
Exploring Regenerative 
Stormwater Conveyances 

for Tennessee:

Design, Installation, and 
Performance Evaluation Workshop



http://www.aacounty.org/department
s/public-works/wprp/watershed-
assessment-and-planning/step-pool-
conveyance-systems/

http://www.aacounty.org/departments/public-works/wprp/watershed-assessment-and-planning/step-pool-conveyance-systems/


RSC Design - Hydraulics

• Transmit 100 year 
event

• Provide as much 
subsurface flow as 
possible

• Slow water to avoid 
erosive flow



Design Process
1. Develop hydrologic 

design parameters
• Peak discharge 

calculations
2. Establish and quantify 

restoration goals
• Safe conveyance of flows
• Volume reduction
• Water Quality 

Improvement



South Doyle - Rational Method



Design Process
3. Map the 

horizontal 
alignment
• Follow the grade
• Minimize 

impacts to 
natural features

• Look for 
floodplain 
connectivity



Design Process
4. Map Vertical Alignment

• Find system slope (try to 
keep < 5%)

• Alternate pools and riffles
• Pools are flat!
• Riffles drop 1 foot or less
• Pool length = 2x riffle 

length
• 3:1 sideslope on pool
• 18 inch pool depth 

minimum
https://www.linkedin.com/pulse/new-afps-fishway-starts-
operating-tim-marsden



1. Determined elevation difference from inlet to outlet
2. Determined number of pools/riffles
3. Determined required elevation drop per riffle (pools to not change 

elevation)
4. Determined required riffle length to not exceed 5% slope
5. Pool length > 2 x riffle length  set pool length = 2 x riffle length and 

then modified to fit the system length
6. Set pool depth to 18 inches (minimum) 
7. Pool bottom dimensions determined by known top dimensions and 3:1 

side slopes 

Site Design – Longitudinal x-sect





Site Design – Longitudinal x-sect



Cascades
• Can handle larger elevation drops
• Must be followed by three consecutive pools



Design Process
5. Design Typical 

Cross Sections
• Parabolic in 

shape (all 
elements)

• Design to carry 
100 year storm 
(more on this 
later)

• Min. riffle width is 
8 ft





Manning’s n



Design Process

• Trial and Error Approach
• Riffle / weir depth
• Riffle / weir width
• Use Manning’s to determine flow and velocity

• Meet or exceed 100 year
• Ensure subcritical flow to extent possible

• Calculate Froude number
• Ensure velocity is less than allowable based 

on cobble size



Manning’s equation



Design Checks

• Froude Number

• Velocity Check



Site Design – Cross Section Calcs

design variables

Determined through goal seek function 
using calculated flow to equal design flow

geometric calculations  
for parabolic x-sect

Calculated flow

checking for 
subcritical flow F<1

entrenchment 
ratio

Checking max 
allowable velocity
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Site Design – Cross Section Calcs

At the flow associated with 100 
year storm
• water elevation ~1 ft (design 

riffle depth)
• Froude number < 1



Design Process

• Boulders used to hold grade / serve as 
weir

• Arrange in parabolic shape across cross 
section

• 3 or 4 times heavier than selected cobble
• Footer rocks







Design Process
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