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SUMMARY  

The Qwuloolt restoration site is a former estuarine wetland in the Snohomish River 

system that will have tidal inundation returned via levee breach in late 2012. The broad, 

long-term goal of the project is to transform the site into a self-sustaining, vegetated 

estuarine wetland that 1) maximizes the modern, natural ecological potential of the site; 

2) minimizes adverse effects on, and adds socioeconomic value for, the surrounding 

community; and 3) advances the science and practice of restoration. Monitoring is critical 

in evaluating the performance of the project.  

For monitoring for the Qwuloolt site and adjacent reference sites we recommend 

monitoring of controlling abiotic attributes (topography and sediment dynamics, 

hydrology, and chemical contamination), and biota (vegetation, fishes, 

macroinvertebrates, and birds) with the ultimate priority on evaluation of biological 

response to the restoration. Comprehensive monitoring will require approximately 

$500,000 to $1,000,000 pre-breach ($300,000 already acquired), and post-breach an 

average of approximately $200,000 to $400,000 annually for the first 10 years, resulting 

in a total of approximately $5 million over the thirteen years covered by this plan.  

A significant portion of the necessary resources can be assumed to be matching from 

NOAA Fisheries, Tulalip Tribes, and other participants in the monitoring, but we 

estimate that at least $3 million in funding will be required to implement the full plan. 

Major pre-breach implementation recommendations and priorities are: 

1. Complete the project design and revise monitoring plan accordingly 

2. Continue pre-breach fish and hydrologic data collection in collaboration with NOAA 

Fisheries 

3. Complete vegetation assemblage mapping and species inventory using field surveys, 

orthophotos, and LiDAR 

4. Complete analysis of insect fallout and benthic core samples collected in 2009 and 

2010, and NOAA Fisheries Chinook diet samples and catch data from the Snohomish 

estuary (2001-2009) 

5. Install long-term elevation and sediment dynamics monitoring stations and evaluate 

soil conditions onsite at Qwuloolt and at reference sites 

6. Collect and analyze soil samples at Qwuloolt and reference sites 
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7. Continue and expand bird surveys at Qwuloolt and reference sites 

8. Collect and analyze anthropogenic chemical contaminants in soil, sediment, and fish 

9. Analyze LiDAR and orthophoto data to develop marsh island and channel area 

relationships 

10. Develop an adaptive management plan for the Qwuloolt project that anticipates 

potential trajectories for project performance and recommends responses to potential 

outcomes 

11. Continue and expand outreach activities, especially with respect to academics and 

volunteers that could add research components and data collection capability beyond 

core efforts 

12. Integrate monitoring plan approach and recommendations with monitoring efforts 

within the Snohomish Basin, Whidbey Basin, Puget Sound, and Pacific Northwest 

13. Incorporate LiDAR; CTD; and water level, temperature, and salinity logger data into 

refined hydrodynamic model for the Snohomish estuary 

 

INTRODUCTION  

Project description.  

The Qwuloolt restoration site (Figure 1) lies adjacent to Ebey Slough in the 

Snohomish River estuary of Puget Sound, Washington. Qwuloolt is approximately 142 

hectares (360 acres) of former estuarine wetland (Collins and Montgomery 2001, Haas 

and Collins 2001) diked for agriculture a century ago. Restoration of the site is intended 

to be compensation to the public for injuries to natural resources as a result of the Tulalip 

Landfill, a Superfund site (Adolfson Associates 2006). Restoration actions will involve 

the return of tidal inundation to the Qwuloolt site in 2012 through levee breach and 

lowering on Ebey Slough, as well as channel excavation, ditch filling, installation of 

setback levees to protect adjacent properties (Figure 2), and some possible onsite 

manipulations of substrate and vegetation not yet defined.  

