices Act 

and the Forests and Fish Law including the Washington State Forest Practices Habitat Conservation 

Plan, the Clean Water Act including Section 303(d) impaired waters and Total Maximum Daily Load 

(TMDLs), and the Endangered Species Act including the 2005 Puget Sound Chinook Salmon Recovery 

Plan.  
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While the regulatory framework aims to protect intact habitat and water quality or minimize habitat loss 

and degradation, the water quality improvement plans and watershed salmon recovery plans rely heavily 

on voluntary implementation of water quality and salmon habitat improvement projects on public and 

private land. The regulatory and voluntary mechanisms operate concurrently across the landscape and the 

many land use types. However, the heavily sub-divide, privately-owned lowland landscape where 

agriculture, urban and rural development, and critical riparian and floodplain habitat converge presents 

particular challenges to effective regulation and habitat protection. Although the regulatory programs 

achieve some level of protection for existing habitat and hydrologic processes, regulations have little 

ability to effect wide-scale ecological improvements to water resources or habitat on lands where riparian 

and floodplain habitat is already degraded by existing agricultural or rural uses. Voluntary programs work 

well to restore degraded land, but restoration need far surpasses funding availability. Financial incentives 

sometimes fall short of providing high enough benefits for agricultural landowners to take land out of 

production to restore it.  

 

Additional incentives and new program opportunities are needed to encourage landowners in the lowland 

landscape to protect existing and restore degraded riparian forest buffers and floodplain lands. These 

habitats provide the added benefit of improving climate resiliency for lowland communities. 

 

The integrated riparian zone management strategy described in this Action Plan focuses on the part of the 

lowland landscape where primarily rural and agricultural land use exists and where salmon recovery and 

water quality priorities coincide with anadromous fish use. Three focus areas (Fig. 1) for this project were 

selected based on salmon recovery prioritization and recent TMDL work: 

 Stillaguamish Confluence area comprises the Lower North Fork Stillaguamish sub-basin, the 

Lower South Fork Stillaguamish sub-basin, the Jim Creek sub-basin, the Lower Pilchuck Creek 

sub-basin, and the upper mainstem Stillaguamish River (from South Slough to the confluence of 

the North and South Fork Stillaguamish Rivers) including the lower Portage Creek sub-basin 

(WRIA 5). 

 Lower/Middle Pilchuck area contains the Lower Pilchuck River sub-basin (Pilchuck River from 

mouth upstream to confluence with Dubuque Creek totaling approximately 8.6 river miles), the 

Middle Pilchuck River sub-basin (from confluence with Dubuque Creek upstream to the City of 

Snohomish diversion dam totaling approximately 17.8 river miles), and the associated tributary 

sub-basins including Dubuque Creek, Little Pilchuck Creek, and Lake Stevens sub-basins (WRIA 

7). 

 French Creek sub-basin from the mouth to headwaters (WRIA 7). 
 

The project’s large geographic extent was intentional in order to capitalize on recent TMDL and salmon 

recovery prioritization work in the watersheds, and to ensure success in securing wide riparian buffers 

that meet National Marine Fisheries Service (NMFS) riparian buffer table standards. These guidelines 

require minimum 100-foot wide riparian buffers on salmon-bearing streams and 50-foot wide buffers on 

non-salmon bearing streams.  
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Figure 1. Three project focus areas selected for development of an integrated riparian zone stewardship 

strategy: Stillaguamish Confluence, Pilchuck River, and French Creek Focus Areas. 

Existing Conditions in the Focus Areas 

The legacy of extensive alterations to the land in Western Washington began in the mid- and late-1800s 

with Euro-American settlement. Tidal areas, lowland floodplains, and river corridors were ditched, diked, 

and drained for agricultural uses; headwater riparian zones and upland forests were logged and now are 

widely managed as Federal, State, and private forestland (STAG 2000, Haring 2002); and large areas of 

land from estuaries to upland areas were developed into the urban and rural landscape that we know 

today. Much of this development was located along the river corridor and within the floodplains of the 

Snohomish and Stillaguamish river system and continues to impact water quality, salmon production, and 

hydrologic processes. The three focus areas described below were selected for this project because they 

are critical to achieving salmon recovery and water quality goals in the Snohomish and Stillaguamish 

basins. 

Lower/Middle Pi lchuck River  

The Pilchuck River is the largest tributary to the Snohomish River and has an average annual discharge of 

364 cubic feet per second (cfs) (DOE 2012). 57.4% of the Pilchuck River watershed (primarily in the 

upper watershed) consists of some type of forested land use; 2.5% of the watershed is characterized as 

agricultural; 25.4% as residential; 11.9% as urban land uses; and 2.8% as other land use types 

(Snohomish County 2012 Assessor data summarized from DOE 2012). The project team elected to focus 
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efforts on the middle and lower watershed that have been converted into rural residential and agricultural 

land uses (Fig. 2). The project focus area includes the Lower and Middle Pilchuck River sub-basins, 

including the following tributaries and associated sub-basins: Little Pilchuck and Catherine Creek, 

Dubuque Creek, and the Lower Pilchuck River tributaries (Sexton, Bunk Foss, and Scott Creeks) (Fig. 3).  

 

 
Figure 2. Aerial imagery of the three project focus areas. 
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Figure 3. Sub-basins in the project focus areas. The three project focus areas include portions or all of the 

following sub-basins: French Creek sub-basin (WRIA 7); Lower Pilchuck River, Middle Pilchuck River, 

Dubuque Creek, Lake Stevens, and Little Pilchuck Creek (WRIA 7); Lower Pilchuck Creek, Lower NF 

Stillaguamish, Lower SF Stillaguamish, Jim Creek, and portions of Lower Stillaguamish (mainstem) and 

Portage Creek (WRIA 5). 

 

SALMON RECOVERY AND WATER QUALITY  

The Pilchuck River is a high priority watershed for salmonid recovery in the Snohomish River basin as it 

provides spawning and rearing habitat for many important salmonids, including the ESA-listed Chinook 

salmon, steelhead, and bull trout.  

 

The Snohomish River Basin Salmon Conservation Plan (SBSRF 2005) identified the Middle Pilchuck 

River sub-basin as part of the Mainstem Primary Restoration sub-basin strategy group, and the Lower 

Pilchuck River sub-basin falls within the Mainstem Secondary Restoration sub-basin strategy group 

(SBSRF 2005). The Mainstem Primary Restoration strategy group includes core Chinook spawning and 

rearing habitat with moderately degraded or degraded conditions that needs substantial improvement for 

salmon recovery. Within the Middle Pilchuck and other Mainstem Primary Restoration sub-basins, the 

highest priority conservation actions include preservation/protection of intact stream and forest habitat to 

support hydrologic and sediment processes, reconnection of off-channel habitats, restoration of riparian 

forests, in-stream channel enhancement, and water quality improvements (SBSRF 2005).  
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The Mainstem Secondary Restoration strategy sub-basins support lower levels of Chinook spawning, off-

channel Chinook rearing, and spawning and rearing for other salmonid species. These sub-basins are 

moderately degraded with moderate improvement needed for salmon recovery. Prescribed recovery 

actions include improved floodplain connectivity, riparian forest cover restoration, fish passage barrier 

corrections, and reduction in negative impacts associated with urbanization and forest clearing (SBSRF 

2005). The Plan also specifically identifies low flow in the Lower Pilchuck River sub-basin as a barrier to 

salmon production (SBSRF 2005). 

 

The Pilchuck River and several tributaries have water quality impairments for temperature, fecal coliform 

bacteria, pH, and dissolved oxygen (DOE 2012). Beginning in 2012 and continuing through 2016, the 

Department of Ecology (Ecology) undertook a TMDL study to better understand water quality problems 

and to identify restoration opportunities to correct the temperature and dissolved oxygen impairments in 

the Pilchuck River and French Creek watersheds (report in preparation). Although the study is not yet 

available, Ecology staff provided general descriptions of the temperature conditions observed in the 

Lower and Middle Pilchuck River during their 2012-2014 surveys. Their data and subsequent modeling 

indicate that: 

 In 2014, water temperature in much of the Middle and Lower Pilchuck River exceeded the 

7DADMax criteria for core summer salmonid habitat; 

 there are many diffuse cold water flow inputs throughout the Lower and Middle Pilchuck River; 

 shade in the lower river is important during summer to avoid reaching temperatures that create a 

barrier to fish movement  

(Nuri Mathieu, Washington Department of Ecology, personal communication). 

