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Wetland-Stream Restoration

1. Background and project development

2. Restoration implementation

3. Monitoring



Original channel evolution model 
(Schumm et al. 1984)

Schumm SA, Harvey MD, Watson CC. 
1984. Incised Channels: Morphology,
Dynamics, and Control. Water 
Resources Publications: Littleton, CO.

Modified figure: Yochum S. E. & 
Reynolds L. V. 2020. Guidance for 
Stream Restoration. Forest Service, 
BLM   

Main guidance for 
stream restoration 
designs and objectives 



Example restoring to Stage 1: 

Anderson Creek (restored 2003) 



Researchers started challenging the 

concept that single-thread, sinuous 

(meandering) channels are the natural pre-

disturbance condition in depositional valleys 



Cluer and Thorne (2013) A Stream Evolution Model Integrating Habitat and Ecosystem Benefits. River Research and 
Applications 30:135-154

Updated stream evolution model 
(Cluer and Thorne 2013)



Cluer and Thorne (2013) A Stream Evolution Model Integrating Habitat and Ecosystem Benefits. River Research and 
Applications 30:135-154

Updated stream evolution model 
(Cluer and Thorne 2013)

Natural State



Example of Stage 0: 

Tom’s Creek (reference site)



Cluer and Thorne (2014) A Stream Evolution Model Integrating Habitat and Ecosystem Benefits. River Research and 
Applications 30:135-154

Updated stream evolution model 
(Cluer and Thorne 2014)



Evaluated attributes of each stage



Case Study: Wasson Creek



Reference wetland-stream complex 

(stage zero)



Where is Wasson Creek?

Indigenous Language Map of Oregon



Wasson Creek Watershed



Planning

Beaver Dam Analogs (Zones 1 &3)

Large Wood and planting  (Zones 1,2, 3,4)

Nurse cribs for tidal 
forest swamp (Zones 1)

Management actions influenced by access and site conditions



Examples of data 
platforms used in 

planning

Water quality and weather/precipitation 
data available through the NERR 
Centralized Data Management Office 
(CDMO)

NOAA data viewer powered by 
Digital Coast



Examples of 
resources used in 

planning



Target elevations based on geomorphic grade line 

(GGL) relative elevation model (REM) using 1m 

LiDAR elevation data

Model provided by USFS



Implementation

Grade to 1% and place large wood for process-
based restoration 



Implementation

Fish salvage relocated 9,897 fish and amphibians



Implementation

Beaver Dam Analogs to capture sediment and 
reconnect floodplain 



Implementation

Nurse cribs to re-establish tidal forested swamp



Implementation

Invasive plant management to reduce reinvasion



Implementation

Planting to re-establish diverse native plant communities, 
opportunities for co-stewardship and biocultural restoration



Let the processes take over…



Effectiveness monitoring



Monitoring plan: 
available soon on 

South Slough 
Reserve website



Publicly available data 



There is going to be lots of data!



Made available by funders

• NERRS Habitat Protection and Restoration; Bipartisan 
Infrastructure Law (BIL) funding

• Coos Basin Coho Partnership; Focused Investment 
Partnership (FIP) Funding

• Friends of South Slough; USFWS Coastal Program

• Coquille Tribe Community Fund 



…and the hard work of many 

people
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