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AQUALIS is the nationwide leader delivering sustainable water compliance management for stormwater, wastewater 

and drinking water. We offer planning and design, maintenance, repairs, rehabilitation, engineering, inspection and 

consultation services to assist in the sustainability of water management systems.

Engineering Services

• Stormwater Management

• Green Infrastructure Design

• Stormwater Integrated Site Design

• Drainage Design & Erosion Control

• Hydraulic Analysis & Reports

• Regenerative Stormwater Conveyance

• Grant Application Support... AND MORE!

Native Range Ecological is a hands-on ecological planner, providing ecological and wildlife habitat 
assessments, vegetation surveys, and wetland and waterway restoration design throughout Wisconsin.

About Us
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What is Regenerative Stormwater Conveyance (or Step Pool Conveyance)?

• Originally used to retrofit failing channels, swales, and 
pipe outfalls

• Now used for variety of stormwater management 
applications

• Adaptable to space constraints of roadway medians 
and ditches

• Unlike traditional bioretention systems, RSCs can be 
designed on steeper slopes

• Considered lower maintenance over time as system 
matures

• Implemented first on East Coast

- Now recognized in Midwest, including Wisconsin
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• Maryland

- Anne Arundel County

• North Carolina

- Greenville County, NC

• Georgia

- Augusta, GA

• U.S. Fish & Wildlife Service
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Available Design Guidance

https://dnr.maryland.gov/ccs/Documents/RSC_Training/RSC-Guidance.pdf
https://dnr.maryland.gov/ccs/Documents/RSC_Training/RSC-Guidance.pdf
https://www.aacounty.org/sites/default/files/2023-04/aaco-spsc-guidelines.pdf
https://www.aacounty.org/sites/default/files/2023-04/aaco-spsc-guidelines.pdf
https://www.greenvillecounty.org/LandDevelopment/pdf/designmanual/WQ-15_Regenerative_SW_Conveyance_Spec_2018.pdf
https://www.greenvillecounty.org/LandDevelopment/pdf/designmanual/WQ-15_Regenerative_SW_Conveyance_Spec_2018.pdf
https://www.augustaga.gov/DocumentCenter/View/14804/6210-Regenerative-Stormwater-Conveyance
https://www.augustaga.gov/DocumentCenter/View/14804/6210-Regenerative-Stormwater-Conveyance
https://stream-mechanics.com/wp-content/uploads/2012/01/Regenerative-Storm-Conveyance-Design.pdf
https://stream-mechanics.com/wp-content/uploads/2012/01/Regenerative-Storm-Conveyance-Design.pdf
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What is Regenerative Stormwater Conveyance (or Step Pool Conveyance)?

Energy 

Dissipation

Shallow 

Groundwater 

Infiltration

Subsurface 

Seep

Vegetated 

Processes

Pipe or 

Channel 

inflow

RSCs are a series of pools and riffles designed to convey, capture, and treat 

stormwater runoff while protecting and preserving site soils
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Riffle/Weir Structure

Actaeon, D.A. (2018). Regenerative stream conveyance: Construction guidance, first edition. Maryland Department of Natural Resources. 

https://dnr.maryland.gov/ccs/Documents/RSC_Training/RSC-Guidance.pdf
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Project Examples: Outfall Restoration
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Project Examples: Conveyance/Ravine Stabilization



Location

Problem

Solution: 
Conveyance 
Stabilization

Solution: 
Wetland 
Restoration

Permits
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• Sheboygan, WI

• Willow Creek Preserve
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Introduction
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Path adjacent to conveyance

CONVEYANCE PATH
CONVEYANCE PATH
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Erosion Timeline

MS4 OUTFALL MS4 OUTFALL
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Problem: MS4 Outfall
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Problem: Headcut 1
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Problem: Side Slope Erosion
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Problem: Headcut 2
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Problem: Headcut 3
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Problem: Downstream Wetland
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Existing Conditions Report