 

Within the Lower/Middle Pilchuck project focus area, 66.5% of the riparian area (within 100 feet of the 

river on both streambanks) is forested (“forested” land cover for this Action Plan includes a sum of the 

wetland and forest land cover classifications from Snohomish County 2009). The Middle Pilchuck River 

Assessment Habitat Report (Snohomish County 2012a) summarizes conditions along eight river miles of 

Chinook salmon spawning areas (within the focus area) where riparian vegetation is severely degraded, 

floodplain side channels have been cut off, and large wood has been removed, creating a wide, shallow 

channel with high water temperatures that affect juvenile rearing in summer months. Much of the left 

river bank (facing downstream) within the project area is forested while the right river bank is largely de-

forested for agricultural or residential properties (Snohomish County 2012b). The agricultural community 

living along these highly erodible and frequently flooded reaches of the river is losing farmland to 

channel migration and is generally reluctant to set aside wide riparian buffers in part due to constant loss 

of productive land (Snohomish County 2012a). Monetary incentives to convert streamside agricultural 

land into riparian habitat are therefore expected to be an important tool in project implementation. 

French Creek 

A tributary to the Snohomish River, French Creek encompasses an area of approximately 28 square miles 

in south central Snohomish County. It flows into the Snohomish River at approximately river mile 14.6, 

less than one mile upstream from the Pilchuck River confluence with the Snohomish River.  

 

The French Slough Flood Control District, sometimes called the French Creek Flood Control District 

(FSFCD), operates a pumping station with fish ladders and fish pumps at the mouth of French Creek. 

French Creek discharge is not monitored at the pumping station but is measured upstream by Ecology at 

167
th
 Ave SE (approximately river mile 6.5). Average annual discharge at that location is 21.9 cfs [DOE 

2012, French Creek Watershed Management Committee (FCWMC) 2004].  

 

The French Creek sub-basin is characterized by agricultural lands, including nearly 5,500 acres within the 

French Slough Flood Control District, and rural developed lands that include a northern portion of the city 
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of Monroe and unincorporated Snohomish County (Fig. 2). Five major tributaries flow into French Creek, 

including Golf Course, Stables, Spada, Chain Lake, and Cripple Creeks; a number of these tributaries 

flow from or include small lakes (FCWMC 2004).  

 

Much of the lower portion of the French Creek sub-basin that lies within the Snohomish River floodplain 

historically consisted of thousands of acres of shrub-scrub and forested wetland. This floodplain was 

logged, drained, ditched, and diked beginning in the 1800s (DOE 2012). The upper watershed consisted 

of forested lands that have been partially logged for agriculture or rural development (DOE 2012).  

 

The predominant land use type by area in the French Creek watershed is residential at 33.3%, followed by 

26.1% forested, 21.2% agricultural, 17.8% urban, and 1.6% other land use types (Snohomish County 

2012 Assessor data summarized from DOE 2012).  

 

The 100-foot riparian corridor of Lower French Creek (located primarily within the FSFCD) is 20% 

forested, while the 100 foot riparian zone within the upper portions of the sub-basin upstream of the 

FSFCD are 69% forested (calculated area of wetland and forested land cover classifications from 

Snohomish County 2009).  

 

SALMON RECOVERY AND WATER QUALITY  

Although French Creek historically supported highly productive populations of coho, Chinook, chum, and 

pink salmon, and bull trout and steelhead, salmonid productivity has greatly declined. This decline is due 

in large part to fish passage barriers, the loss of habitat from urban and agricultural uses, and diking and 

draining thousands of acres of shrub-scrub and forested wetlands in Lower French Creek which is part of 

the Snohomish River floodplain (FCWMC 2004, SBSRF 2005).  

 

Current known fish use includes coho, steelhead, and sea-run cutthroat trout (DOE 2014). The Snohomish 

River Basin Salmon Conservation Plan (SBSRF 2005) identifies the French Creek sub-basin as part of the 

Rural Streams Secondary Restoration sub-basin strategy group, which is described as a moderately 

degraded sub-basin with moderate to low coho use and low Chinook potential use.  

 

Lower French Creek is severely degraded with low riparian and wetland forest cover, high water 

temperatures, low dissolved oxygen, and fecal coliform bacteria contamination. Water quality 

impairments in the French Creek sub-basin include temperature, dissolved oxygen, and pH (DOE 2012). 

Water quality conditions and the fish ladders/fish pumps at the pump station present partial fish passage 

barriers to adult and juvenile fish (SBSRF 2005). Although Ecology began a Temperature and Dissolved 

Oxygen TMDL study in 2012 to better identify and correct water quality impairments in French Creek, 

the data from the study were not available at the time that this Action Plan was developed. 

Sti l laguamish Confluence  

The Stillaguamish Confluence focus area includes several sub-basins of the Stillaguamish watershed 

(WRIA 5) that are identified as a high priority for salmon recovery and water quality improvements. This 

project focus area encompasses approximately 185 square miles of land including: Lower North Fork 

(NF) Stillaguamish sub-basin, Lower South Fork (SF) Stillaguamish sub-basin, Jim Creek sub-basin, and 

the upper portion of the mainstem Stillaguamish River and two of its tributary sub-basins: mainstem 

Stillaguamish River from river mile 6 (confluence of Stillaguamish River and Cook Slough side channel) 

to river mile 18 (confluence of the North Fork and South Fork Stillaguamish Rivers), the Lower Pilchuck 

Creek sub-basin, and the lower six miles of Portage Creek and associated tributaries (Figs. 2 and 3). 

Average annual discharge of the Stillaguamish River at the Ecology flow monitoring station at Silvana is 
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reported as 4,820 cfs; average annual flow for the NF Stillaguamish is 1,897 csf and for the SF 

Stillaguamish is 1,960 csf (Pelletier and Bilhimer 2004, DOE Stream Flow Monitoring 2017). 

 

This focus area comprises a mix of public and private forestland in the upper portions of the sub-basins 

that transitions into rural residential land uses, and then into commercial agricultural in the floodplains 

(Fig. 2). In total, land use within the Stillaguamish Confluence focus area is 42% rural, 30% agricultural, 

26% forestry, and 2% urban. Within the focus area, 58.2% of the riparian area (within 100 feet of the 

river on both streambanks) is forested (includes wetland and forest land cover classifications; calculated 

from Snohomish County 2009).   

 

SALMON RECOVERY AND WATER QUALITY  

The entire Stillaguamish Confluence area lies within an area of the Stillaguamish watershed that is 

identified as high priority for salmon recovery and specifically for restoration of several habitat factors 

that limit salmon production, including riparian restoration (first and second tier), floodplain, and large 

wood (SWC 2005). The sub-basins provide spawning and rearing habitat for ESA-listed Chinook salmon, 

steelhead, and bull trout as well as coho, chum, and pink salmon and other salmonids. The priority 

recovery actions for the project focus sub-basins identified in the Stillaguamish Watershed Chinook 

Salmon Recovery Plan (SWC 2005) include: 

 First and Second Riparian Priority sub-basins (Lower Pilchuck Creek, Lower NF Stillaguamish, 

Lower SF Stillaguamish, Jim Creek) and sub-basins where Chinook salmon use is high and 

adjacent to high use areas. Conservation actions include invasive vegetation control, riparian 

reforestation, exclusion fencing, and protection of existing riparian forests. These actions are 

prescribed to reduce water temperature, recruit large wood, provide bank stabilization/reduce 

erosion, and provide cover and nutrients for salmonids. 

 First Floodplain Priority sub-basins (mainstem Stillaguamish and portions of Lower NF 

Stillaguamish), and sub-basins that provide peak flow refugia, promote instream connectivity, 

provide flood storage and mitigate peak flows, and restore floodplain functions downstream of 

key spawning areas. Conservation actions include side channel restoration, floodplain and 

wetland reconnection to main river channels, dike setback, and armoring removal. 

 First and Second Large Wood Priority sub-basins (Lower SF Stillaguamish, Lower NF 

Stillaguamish) and sub-basins where Chinook salmon use is high and adjacent to these areas. 

Recommended conservation actions include placement of large wood, revetments, or jams to 

promote effective restoration of side channels, create pools, provide in-channel cover, 

reduce/prevent chronic landslides, and provide instream refuge for salmonids. 