Historically, the project area was tidal emergent marsh and forest scrub-shrub wetland, 

interlaced by tidal channels and streams (Haas and Collins 2001). In the early 1900s a 

levee was constructed on the north bank of Ebey Slough and tide gates were installed at 

the mouth of Allen and Jones Creeks to convert the land to agriculture (Figure 1). Levees 
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and tide gates have prevented tidal processes from acting on the project area, 

transforming the siteôs ecological condition, and severely reducing its ability to support 

salmon and other estuarine biota. Today, the project area is fallow agricultural land that is 

covered by invasive reed canary grass, thistle, and blackberry (Cereghino 2006).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Qwuloolt and surrounding sites (July 2009).  
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Figure 2. Future configuration of Qwuloolt site based on current (35%) design. Blue 

indicates minor excavation, red indicates major excavation, and yellow 

indicates new levee.
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The Snohomish River estuary is the second largest in Puget Sound and is home to a 

rich biota, including federally listed Chinook salmon, bull trout, steelhead trout and five 

other salmonid species (Snohomish Basin Salmon Recovery Forum 2005). Like all Puget 

Sound river systems, the Snohomish estuary has been severely altered by human activity 

(Bortleson et al. 1980, Haas and Collins 2001, Collins and Sheikh 2005). Compared with 

historical conditions, only 17% of estuarine wetland area, and 25% of blind tidal sloughs 

remain (Figure 3). Because Chinook salmon use estuaries more extensively than any 

other salmon species (Healey 1982, Simenstad et al. 1982, Aitkin 1998), anthropogenic 

estuarine habitat changes may have reduced Chinook production capacity within the 

Snohomish considerably (Haas and Collins 1999). The 2005 Snohomish Basin Salmon 

Conservation Plan (Snohomish Basin Salmon Recovery Forum 2005) hypothesizes that 

the quality and quantity of rearing habitat in the nearshore, estuary, and mainstem rivers 

is the primary factor limiting Chinook and bull trout. The Qwuloolt project is expected to 

benefit these federally threatened species, as well as steelhead trout, other salmonids, and 

other fish and wildlife by increasing the areal extent and connectivity of estuarine 

wetlands in the Snohomish system. Monitoring ecological response of the Qwuloolt site 

is necessary to evaluate whether these expectations are being met. 

Tulalip Tribes and project partners have pursued property acquisition of most lands 

within the floodplain of the project area and conducted feasibility and other site 

assessments to begin the restoration planning process. In 2002, the Army Corps of 

Engineers completed a restoration feasibility study that examined various breach options 

for the existing Ebey Slough levee. In 2005, building on this work, Tulalip and project 

partners initiated conceptual design, environmental compliance, and public review 

processes. In early 2006, project partners evaluated and presented four alternatives to the 

public and selected a preferred alternative for further refinement (Adolfson Associates 

2006). Additional data collection and hydrodynamic modeling actions (Yang and 

Khangaonkar 2007) were also undertaken during this period. Finally, in 2008, through a 

formal cooperative agreement with the US Army Corps, Tulalip Tribes completed 

preliminary designs and initiated the permit and environmental review process. Final site 

preparation for the project is scheduled for 2011 and 2012, with dike breaching and the 

return of tidal inundation scheduled for 2012. 
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Figure 3. Historical vegetation zones in the Snohomish River estuary. Red line indicates 

boundary of Qwuloolt and adjacent reference sites. Data from Brian Collins, 

University of Washington.
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Monitoring background  

Monitoring can be defined as ñThe systematic collection and analysis of data that 

provides information useful for measuring project performance,édetermining when 

modification of efforts is necessary, and building long-term public support for habitat 

protection and restorationò (Thayer 2003). Elements of a monitoring program implicit in 

this definition are clear project goals, robust sampling designs and analytical methods, 

adaptive management of the project (including the monitoring itself), and outreach 

activities. In this plan we address all of these elements.  

Ideally, monitoring is a long-term, interdisciplinary and inter-institutional effort that 

assists in the management of a given project, but also complements other concurrent 

efforts, and contributes to improved design and management of future restoration actions 

(Thom et al. 2007). Development of a monitoring plan is a series of steps that should 

begin early in the project planning process (Figure 3; Rice et al. 2005, Roni 2005) and is 

directly related to the specific goals of the project.  

 

 

 

Figure 4. Basic steps, progression, and feedback in the development and application of a 

monitoring program (Modified from Roni et. al 2005). 

 