20

Solution: Step Pool Conveyance

Energy 

Dissipation

Shallow 

Groundwater 

Infiltration

Subsurface 

Seep

Vegetated 

Processes

Pipe or 

Channel 

inflow

Goal: Stabilize channel erosion & 
Safely convey flow

Method: Step Pool 
Conveyance
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Hillside seep wetland next to conveyance

CONVEYANCE



25

Invasive Plant Negative Feedback Loop
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Phragmites Locations Informs Excavation Depths and Locations
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Vegetation Management Plan (VMP)
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VMP Components
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Course Woody Material Detail and Microtopography in Wetland



• Wetland Disturbance – Recreational Development

- <10,000 SF of disturbance
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Permits – WDNR-GP24 for Wetland Disturbance – Recreational Development

2,925 SF

Disturbance



• Wetland Conservation Activities

- <10,000 SF of disturbance
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Permits – WDNR-GP24 for Wetland Conservation Activities

15,765 SF

Restoration



• Previously, Wisconsin wetland general permits focused ONLY on:

- Protecting wetlands from development (residential/commercial/industrial)

- Maintaining no water surface elevation change in floodplains

• Previously, general permits often limited options or prevented wetland restoration.

• Now, WDNR-GP22 opens more paths for wetland restoration.

• WDNR-GP22 projects are intended to:

- “Restore hydrology of wetlands, streams and/or floodplains to a natural, self-regulating condition” (WDNR, 2025)
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NEW! – WDNR-GP22 Hydrologic Restoration General Permit

Goal of Willow Creek 
Preserve Project

Manage upstream MS4 
flow to restore function of 

downstream wetland

Wisconsin Department of Natural Resources. (2025). Hydrologic restoration general permit: GP22 fact sheet [Fact Sheet]. 

https://dnr.wisconsin.gov/sites/default/files/topic/Waterways/GP22_Factsheet.pdf

https://dnr.wisconsin.gov/sites/default/files/topic/Waterways/GP22_Factsheet.pdf
https://dnr.wisconsin.gov/sites/default/files/topic/Waterways/GP22_Factsheet.pdf
https://dnr.wisconsin.gov/sites/default/files/topic/Waterways/GP22_Factsheet.pdf
https://dnr.wisconsin.gov/sites/default/files/topic/Waterways/GP22_Factsheet.pdf


QUESTIONS?

Fiona Nutbeam, ENV SP

AQUALIS

Project Engineer

Phone: 919-646-4434

Email: fnutbeam@aqualisco.com


	Default Section
	Slide 1
	Slide 2: About Us
	Slide 3: What is Regenerative Stormwater Conveyance (or Step Pool Conveyance)?
	Slide 4: Available Design Guidance
	Slide 5: What is Regenerative Stormwater Conveyance (or Step Pool Conveyance)?
	Slide 6: Riffle/Weir Structure
	Slide 7: Project Examples: Outfall Restoration
	Slide 8: Project Examples: Conveyance/Ravine Stabilization
	Slide 9
	Slide 10: Introduction
	Slide 11: Path adjacent to conveyance
	Slide 12: Erosion Timeline
	Slide 13: Problem: MS4 Outfall
	Slide 14: Problem: Headcut 1
	Slide 15: Problem: Side Slope Erosion
	Slide 16: Problem: Headcut 2
	Slide 17: Problem: Headcut 3
	Slide 18: Problem: Downstream Wetland
	Slide 19: Existing Conditions Report
	Slide 20: Solution: Step Pool Conveyance
	Slide 21
	Slide 22
	Slide 23
	Slide 24: Hillside seep wetland next to conveyance
	Slide 25: Invasive Plant Negative Feedback Loop
	Slide 26: Phragmites Locations Informs Excavation Depths and Locations
	Slide 27: Vegetation Management Plan (VMP)
	Slide 28: VMP Components
	Slide 29: Course Woody Material Detail and Microtopography in Wetland
	Slide 30: Permits – WDNR-GP24 for Wetland Disturbance – Recreational Development
	Slide 31: Permits – WDNR-GP24 for Wetland Conservation Activities
	Slide 32: NEW! – WDNR-GP22 Hydrologic Restoration General Permit
	Slide 33