The Stillaguamish watershed has water quality impairments for temperature, fecal coliform bacteria, 

dissolved oxygen, pH, and mercury (Svrjcek and Lawrence 2007). Many reaches of the Stillaguamish 

River that are used by endangered Chinook, steelhead, and other salmonids routinely exceed water quality 

standards for core summer habitat (rearing and migration) and salmon spawning and rearing (Svrjcek and 

Lawrence 2007). These sections of river require restoration of riparian forest cover and instream habitat 

elements and protection of existing flow inputs, especially cold water inputs. Using 2001 Thermal 

Infrared aerial imagery (Forward-looking Infrared, or FLIR) data, the 2015 Stillaguamish Temperature 

TMDL Study identified 129 cold water inputs (96 that met the criteria for a cold water refuge of at least 2 

degrees C cooler than median channel temperature) in the Stillaguamish River, NF and SF Stillaguamish 

Rivers, and Pilchuck Creek (Leonetti et al. 2015); 28 of the identified cold water refuges were located 

within the Stillaguamish Confluence focus area.  
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Integrated, Coordinated Action Plan 

Myriad challenges threaten riparian zone restoration success in the focus areas, including slower-than-

planned progress toward salmon recovery and water quality improvements, continued degradation of 

floodplains and riparian corridors, and barriers implementing regulations across multiple jurisdictions and 

on private, highly sub-divided and partially to moderately degraded land. With these challenges in mind, 

the Snohomish Conservation District has developed an integrated Action Plan for several high priority 

areas within the project focus area. The Action Plan identifies locations at the reach and parcel scale that 

provide an opportunity for restoration and protection of high priority riparian areas on agricultural lands. 

Comprehensive riparian zone stewardship actions include easement acquisition for permanent protection, 

reforestation, stormwater interception/infiltration, in-channel restoration, and buffering within riparian 

zones to protect and restore salmonid habitat, hydrology, and improve water quality. 

Planning Approach 

The District led a multi-agency project advisory team composed of staff from the NOAA Restoration 

Center, Department of Ecology, and Snohomish County to develop this riparian stewardship action plan. 

The District also sought comments from local stakeholder partners at the salmon recovery lead entity 

technical committees and work for Snohomish and Stillaguamish River basins. The District presented the 

goals, methodology, and implementation priority areas to basin stakeholders and solicited feedback. 

Stakeholder feedback was incorporated into the final selection of priority implementation areas and 

overall riparian stewardship strategy. This Action Plan integrates stakeholder feedback and local 

knowledge with water quality data, salmon habitat conditions data, and recommendations from the newly-

completed habitat protection plans for the Stillaguamish Snohomish River watersheds. 

 

The project advisory team began by selecting the three focus areas (Fig. 1) where salmon recovery and 

water quality goals converge on the agricultural and rural residential landscape within Snohomish County. 

After selecting the focus areas, the team met four times to develop and refine the goals of the project, 

review analysis outputs and provide technical guidance, and select the areas in which to implement a 

comprehensive riparian zone stewardship strategy. 

Determining a Riparian Stewardship Implementation Strategy 

Overview 

The goals of this action plan are to implement an integrated, comprehensive riparian zone management 

strategy on private agricultural and rural residential land in order to: 

a. Create or protect cold-water refugia  

b. Protect and restore riparian forest buffers  

c. Protect or enhance hydrologic processes (retain water by protecting or restoring surface water 

storage and groundwater recharge and discharge functions) 

d. Create or protect instream fish habitat and cover 

 

The advisory team initially identified a secondary goal to improve water quality conditions for other 

parameters (fecal coliform bacteria and nutrient contamination). That goal was removed as a parameter 

for evaluating and selecting priority implementation areas; projects to reduce nutrient and bacterial 

contamination to water will be implemented at the site-scale as site plans are developed.  
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The advisory team adopted an approach that prioritizes stewardship implementation in areas with 

degraded riparian habitat as opposed to focusing efforts on stewardship implementation in areas with 

intact riparian habitat. The intention behind this decision is twofold: 

1. There is a critical need to increase and protect riparian forest cover in the watersheds since it is 

declining in the Snohomish River watershed (and likely the Stillaguamish watershed) despite on-

track riparian planting implementation by salmon recovery project sponsors (SWM et al. 2015). 

2. Much of the existing floodplain and riparian zone in the agricultural and rural residential 

landscape in which this project focuses has already been converted to some extent, and these 

areas are also where critical habitat gains are needed for salmon recovery.  

a. Converted/degraded agricultural lands often remain degraded until a landowner 

voluntarily implements restoration or other stewardship actions. Financial incentives are 

crucial to convincing agricultural landowners to “give up” acreage to restoration, 

particularly because they may rely on that acreage to make a living. 

b. Existing regulatory programs may not protect converted/degraded habitat, particularly on 

agricultural lands, especially if a land use action has not triggered environmental review. 

When agricultural parcels are sold for development purposes, regulatory rules establish 

buffer protection areas when development occurs, but those areas may or may not be 

restored under the permit requirements. Variances or exemptions may be approved to 

allow permanent conversion of floodplain and riparian areas.  

 

The riparian zone stewardship strategy prescribed in this action plan integrates available water quality, 

salmonid distribution, and hydrologic modeling spatial data with existing land use, riparian habitat 

conditions, and riparian restoration project feasibility to identify several priority implementation areas for 

riparian stewardship implementation where hydrology, salmon recovery, and water quality priorities 

overlap.  

Data Analysis  and Selection of Priority Implementation Areas  

Using a layered, multi-scale approach, the team evaluated spatial data from the plans and reports 

described in Table 1. Figure 4 summarizes the main data used for the analysis and the scales at which 

these data were used. Base data included the salmonid distribution, SSHIAP catchment and stream data, 

publically available water quality data, the District’s livestock survey data, and Snohomish County 

watercourse, parcel, LiDAR imagery and Digital Elevation Model (DEM) data , land use, and water 

quality.  
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Table 1. Spatial and base data used to prioritize riparian stewardship implementation areas for the Riparian Protection and Restoration Action Plan

Snohomish Conservation District Integrated Riparian Stewardship in the Stillaguamish and Snohomish basins -  GIS Data Sources List

January 2017

GIS Datasets

Geodatabases, Layers, or Attributes 

Used for Analysis Source Date Description Available 

Puget Sound Watershed 

Characterization - Water Flow 

Model

WRIA 5 and 7 Water Flow: Overall 

Restoration/Protection, Delivery, 

Discharge, Recharge, and Surface 

Storage Ecology 2010

The Puget Sound Characterization is a water and habitat assessment that 

compares areas within a watershed for restoration and protection value. It 

is a coarse-scale decision-support tool that provides information for 

regional, county, and watershed-based planning. The information it 

provides will allow local and regional governments to base their  decisions 

regarding land use on a systematic analytic framework that prioritizes 

specific geographic areas on the landscape as focus areas for  protection, 

restoration, and conservation of our region’s natural resources, and that 

also identifies areas that are likely suitable for more development. http://www.ecy.wa.gov/services/gis/data/pugetsound/characterization.htm

Stillaguamish Acquisition 

Prioritization Version 1.0 - North 

Fork, South Fork, and main 

Chinook tributaries

Floodplain Restoration Priority and 

Floodplain Conservation Priority 

themes, Floodplain Unit (FPU) mean 

weighted scores

Stillaguamish Watershed 

Council 2015

GIS-based strategy to evaluate riparian/floodplain locations for protection 

and restoration (developed to be used to compare and rank potential 

projects against one another).

Available via Stillaguamish Tribe Natural Resources Department; contact 

jgriffith@stillaguamish.com

Stillauamish Watershed Chinook 

Salmon Recovery Plan

Restoration and Protection Geographic 

Priorities

Stillaguamish Watershed 

Council 2005

Watershed-based plan to recover Chinook salmon in Stillaguamish 

watershed. Includes restoration and protection geographic priorities, 

factors limiting salmon production/recovery, recommended salmon 

recovery actions, and 10 year and 50 year goals for salmon recovery actions.

http://www.stillaguamish.nsn.us/Publish/Stillaguamish%20Watershed%20Sa

lmon%20Recovery%20Plan%20--%20Jun.pdf

Snohomish River Basin Salmon 

Conservation Plan Sub-basin Strategy Groups

Snohomish Salmon 

Recovery Forum 2005

Watershed-based plan to protect and recover Chinook salmon, bull trout, 

and other salmon species in Snohomish River basin. Includes restoration 

and protection geographic priorities, factors limiting salmon 

production/recovery, recommended salmon recovery actions, and 10 year 

and 50 year goals for salmon recovery actions.

https://snohomishcountywa.gov/1127/Snohomish-Watershed-Salmon-

Recovery-Plan

Pilchuck River Dissolved 

Oxygen/Temperature Total 

Maximum Daily Load Water 

Quality Improvement Report and 

Implementation Plan Cold water input locations, flow data Ecology 2017

French Creek and Pilchuck River study to determine causes of high water 

temperatures and dissolved oxygen levels in both water bodies; plan 

includes implementation prescriptions.

