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Learning Objectives:
 Understand components of rewilding projects for stream and floodplain ecosystems.

 Understand how to plan and implement successful rewilding projects.

 Communicate with stakeholders regarding ecological benefits of rewilding projects.
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What is Rewilding?
 First defined in 1998 by American conservation biologists Michael Soulé and Reed Noss, as 

an approach focusing on “cores, corridors, and carnivores.”

 A form of environmental conservation and ecological restoration that increases 
biodiversity, creates self-sustainable environments, and mitigates climate change.

 Focused on restoring natural processes and wilderness areas, providing connectivity 
between such areas, and reintroducing keystone species.
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Translocation (Trophic) Rewilding:
 Enhances a species population in an ecosystem by either:

1. Adding reinforcements to a current species to enhance viability and survival; or

2. Reestablishing a species population in an area after local extinction.

Reintroduction of Wolves to Yellowstone NP in 1995

https://youtu.be/ysa5OBhXz-Q

Rewilding Streams and Floodplains to Enhance Ecosystem Services:  Greg Jennings



Passive Rewilding:
 Transforms a disturbed ecosystem back to nature with the goal of restoring natural 

ecosystem processes and reducing human influence on landscapes.

Floodplain Buyout Program in Flood Hazard Zones

https://charlottenc.gov/StormWater/Flooding
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Rewilding Streams and Floodplains:
 Systematic adjustment of physical, biological, and chemical conditions in the riparian 

corridor and watershed.

 Shifting the trajectory of a stream ecosystem toward improved ecological functions and 
services, with enhanced connectivity.
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Beeson Creek, Kernersville, NC



Connectivity:
 Longitudinal: upstream – downstream

 Floodplain: overbank flows and stormwater management

 Groundwater: hyporheic exchange

 Daylighting: returning a piped stream to nature
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Longitudinal Connectivity:  Removal of Dams

 Aquatic Organism Passage (AOP)

 Sediment Transport
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Dam Removal with Boulder Cascade on Shuler Creek, Graham County, NC



Longitudinal Connectivity:  Removal of Ponds

 Fish Habitat and Water Quality

 Sediment Transport
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Pond Removal on UT Sentell Creek, Henderson County, NC



Longitudinal Connectivity:  Road Crossings

 Open Upstream Habitat for Endangered Mussels

 Facilitate Vehicle Crossing on Wet Ford
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Vented Ford Crossing Removal with Boulder Cascade on Densons Creek, Troy, NC



Floodplain Connectivity:  Reduction in Channel Incision

 Hydraulic Energy Balance

 Sediment and Nutrient Retention and Processing

 Riparian Habitats
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Stream and Floodplain Restoration on Limekiln Creek, McDowell County, NC



Groundwater Connectivity:  Hyporheic Exchange

 Aquatic Habitat

 Water Quality
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Daylighting a Piped Stream:
 Restored Ecosystem Functions and Services

 Social Values to the Community
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Daylighting a Section of Rocky Branch, Raleigh, NC



Components of Stream and Floodplain Restoration Projects:
 Fluvial Geomorphology: Channel & Floodplain Forms and Processes

 In-stream Structures (grade control, bank protection, bedform)

 Streambank Bioengineering and Riparian Buffers
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Stream and Floodplain Restoration on Rocky Branch, Raleigh, NC



Fluvial Geomorphology:
 Study of how stream systems are shaped by flowing water and sediment

 Equilibrium conditions determined by dimension, pattern, profile, substrate

 Departure from equilibrium results in erosion, deposition, migration, headcutting
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Reference Streams:
 Basis of Design for Restoring Equilibrium in Disturbed Stream System

 Template for Equilibrium Stream Morphology in Similar Watershed
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In-Stream Structures:
 Natural Materials (Logs and Rocks)

 Support Bedform Diversity, Sediment Transport, Energy Dissipation
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Streambank Bioengineering and Riparian Buffers:
 Native Plants

 Woody and Herbaceous Community for Erosion Control and Habitat Enhancement
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Case Study:  Grassy Creek Restoration, Spruce Pine, NC
 French Broad River Basin, Blue Ridge Ecoregion 65

 3,000 feet of Stream with Urban Constraints

 DA = 9.4 sq mi

 2016 Implementation
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Grassy Creek Restoration
 Habitat Enhancement Opportunity for Fish and Salamanders

 Grant Funding from NCDEQ, NCCWMTF, USFWS, NCWRC
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Grassy Creek Problems
 Streambank Erosion

 Incised Channel with Plane Bed and Poor Habitats

 Poor Riparian Buffer with Utility Crossings

 Stormwater Runoff from Shopping Center
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Grassy Creek Constraints
 Surrounding Land Uses and Utilities

 Floodplain Permit Requiring “No-Rise/No-Impact” Design
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As-built Aerial Photo 3 Years After Construction



Grassy Creek Opportunities
 Trout Fishing

 Habitat for Eastern Hellbender Salamander (Cryptobranchus a. alleganiensis)

• Need fast flow for DO absorption

• Need shelter rocks, deep pools

• Need food supply (crayfish)
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Grassy Creek Restoration Objectives
 Improve water quality by reducing sediment & nutrients

 Improve aquatic and terrestrial habitats

 Provide educational opportunities for community

 Connect Overmountain Victory Trail
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Overmountain Victory Trail
 Route of the Overmountain Men 

march to the Battle of Kings 
Mountain, October 7, 1780

 Community Walking and Fishing Trail
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Grassy Creek Restoration:  Upstream Reach

 Bank stabilization

 In-stream habitat structures

 Grade control at utility crossing

 Native riparian vegetation
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Log J-Hook Vane
Meander bend streambank protection and scour pool maintenance
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Log J-hook Vane 
for flow direction 
& habitat
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Bank Grading and Planting
Sloping streambanks to 2:1 or flatter slopes and planting native vegetation
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Grassy Creek Restoration:  Downstream Reach

 Realign channel away from parking lot

 Excavate floodplain down to bankfull stage

 In-stream habitat structures

 Native riparian vegetation
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Channel Relocation (900 feet)
 Realign channel away from parking lot

 Transplant bed substrate and fauna from old channel to new channel
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Toe Wood Revetment
Buried green wood to protect streambank and support meander pool habitat
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Toe Wood Revetment 
for bank protection, 
roughness, habitat
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Sewer Line Crossing
Stream realignment for perpendicular crossing with bank protection
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Habitat Structures
Flat boulders in glides tilted up on downstream end
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Habitat Structures
Log vanes for scour pools
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Constructed Stormwater Wetlands
Collecting and treating parking lot runoff
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Riparian Vegetation
 Native grasses, shrub, trees

 Invasive exotic plant control
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Education and Recreation
 Workshops and Tours

 Overmountain Victory Trail
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Monitoring for Hellbender Salamanders
 eDNA and photographic evidence of Hellbender in Spring, 2017

 Live specimens found since 2018
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Lessons Learned
 Habitat Focus:

• Natural Materials:  Rocks & Wood

• Diversity:  Riffles, Pools, Glides, Steps

• Plants:  Roots, Detritus, Shade

 Connectivity:

• Floodplain:  Overbank Flows

• Ground Water:  Hyporheic Connection

 Urban Environment:

• Constraints limit design & construction

• Flashy flow conditions
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Rewilding Stream and Floodplains:
 Enhanced Riparian Ecosystem Functions and Services.

 Expanded Education and Recreation Opportunities.

 Better Preparedness for Future Floods.
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