Unpublished draft report as of March 2017. Project updates: 

http://www.ecy.wa.gov/programs/wq/tmdl/French-PilchuckTMDL.html

Stillaguamish Temperature TMDL 

Adaptive Assessment Cold water input locations Snohomish County 2015

Data from the Stillaguamish Temperature TMDL Adaptive Assessment and 

Implementation Project. Contains the coldwater refuge locations in the 

study area. Locations considered cold-water “refuges” would be those that 

have a temperature difference of at least -2 degrees Celsius.

Data available for request from Snohomish County Surface Water 

Management; project final report available: 

https://snohomishcountywa.gov/ArchiveCenter/ViewFile/Item/4303

Snohomish County Land Cover 2007 CAR Land Cover data Snohomish County 2009

2007 remote sensing data categorizing landcover in Snohomish County 

under the 2007, 2008 Critical Areas Monitoring and Adaptive Management 

program.

http://www1.co.snohomish.wa.us/Departments/Public_Works/Divisions/SW

M/Work_Areas/Habitat/CriticalAreasMonitoring.htm

Snohomish County Watercourse

Snohomish County watercourses, 

stream type Snohomish County Hydrography-based stream type classifications from Snohomish County.

Salmon and Steelhead Habitat 

Inventory and Assessment Project 

(SSHIAP) SSHIAP catchments, fish distribution

Northwest Indian 

Fisheries Commission 

(NWIFC) & WA 

Department of Fish and 

Wildlife (WDFW)

Hydrography data from the Salmon and Steelhead Habitat Inventory and 

Assessment Program (SSHIAP). http://nwifc.org/about-us/habitat/sshiap/

Statewide Integrated Fish 

Distribution (SWIFD) Fish Distribution NWIFC & WDFW Anadromous and resident integrated fish distribution for Washington State. http://maps.nwifc.org/swifd/

Elevation

LiDAR elevation and hillshade for 

Stillaguamish and Snohomish basins, 

Snohomish County USGS, Snohomish County

Elevation data: 2003 SW DEM, 2003 NW DEM, 2003 North Fortk Stilly DEM, 

2005 WEST DEM, 2005 Sauk River DEM, 2006 East DEM.

Water Quality Assessment and 

303(d) Data

303(d) and 305(b) listings for 

Temperature, Dissolved Oxygen, and 

Fecal Coliform Bacteria Ecology 2016

Federal Clean Water Act Section 303(d) Water Quality Assessment to 

identify and clean up polluted waters for "swimmable and fishable" health 

standards. Data exported from EIM identifying fecal coliform impairments 

in Snohomish and Stillaguamish watersheds. http://www.ecy.wa.gov/programs/wq/303d/

Snohomish County GMA Comp 

Plan Future Land Use Land Use Classifications Snohomish County 2013 Snohomish County GMA Future Land Use Designations

https://snohomishcountywa.gov/2469/Comprehensive-Plan---Land-Use-

Element

Snohomish County Parcel Data Parcels Snohomish County 2016 Snohomish County Assessor dataset of property boundaries and ownership  

Snohomish County Diking, Flood, Drainage Districts Snohomish County Snohomish County Diking, Flood, and Drainage District overlays 

Input from Technical Group

Digitized riparian, side channel, 

floodplain modification, salmonid use, 

and cold water temperature locations 

and feasibility based on expert 

knowledge of area and in-preparation 

habitat assessments Multiple

Input from technical experts from Snohomish County, Department of 

Ecology, Stillaguamish Tribe, and members of Snohomish County Riparian 

Work Group and local Salmon Recovery Technical Advisory Sub-Committees
National Wetlands Inventory 

(NWI) database National wetland inventory

US Fish and Wildlife 

Service Inventory of general location and extent of wetlands https://www.fws.gov/wetlands/

Snohomish County Wetlands Data Snohomish County wetland inventory Snohomish County Inventory of general location and extent of wetlands
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Figure 4. Scales of analysis and datasets used to select implementation areas for the Action Plan. 

 

Data were displayed and evaluated with no modification or additional analysis with the exception of the 

land cover data and creation of stream reaches based on SSHIAP catchment boundaries. Rivers and 

streams were broken into segments (reaches) using SSHIAP catchment to define reaches for analysis 

(SSHIAP reaches were used for Level 2 evaluation, land cover exercise, and to summarize riparian 

reforestation cover and create conservation targets). SSHIAP reaches varied in length between 

approximately 600 feet and 42,000 feet (7.95 miles). 

 

LAND COVER EXERCISE  

The District completed a GIS exercise to spatially describe the vegetative conditions within the 100 foot 

buffer of all streams and rivers in the project area (see Appendix A for full methodology documentation) 

using land cover data developed by Snohomish County (SWM 2009).  

 

In 2007 through 2009, Snohomish County completed a land cover classification study as part of their 

Critical Area Monitoring program using LiDAR data and multi-spectral, high resolution satellite imagery 

taken in 2007 and 2008 (SWM 2009). This study classified land cover into the following categories: 

grass/pasture/lawn, shrubs and small trees, forest, wetlands, bare earth/dormant, impervious surface, and 

open water/gravel bar (SWM 2009). The District utilized the land cover data to quantify the “functional 

riparian and wetland forest cover” within the 100 foot riparian area buffer adjacent to all watercourses and 

waterbodies within the focus areas. The wetland and forest land cover classes were assumed to be intact, 

functioning habitat, and all other land cover classes were assumed to be degraded (Table 2). 

 

Within the 100 foot riparian area, the District divided streams and rivers into reaches based on SSHIAP 

catchment boundaries. To estimate the total functional habitat within the buffer area for each reach, the 

District summed the acres of forest and wetland land cover classes. This total was binned into five classes 
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of “percent riparian zone functional forest cover” and displayed geographically to assist in identifying 

priority riparian stewardship implementation areas. The five land cover bins were defined as: 0% to 

<19.99% forested cover, 20% to <39.99%, 40% to <59.99%, 60% to <79.99%, and 80% to 100% (Table 

2).  

 

The watershed salmon recovery plans identify a minimum of 80% forested cover in the riparian zone as 

necessary for salmon recovery; the 80% cover threshold was adopted for this exercise to establish the 

riparian reforestation targets for each implementation area. 

 

Snohomish County completed a preliminary exercise to further break up the SSHAIP-segment riparian 

zone land cover into right bank and left bank polygons for the Middle Pilchuck sub-basin. This analysis 

did not yield substantially different results from the initial effort and was not completed for the entire 

project area (methodology described in Appendix B).  

 

Land Cover Classes from 

SWM 2009 

Assumed Riparian 

Condition 

Reach Percent Riparian Zone 

Functional Forest Cover Categories 

Grass/Pasture/Lawn Degraded Assumed to be non-functional habitat 

Shrubs and small trees Degraded 

Bare earth/dormant Degraded 

Impervious surface Degraded 

Open water/gravel bar Degraded 

Forest Functional 

 

 

0% - 19.99% 

20% - 39.99% 

40% - 59.99% 

60% - 79.99% 

80% - 100% 
Wetland Functional 

 

 

Table 2. Land cover categories from SWM 2009, used to estimate acres of “functional” riparian and 

wetland riparian habitat and degraded riparian habitat for SSHIAP stream and river reaches. 

 

SELECTION OF PRIORIT Y IMPLEMENTATION ARE AS  

Once the riparian land cover summarization exercise was complete, the District created a series of maps 

that displayed the data at multiple scales to evaluate converging salmon recovery, hydrology, and water 

quality priorities: 

 Level One - Watershed/Focus area scale: Identify areas where water quality and salmon recovery 

priorities overlap or converge (multi-priority areas or reaches) 

 Level Two - Sub-basin and reach scale: Use data to zoom in to multi-priority reaches (based on 

SSHIAP catchment boundaries) to assess riparian buffer habitat conditions and cold water 

temperature inputs, evaluate riparian restoration feasibility and suitability, select tier one and tier 

two priority riparian stewardship implementation areas, and establish restoration targets 

 Level Three - Parcel scale: Within priority riparian stewardship implementation areas, select 

priority parcels for outreach, then assess and determine site-specific actions 

Sub-basin and reach scale prioritization  

At the watershed/focus area scale (Level One), overlapping areas for cold water inputs, Puget Sound 

Watershed Characterization (PSWC) Water Flow model data (Highest Restoration and Restoration 

assessment units identified in the Overall Water Flow Restoration and Protection model), and salmon 
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habitat riparian restoration and protection priorities were identified (Stanley et al. 2011). Figures 5 and 6 

show these data layers for the three Focus Areas (full-size maps are available in Appendix C – Full-size 

maps). Where the priorities overlapped, a reach-scale evaluation (Level Two) was completed using the 

riparian zone habitat conditions (using land cover riparian buffer analysis outputs), cold water data, land 

use type, land ownership, and PSWC water flow model outputs for recharge and discharge processes 

(using importance and overall restoration and protection model outputs). Multiple contiguous stream 

reaches and the associated SSHIAP catchments were combined and selected as priority areas for riparian 

zone stewardship strategy implementation based on the following criteria:  

 Degraded riparian zone habitat: prioritize reaches with less than 80% forest and wetland cover 

within the 100 ft. buffer and where isolated forest patches can be connected, vegetative buffers 

widened, or new buffers established in unvegetated areas. 

 Cold water flow inputs: prioritize reaches, tributary systems, and SSHIAP catchments (to capture 

floodplain seeps) with documented cold water inputs that contribute to beneficial temperature 

conditions and/or summer base flows. 

 Cold water refuges in the Stillaguamish Confluence focus area: prioritize reaches, tributary 

systems, and SSHIAP catchments (to include floodplain seeps) with documented cold water 

refuges based on the salmonid cold water refuge criteria  described by Torgersen et al. (2012)
1
 

(Data not yet available for Pilchuck River or French Creek watersheds). 

 Conservation and Restoration priorities the Stillaguamish Confluence focus area: prioritize 

reaches that are identified as “Most desirable candidate” for restoration and conservation 

activities according to the Stillaguamish Peak Flows study GIS tool (Walters et al. 2014). 

 PSWC water flow recharge model: prioritize reaches of assessment units identified as Highest 

Restoration and Restoration in the overall Restoration and Protection model for Recharge 

processes in order to protect or enhance hydrology and water temperature
2
. 

 Land use: prioritize reaches characterized by primarily agricultural and rural residential land uses. 

 Feasibility:  

o Prioritize reaches with a concentration and contiguity of parcels larger than 10 acres and 

30 acres (the two minimum parcel size thresholds used as a lens for concentration and 

contiguity evaluation). Parcel size was used as a coarse method to evaluate feasibility of 

securing minimum 100-foot wide buffers for stewardship implementation. 

o Prioritize reaches using first-hand knowledge about landowner willingness, existing 

landowner relationships, past project implementation, historic project successes and 

constraints, and the opportunity to leverage ongoing work by salmon recovery and water 

quality project sponsors. 

 Suitability: prioritize reaches where stewardship actions are appropriate based on land use and 

ownership, infrastructure (presence of highways, bridges, etc.), and reach-scale characteristics 

such as geology or channel migration. 

 

Nine preliminary riparian stewardship implementation areas were selected based upon the above criteria. 

The District presented these draft implementation areas to several stakeholder groups including the 

project advisory team (December 21
st
, 2017), the Stillaguamish Technical Advisory Group (February 8

th
, 

                                                           
1
 A cold-water refuge for salmonids and other cold-water fish species is defined as being at least 2°C cooler than the 

median channel temperature (Torgersen et al... 2012). 
2
 The Stillaguamish Temperature TMLD Adaptive management project found that cold water temperature was 

significantly correlated with recharge importance in the water flow model (Leonetti et al... 2015).  
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2017), the Snohomish-Stillaguamish Riparian Work Group (February 13
th
, 2017), and the Pilchuck River 

Working Group (September 27
th
, 2017). Minor changes to the boundaries of the priority implementation 

areas were made based on feedback from stakeholders to expand priority areas. Modifications included 

the following revisions: 

 Establish a tiered prioritization for implementation: Tier 1 for highest priority implementation, 

Tier 2 for second highest priority implementation. 

 Expand of the Portage Creek/South Slough focus area to include the reaches of the Mainstem 

Stillaguamish River, which was initially excluded owing to infrastructure constraints and low 

landowner willingness to participate in riparian stewardship (data from two recent District 

outreach projects). 

 Inclusion of Sexton Creek tributary system in the Lower Pilchuck Tribs implementation area 

based on unpublished data from Snohomish County about habitat restoration opportunities within 

this stream system. 

 Expansion of the Middle Pilchuck River area downstream to OK Mill Road to include protection 

and restoration of cold water inputs identified by Ecology. 

 Inclusion of portions or all of lower French Creek within the FSFCD as a placeholder for future 

multi-benefit project implementation. 
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Figure 5. Spatial data used to evaluate and select priority riparian stewardship implementation areas in 

the Stillaguamish Confluence Focus Area. Appendix C contains full-size maps. 
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Figure 6. Spatial data used to evaluate and select priority riparian stewardship implementation areas in 

the Lower/Middle Pilchuck River and French Creek Focus Areas. Appendix C contains full-size maps. 
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Parcel-scale prioritization 

The District reviewed data at the reach and parcel scales to finalize selection of the nine implementation 

areas and to identify high priority parcels for outreach and riparian stewardship implementation. The 

parcel prioritization informed this Action Plan at two levels:  

1. Reach-scale: The presence and concentration feasible, suitable parcels that met the parcel 

prioritization criteria (Table 3) contributed to final selection the nine implementation areas. 

2. Parcel-scale: Parcels within the Implementation Areas were evaluated using the spatial data and 

other information described in Table 3 to identify priority parcels for outreach. 

 

Data layers were applied as filters that successively narrowed the parcel search based on prioritization 

criteria, then filtered again using the visual and qualitative data and information such as infrastructure 

constraints, current land use, and channel processes. Feasibility and suitability were evaluated using 

geographic data as well as local knowledge and experience. Appendix D provides the methodology for 

the NOAA-developed GIS concentrated flowpath analysis tool. 

 

Parcels were selected as high priority parcels for outreach if they generally met all of prioritization criteria 

listed in Table 3, although there was no specific disqualifier or threshold for inclusion or exclusion on the 

priority parcel outreach list. The prioritization process identified 531 high priority parcels for outreach. 

Initial outreach focused on landowners from these priority parcels to try to gain landowner commitments 

to implement riparian stewardship actions on their properties. The District created preliminary riparian 

stewardship proposals for individual parcels following a site evaluation where landowners permitted the 

District permission to access the property. Landowners who were willing to pursue a conservation project 

were invited to sign a non-binding landowner willingness form to document their support and to and aid 

in securing funding to implement the project. 
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Parcel Attributes Data Layer or Information  Criteria 
Physical Habitat Attributes 

Salmonid use SSHIAP salmon distribution, Stream 

type 

Prioritize parcels adjacent to 

watercourses with salmonid use[ no 

differentiation between types of use 

(rearing, spawning, migrating) or 

documented versus potential use] 

Riparian buffer habitat 

condition 

Riparian zone land cover, Aerial 

imagery, on-site evaluation 

Prioritize parcels that have the 

opportunity to accomplish one or more of 

the following: 

 increase riparian buffer forest cover 

(less than 80% functional cover) 

 increase buffer width and/or length 

(100 ft wide buffer along entire 

parcel/ownership/SSHIAP reach) 

 riparian forest contiguity (connect 

isolated riparian buffers within the 

SSHIAP catchment reach, connect 

restoration projects) 

Proximity to cold water flow 

inputs 

DOE and SWM cold water input 

data 

Prioritize parcels related to or adjacent to 

cold water flow inputs (springs, seeps, 

tributary and side channel inputs, other 

inputs) 

Broader habitat restoration 

opportunities  

Data from recent habitat assessments 

by SWM and DOE describing side 

channel and floodplain features and 

conditions 

Prioritize parcels where opportunities 

exist to implement habitat restoration 

activities (wetland or off-channel habitat 

restoration, floodplain modifications) 

Concentrated flowpaths into 

buffers along floodplains, 

streams, or rivers 

NOAA Concentrated Flowpath tool 

(Appendix D) 

Prioritize parcels with the opportunity to 

restore vegetative buffers on 

concentrated flowpaths that: 

 flow into streams, rivers, or 

floodplain areas upstream or adjacent 

to/connected to cold water inputs 

 drain catchment areas greater than 

40% of a tributary system  

Feasibility and Suitability Attributes 

Agricultural and rural 

residential land uses, existing 

land use practices  

Land use data, Aerial imagery, 

Snohomish Conservation District’s 

livestock survey, first-hand 

knowledge of local agricultural 

community, existing landowner 

relationships 

Prioritize parcels where:  

 agricultural and rural residential land 

uses exist 

 there is opportunity to buffer 

agricultural land use/practices and 

simultaneously protect, improve, or 

not diminish agricultural viability 

Feasible parcel size, 

ownership, and infrastructure 

footprint 

Parcel data, aerial imagery, and first-

hand knowledge of local agricultural 

community 

Prioritize parcels where: 

 a minimum 100 foot riparian buffer is 

feasible 

 a riparian forest buffer is feasible and 

suitable given existing land use 

practices, infrastructure, and 

geomorphology 

 landowner is not foreclosed (no 

outreach to bank-owned parcels) 

Table 3. Parcel-scale data and criteria used to evaluate and select priority parcels for initial outreach and 

riparian stewardship implementation actions.
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The Riparian Stewardship Implementation Strategy 

Priority Riparian Restoration and Protection Areas  

The analysis described above coupled with technical review resulted in selection of nine priority areas for 

outreach and riparian stewardship implementation. These nine priority implementation areas represent our 

evaluation of locations where water quality and salmon habitat benefits can be achieved through riparian 

stewardship actions. They are located in the agricultural and rural landscape, in areas with degraded 

riparian habitat where cold water inflows exist and can be protected, and in high priority areas for 

recovering salmon populations and improving or protecting hydrologic processes.  

 

The implementation areas are broken into two priority levels: tier one (higher priority and greater 

feasibility) and tier two (high priority but lower feasibility owing to infrastructure and/or sociopolitical 

challenges). Figures 7 – 9 depict the location and extent of the nine priority implementation areas (full 

size maps available in Appendix C). The geographic boundaries for the priority implementation areas and 

riparian restoration targets are described in Table 4. 

 

 
Figure 7. First and second tier priority areas for integrated riparian stewardship implementation.  
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Middle Pi lchuck and Lower P i lchuck and Tribs Riparian Zone Stewardship 

Implementation Areas  

The two priority implementation areas in the Lower/Middle Pilchuck River Focus Area include:  

 Reaches identified as cold water inflows and flow gaining reaches by Ecology’s Temperature 

TMDL study (in preparation) and the Middle Pilchuck River Habitat Assessment (SWM 2012, 

2012a). 

 PSWC Assessment Units identified as Moderate to Moderate High Importance for recharge; these 

areas are classified as Restoration and Restoration/Development Assessment Units for recharge 

Restoration and Protection, and Highest Restoration for Discharge.  

 

 
Figure 8. Priority areas for riparian stewardship strategy implementation in the Lower/Middle Pilchuck 

River Focus Area and French Creek Sub-basin Focus Area 

In the Lower Pilchuck River and Tribs Riparian Stewardship Implementation Area (Tier Two), 

functional riparian forest cover is 61% with 46 high priority parcels. This implementation area includes 

2.5 miles of Pilchuck River and the Sexton and Scott Creek watersheds. Much of the land in this area is 

rural residential and includes many hobby farms (small livestock and horses).  

 

In the Middle Pilchuck Riparian Stewardship Implementation Area (Tier One), functional riparian 

forest cover is 67% and 60 high priority parcels were identified. The area consists of approximately 8 

miles of the Pilchuck River and floodplain area, and is identified by the Middle Pilchuck River Habitat 
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Assessment as a high priority for restoration (side-channel reconnection/improvements, large wood for 

pool creation, and riparian planting). This Implementation Area was selected as a Tier One prioirity 

owing to the higher abundance of salmon spawning within the reach compared to other areas of the 

Middle Pilchuck River and the presence of cold water inputs that reduce water temperature (floodplain, 

hyporheic, and groundwater sources) (SWM 2012a). Ecology also identified substantial flow gains within 

this reach that cool the river (Nuri Mathieu, Washington Department of Ecology, personal 

communication). 

 

The right bank is largely converted into agricultural properties with limited riparian forest cover and 

modified floodplain and bank conditions, whereas the left bank is almost continuously forested (SWM 

2012a). Riparian stewardship outreach and implementation will focus on restoring and protecting the right 

bank. Landowners within this reach, particularly along the right bank, are experiencing loss of 

agricultural land resulting from channel migration but are also hesitant to implement riparian restoration 

projects that further decrease agricultural acreage.  

 

The District will leverage riparian easement acquisition and salmon habitat restoration project 

implementation with ongoing restoration work by several watershed partners to achieve the riparian 

restoration targets described in Table 4. Activities will be coordinated through the Pilchuck River Work 

Group and the Snohomish-Stillaguamish Riparian Sponsors Work Group. Ongoing or planned restoration 

projects near or within the Implementation Areas include fish passage barrier corrections, side channel 

reconnection and edge habitat restoration, construction of large wood jams, and riparian invasive weed 

control and planting (including several Conservation Reserve Enhancement Program, or CREP, planting 

projects sponsored by the District). Partners involved in this work include Wild Fish Conservancy, Sound 

Salmon Solutions, Snohomish County Public Works, Snohomish County Noxious Weed Control Board, 

and Tulalip Tribes. 

Upper and Lower French Creek Tribs  Riparian Zone Stewardship Implementation 

Areas  

Two priority implementation areas were selected in the French Creek sub-basin focus area; the 

Assessment units that compose these areas are primarily identified as Restoration and 

Restoration/Development Assessment Units in the PSCW Water Flow model (Fig. 8).  

 

Approximately 2.25 miles of French Creek (upstream of Hwy 2/beyond the FSFCD boundaries) and all of 

Stables Creek compose the Upper French Creek Riparian Stewardship Implementation Area (Tier 

Two). Functional forest cover along these streams totals 62% of the riparian zone and the parcel 

prioritization identified 26 high priority parcels. 

 

The Lower French Creek Riparian Stewardship Implementation Area (Tier Two) encompasses the 

Dutch Hill Tributaries and approximately 4.25 miles of French Creek from the mouth to Highway 2 

crossing/upper extent of FSFCD and includes 45 high priority parcels. This area is almost completely 

within the Snohomish River floodplain. Riparian forest cover is 20%. This area was added to the Action 

Plan based on feedback from local stakeholders to include at least some portions of the FSFCD in the 

Plan. Snohomish County, Ecology, NOAA Restoration Center, and other stakeholders are working to 

develop a feasible approach to address the need for substantial water quality, fish passage, and floodplain 

and riparian habitat improvements while also protecting valuable agricultural land and flood control 

infrastructure.  
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The Cripple Creek drainage is also high a priority for riparian stewardship, particularly to protect 

hydrology; this area was not selected as a priority implementation area for this Action Plan since the 

District is already implementing a riparian restoration project on the longest reach of degraded riparian 

habitat that is outside of the FSFCD. Upstream of the restoration project, the riparian zone is largely 

forested and protected by critical areas regulations. Lower Cripple Creek is critical to the success of this 

Action Plan and will likely be added to the Lower French Creek Implementation Area after stakeholders 

develop a broader farm, flood, fish multi-benefit initiative for lower French Creek in the FSFCD 

boundaries.   

 

The District will work with French Creek stakeholders to further refine riparian conservation goals and 

the implementation strategy for the two French Creek implementation areas; future work will be 

coordinated through the Snohomish Coordinated Investment initiative which comprises FSFCD, 

Snohomish County, Tulalip Tribes, Snohomish Conservation District, and NOAA Restoration Center. 

Ecology is also developing a TMDL plan for the French Creek Watershed that will inform the 

Coordinated Investment strategy. Riparian stewardship is expected to be one component of a 

comprehensive, multi-benefit implementation plan to improve water quality and aquatic and riparian 

habitat, flood and drainage management, and protect agricultural productivity. 

Sti l laguamish Confluence Riparian Zone Stewardship Implementation Areas  

The five priority implementation areas within the Stillaguamish Confluence focus area are primarily 

identified as Restoration Assessment Units in the PSCW Water Flow model, they lie within high priority 

habitat conservation and restoration areas for salmon recovery, and contain many of the cold water inputs 

identified during the Stillaguamish Temperature TMDL Adaptive Assessment and Implementation Project 

(SWC 2005, SWC 2015, SWM 2015) (Fig. 9). These five areas fall generally within Assessment Units 

identified by the PSWC Water Flow model as Moderate to Moderate High Importance for recharge 

processes. They are largely categorized as Restoration, Highest Restoration, and Protection management 

areas for recharge and as Restoration units in the water flow overall Restoration and Protection matrix. 
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Figure 9. Priority areas for riparian stewardship strategy implementation in the Stillaguamish Confluence 

Focus Area 

The Mainstem Stillaguamish, Portage Creek Riparian Zone Stewardship Implementation Area 

(Tier Two) encompasses 7 miles of the Stillaguamish River from the confluence of South Slough to the 

March Creek confluence (including Cook Slough and South Slough) and the lower 6 miles of Portage 

Creek. Functional riparian forest cover is estimated as 43%, and the District identified 137 high priority 

parcels. There are two cold water groundwater inflows located in this Implementation Area that qualify as 

cold water refuges for salmon and are described as important to the thermal regime in the mainstem 

(SWM 2015). The Stillaguamish Temperature TMDL Adaptive Assessment and Implementation Project 

recommends several restoration actions within this area to improve recharge/discharge processes in the 

mainstem, including restoration of side channels and riparian planting along small streams with long flow 

pathways, specifically Portage Creek and South Slough (SWM2015). 

 

The Lower Pilchuck Creek and Tribs Riparian Stewardship Implementation Area (Tier One) 

comprises Pilchuck Creek from the mouth to 3.5 miles upstream, and two tributary systems identified as 

cold water inputs. Functional riparian forest cover within this area is estimated to be 67%, and the District 

identified 22 high priority parcels. SWM’s seepage study estimated that 77% of the groundwater inflow to 

Pilchuck Creek occurs within this implementation area, originating primarily from tributaries, floodplain 

areas, and other groundwater discharges along the east bank (SWM 2015). The study recommends that 
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creation of pool scour in flow-gaining reaches and riparian planting to provide temperature and salmon 

habitat benefits.  

 

The Lower North Fork Stillaguamish Riparian Stewardship Implementation Area (Tier One) is 

located in a 5-mile reach of the NF Stillaguamish River between Trafton and Cicero, and includes several 

floodplain SSHIAP catchments. Functional riparian forest cover within this implementation area is 

estimated as 63%, and the District identified 95 high priority parcels for as potential locations for riparian 

stewardship implementation. The Stillaguamish Peak Flows Study identifies much of the floodplain area 

as medium desirability for conservation and restoration (Walters et al. 2014). This reach of the NF 

Stillaguamish River includes several cold water inflows that originate from side channels, floodplains, 

and seeps or springs. The Stillaguamish Temperature TMDL Adaptive Assessment and Implementation 

Project recommends that riparian stewardship actions focus on river and floodplain restoration actions, 

including side channel restoration, and planting along the river, floodplain, and adjacent wetlands (SWM 

2015).  

 

The two Implementation Areas in the Lower South Fork Stillaguamish were selected to maximize 

opportunities to restore and protect tributary cold water inflows, as recommended in the Stillaguamish 

Temperature TMDL Adaptive Assessment and Implementation Project, and to align with conservation and 

restoration priorities identified in the Stillaguamish Peak Flows Study (Walters et al. 2014). Lower South 

Fork Stillaguamish Area 1 Implementation Area (Tier One) encompasses 3.5 miles of the Lower SF 

Stillaguamish River and associated tributaries (excluding Jim Creek); functional riparian forest cover is 

estimated at 63% and the Stillaguamish Peak Flows Study identifies the floodplain area as medium 

conservation and restoration priorities (Walters et al. 2014). The parcel prioritization identified 25 high 

priority parcels. The Lower South Fork Stillaguamish Area 2 Implementation Area (Tier Two) Area 

includes 7 miles of the SF Stillaguamish River from the confluence of Jordan Creek to Granite Falls. 

Floodplain connectivity in the Lower SF Stillaguamish River is naturally constrained by geomorphology 

and geology, and floodplain conservation and restoration opportunities are limited; however, the 

opportunities for floodplain enhancement that do exist in this reach were identified as medium to high 

priorities in the Stillaguamish Peak Flows Study (Walters et al. 2014).   

 

The District will implement this Action Plan in the Stillaguamish Confluence area, and specifically in the 

five priority riparian stewardship implementation areas, in coordination with numerous partners and 

programs that currently exist within the Focus Area. The District will leverage existing programs such as 

the Stillaguamish Regional Conservation Partnership Program (RCPP), CREP, and an anticipated grant 

from Ecology to fund the Stillaguamish Big Buffers Project, to accomplish hydrologic process restoration 

and easement acquisition actions with the implementation areas. Ongoing initiatives by watershed 

partners will further expand reach and sub-basin scale restoration, including continued implementation of 

Floodplains by Design projects, the Stillaguamish Acquisition Strategy, and riparian, in-channel, and 

edge habitat projects by Snohomish County SWM, Stillaguamish Tribes, and Sound Salmon Solutions.  
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Table 4. Acres of reforestation needed to achieve 80% forest and wetland vegetation cover within a 100-

ft. buffer of mapped streams and rivers in the nine priority implementation reaches. 

Strategy Implementation 

This riparian stewardship strategy focuses on working with private landowners to complete voluntary 

stewardship on agricultural and rural residential lands. The District will leverage existing programs and 

earlier outreach initiatives and collaborate with watershed partners to implement a comprehensive riparian 

stewardship strategy. 

 

Although not explicitly included in this Action Plan, the District has concomitantly begun work on an 

Agricultural Resilience Plan for Snohomish County that will advance efforts to improve agricultural 

resilience to climate change, and preserving agricultural land. Together, the Agricultural Resilience Plan 

and this Action Plan will help protect farmland from conversion into other more hydrologically degraded 

land uses (particularly in floodplain and riparian areas), improve degraded riparian habitat on the 

agricultural landscape, and increase opportunities for rural and agricultural landowners to participate in 

financial assistance programs by offsetting lost income associated with riparian zone protection and 

restoration.  

 

The District has identified an estimated 236 acres of Tier 1 and 577 acres of Tier 2 (813 acres total) 

riparian buffer restoration/protection goals within the priority areas (Table 4). Although riparian 

reforestation was the primary restoration action used to quantify stewardship goals, the District will work 
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with watershed partners to accomplish broader water quality and salmon recovery stewardship activities 

outlined in Table 5. Implementation of these stewardship activities will tie directly to the goals outlined in 

this Action Plan, targeting reach- and implementation-area improvements (creation or protection of cold 

water, protection or enhancement of hydrologic processes, and creation or protection of riparian and 

instream fish habitat). The implementation area summaries and data maps presented in the sections above 

provide a brief overview of the stewardship actions appropriate for each implementation area.   

 

 

Table 5. Stewardship activities to be implemented in the nine priority implementation areas. 
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Proposed Schedule, Cost Estimates, and Timeline 

The estimated cost to achieve 80% riparian forest cover within the implementation areas is between $9.75 

million and $47.2 million (between $12,000 and $58,000 per acre). This includes project costs associated 

with reforestation, project maintenance, in-channel and floodplain restoration activities (large wood 

placement, armoring removal), wetland enhancement, purchase of conservation easements, and purchase 

of development rights.  

 

The full suite of stewardship activities will not be implemented on every acre or at every project location. 

Restoration costs are based on estimates provided by local watershed partners for implementation and 

maintenance of the stewardship activities listed in Table 5. Estimates for conservation easement and 

purchase of development rights costs were generated as part of a riparian easement valuation study for 

Snohomish County completed by Forterra, Terra Valuations, and Snohomish Conservation District in 

2016-2017.  

 

The District, along with project partners, will utilize the programs and tools described in Table 6 to fully 

and successfully implement the riparian stewardship strategy outlined in this Action Plan. Many of these 

programs are already underway with successful projects implemented across the three Focus Areas and 

within the nine implementation areas. This Action Plan provides the District and partners with a 

comprehensive strategy to focus efforts on the highest priority riparian areas within each focus area using 

myriad programmatic tools to achieve reach-scale improvements. 

 

The District, in cooperation with basin project partners, proposes to implement this riparian stewardship 

strategy over a 12-year period. The initial 5-year outreach and implementation campaign will be 

aggressive with a goal of completing 500 acres of riparian restoration, or 60% of the identified riparian 

restoration needed in the priority implementation areas.  

 

The District will build upon several successful initiatives previously completed in the focus areas, 

including a 2013-2015 project that evaluated agricultural landowners within the focus areas to gain a 

better understanding of their options about and barriers to implementing the stewardship programs listed 

in Table 6. This initiative, called Farming with Salmon (funded by the National Fish and Wildlife 

Foundation and completed in partnership with Forterra and American Farmland Trust), helped the District 

complete a target audience analysis summarized below (Carr et al. 2014).  
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Table 6. Summary of restoration tools and programs that will be leveraged to implement riparian 

stewardship projects in priority implementation areas. 

Landowner Outreach 

The District completed a targeted outreach effort across the Focus Areas from 2013-2015. Since then, the 

District has continued to engage the agricultural populations in outreach, education, and natural resource 

discussions to solicit feedback on how to increase participation, and implementation of stewardship 

programs. Through this conversation, the District has been able to create some broad descriptions of the 

community and tailor outreach materials and programs to meet their needs. This target audience analysis 

was taken from the Public Information and Engagement Strategy for the Integrated Riparian Stewardship 

in the Stillaguamish and Snohomish Basins Project (Snohomish Conservation District 2017). 

TARGET AUDIENCE ANALYSIS  

 Rural Residential  

o Social Considerations:  

 Live in rural areas, often for the benefit of privacy and love of the land 

 Care about the health of their animals 

 Often involved in the equine community 

 Enjoy farming as hobby or as a source of second income 
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 Work full-time jobs in addition to managing their rural property 

o Key Incentives/Motivators: 

 Health of animals 

 Reduce mud on property for aesthetic and animal health reasons 

 Chore efficiency 

 Increase or retain property value 

 Address invasive weed species 

o Barriers: 

 Time constraints (working a full time job while also managing a rural property) 

 Privacy 

 Cost of project 

 Lack of understanding about BMPs  

 

 Commercial Agriculture  
o Social Considerations: 

 Identify with other cattle operators (strong sense of community) 

 Trust other cattle owners, local farm supply, and veterinary staff 

 Farming is a way of life and livelihood, very proud 

 May be less trusting of government and changes to policies and regulations that 

may present as potential threats to livelihood 

o Key Incentives/Motivators: 

 Financial incentives 

 Efficiency of farm operations 

 Hassle-free programs (provide the time and labor) 

 Projects that enable their operation to be in compliance of regulations 

 The actions of others in the cattle community 

o Barriers: 

 Fear of negatively impacting revenue and farm operation efficiency 

 Distrust of government and associated regulations 

 Time constraints (don’t want the paperwork or the hassle of the project process) 

 Timing (constrained by feed crop harvest, weather challenges) 

 Feeling targeted and want to know that other sectors of community are making 

efforts to improve water quality as well 

 

The District intends to continue to engage with these communities to implement the Action Plan. 

However, the analysis used to create this Action Plan enables the District and watershed partners to carry 

out a highly targeted outreach effort to engage the highest priority landowners within the implementation 

areas. The District will capitalize upon existing relationships with landowners in each of the 

implementation areas to connect with neighboring priority landowners through in-person introductions. If 

the District already has a relationship with landowners in high priority areas, staff will will re-initiate 

conversations through kitchen table meetings and farm walks. The in-person ground campaign will be 

supported by targeted mailings and door-to-door outreach using the knowledge summarized in the target 

audience analysis.  
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Action Plan Implementation Considerations 

The District will utilize a wide variety of tools to accomplish riparian zone restoration and stewardship 

(Tables 5 and 6). This palate of restoration tools will allow the District to tailor site restoration activities 

to meet landowner and natural resource needs, and provide landowners with broader incentives to 

participate in voluntary restoration projects. During implementation of this strategy, the Snohomish 

Conservation District will continue to use the existing datasets, basin knowledge, and individual site 

investigations to prioritize outreach to landowners of specific parcels for implementation.  

The District will complete outreach across all nine of the priority areas. However, restoration resources 

will be prioritized for project opportunities in the tier one priority areas. The District will work with 

project partners to complete riparian revegetation, install large wood, address floodplain modifications, 

acquire conservation easements, and carry out other stewardship actions. To the maximum extent 

possible, the District will implement projects on parcels and sites that achieve contiguous riparian forest 

cover of selected implementation areas. Parcels with longer riverfront, or areas where multiple 

landowners agree to restoration will be prioritized over single-site restoration opportunities.  

Implementation Barriers 

There are challenges to achieving the goals of this Action Plan.  

 

Landowner willingness will present a challenge to accomplish the goals set out in this Action Plan; it will 

likely take several years of contact with some landowners before they agree to implement riparian 

stewardship actions. As is the case for all voluntary programs, in some instances landowners will never 

agree to participate in riparian stewardship activities and programs. The District has spent over five years 

building intentional relationships with the communities and individuals in the Focus Areas, and will 

continue these conversations to secure landowner agreements on priority parcels to implement this Action 

Plan. The District will utilize new or newly focused stewardship programs (such as the Regional 

Conservation Partnership Program, or RCPP, and the NEP Watershed Restoration and Protection project) 

to share new incentive opportunities with landowners. 

 

Specific barriers to landowner implementation were identified in the Farming with Salmon study (Carr et 

al. 2014) as well as during the similarly scoped Woods Creek Action Plan (2014 – current) and 

subsequent discussions with landowners through initial outreach for this Action Plan: 

1. Relationship building and trust: Some landowners will implement stewardship actions early in a 

relationship or may voluntarily seek government assistance to implement projects. In other cases, 

it can take several years of persistent relationship-building and documented successes within the 

community before landowners will work with a government entity to implement actions on their 

property. This investment of time is particularly important in areas where restoration project 

sponsors are attempting to implement projects within a contiguous area and need approval from 

multiple landowners. 

2. Mis-alignment between landowner goals and the goals, requirements, or timing of the 

stewardship funding program: a prime example of the mis-alignment of landowner goals and 

funding goals is the ongoing desire for many Middle Pilchuck River landowners to “fix” stream 

bank erosion that is washing away agricultural land. However, there are no financial incentive 

resources to stabilize streambanks, and such projects may actually work against salmon habitat 

restoration goals.  
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3. Inflexible programmatic requirements: when discussing riparian restoration in particular, 43% of 

landowners surveyed during the Farming with Salmon study expressed willingness to plant a 

riparian buffer, but that willingness dropped by 48% when landowners were asked if they would 

be willing to plant a 100 foot buffer (Carr et al. 2014). In subsequent conversations, however, 

landowners have expressed willingness to implement wider riparian buffers, as long as the 

program allows flexibility to incorporate existing land uses. Programmatic flexibility greatly 

improves landowner participation in voluntary conservation programs. 

4. Challenges acquiring conservation easements: the cost of stewardship payment to the 

conservation easement holder (in this case, Forterra) is described as a substantial barrier. 82% of 

participants in the Farming with Salmon study responded that they prefer to retain ownership 

rather than sell their property or a portion of their property. Stewardship costs that cut into or 

reduce conservation easement payments is a further dis-incentive to participate in conservation 

easement programs (Carr et al. 2014). 

5. Funding in general: Implementation of this strategy, including the five- and twelve-year (100% 

implementation) goals depends on adequate funding availability to purchase conservation 

easements and implement habitat restoration projects. 

In spite of these barriers, the District and watershed partners have or are currently implementing several 

stewardship programs in the Focus Areas and priority implementation areas. Some of these successes 

include: 

 Stillaguamish RCPP: the District is partnering with NRCS and WA State Conservation 

Commission to implement agricultural best management practices in the Stillaguamish 

Confluence Focus Area that focus on improved hydrology, complementing riparian stewardship 

implementation in priority implementation areas. 

 Pilchuck River Working Group: the District established this work group to coordinate restoration 

work in the Pilchuck River watershed, and the District is partnering with several organizations to 

implement projects within priority implementation areas. 

 The District anticipates receiving funding from the Department of Ecology 319/Centennial Clean 

Water grant program to implement riparian planting projects in the Stillaguamish watershed. 

These riparian restoration projects will be implemented following the priorities identified in this 

Action Plan. 

 The District is working with the National Estuary Program (NEP) to finalize Phase II of the 

Watershed Restoration and Protection Grant which will provide funding to acquire conservation 

easements and permanently protect riparian buffers in priority implementation areas and on the 

highest priority parcels (see Appendix E for parcel maps of potential conservation easement 

acquisitions and landowner willingness forms). 

Phase I I  of  the NEP Watershed Restoration and Protection Grant Project  

This Action Plan seeks to strategically leverage these successful programs to achieve the five- and 

twelve-year goals. Under the anticipated NEP-funded Riparian Easement Project (using the Phase 2 funds 

described in the 2015 grant proposal solicitation), the District will partner with Forterra to secure 

easements and implement riparian restoration projects within the Tier 1 implementation areas (and Tier 2 

implementation areas if appropriate). Forterra will act as easement holder for conservation easements 

acquired under this funding and easement contracts will follow guidelines by the Recreation and 

Conservation Office (RCO). Forterra and the District are currently working to refine easement contracts 

and complete initial parcel investigations (prior to due diligence research, pending Ecology approval).  
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As the District implements this Action Plan, and specifically as the District implements the NEP Riparian 

Easement Implementation (Phase 2), the project team will evaluate the various restoration tools available 

and analyze costs, benefits, feasibility, and landowner land management goals to select the tool that 

provides the highest likelihood of long-term restoration success. 

 

Although completion of the Action Plan was substantially delayed, the District has already secured 

willingness from several landowners to apply for conservation stewardship easements and implement 

riparian restoration actions on their agricultural property (Appendix E contains parcel maps and 

landowner willingness forms). The District will work the Department of Ecology to identify the highest 

priority parcels for easement acquisition during Phase II.
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