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Overview
• Background on Iowa’s 

Program & Process

• Overview of Practices and 
Techniques

• Data Collection & Analysis 
Tool

• Key Drivers & Decision 
Matrix 

• Questions



Why the Need?
• River restoration relatively 

new in Iowa 

• Need for greater consistency

• Use of proven methods

• Establish: 

• Data collection needs

• Submittal requirements

• Facilitate review



Toolbox Development
Goals included:
• Approaches grounded in 

understanding conditions in natural 
rivers

• Alternatives to standard engineering 
practice for stabilization

• Reduce confusion in review
• Improve project success (from simple 

stabilization to complex restorations)
• Reduce long-term damage to aquatic 

and riparian habitats

Recommendations: 
• Develop toolbox with holistic, 

consistent approach for river projects 
• Prepare toolbox through a 

collaborative approach with 
stakeholders

• Consider riparian corridor and the 
watershed

• After toolbox, develop monitoring 
protocols and training

• Required to be eligible for Iowa Clean 
Water Loan Program



Overview of Practices and 
Techniques



Overview of Practices

• Grade Control

• Vegetative Restoration

• Riparian Buffers

• Bank and Floodplain 
Restoration

• Geomorphic Channel Design

• Aquatic Habitat/Cover Features

• Stream Bank Toe 
Protection/Stabilization

• Channel Definition Structures

• Culvert Adjustment

• Dam Mitigation



1. Grade Control 
Structures
• Rock Arch Rapids

• Cross Vane

• W-Weir

• Constructed Riffle

• Step-Pool Structure

• Rock & Log Riffle

• Grouted Grade Control 
Structure

















2. Vegetative 
Restoration
• Live Staking/Joint Plantings
• Live Fascines
• Bruch Layering
• Erosion Control Matting
• Sod Matting
• Seeding
• Nursery Stock. Bare Root, 

Vegetative Plug & 
Transplanting

3. Riparian Buffering
• Riparian Buffers 

Protected to a Min. of 50 
Feet Beyond Belt Width



4. Bank & Floodplain 
Restoration

• Bank Sloping

• Bankfull Bench

• Levee Removal / 
Setback

• Two-Stage Channel

• Oxbow Restoration

• Floodplain 
Assemblages



5. Geomorphic Channel 
Design Practice
• Alluvial 

• Threshold 

• Step Pool

6. Aquatic Habitat/ 
Cover Feature
• Lunkers

• Boulder/Rock Clusters

• Locked Logs

• Large Woody Debris

• Root Wads

• Submerged Crib Wall



7. Stream Bank Toe 
Protection/Stabilization

• Toe Wood Protection

• Stone Toe Protection

• Fabric Encapulated Soil Lifts

• Log Vane with Boulder Hook

• Single and Double Wing 
Deflectors



8. Channel 
Definition Structure
• Cut-off Sills

• Engineered Log Jams

• Longitudinal Peaked 
Stone Toe

• Bendway Weirs

• Stream Barbs

• J-HookVane/Straight 
Vane

9. Culvert Adjustment
• Replacement of Culverts 

with Bridge Spans

• Stream Daylighting

• Sufficiently Sized/Buried 
Culverts

• Floodplain Bypass Culverts



10. Dam Removal

• Simple Dam Removal

• Stage Dam Removal

• Height Reduction with Fish 
Passable Grade Control

• Notched Dam w/ Fish-
Passable Grade Control 
Structure

• Replcement of Dam 
Function w/ Free-Standing 
Fish-Passable Grade 
Control Structure



Decision Matrix and Key 
Drivers for Selection



Purpose of Decision 
Matrix

• Documentation of intuitive 
knowledge used in stream 
restoration design

• Establish logic used to 
determine appropriate 
practices & techniques

• Note that there are multiple 
“right answers”



• Floodplain Access

• Bank Height Ratio

• Entrenchment

• Bankfull Properties 

• Area

• Discharge

• Width

• Depth

• Channel Evolution Stage

• Dominant BEHI

• Buffer Width

Key Drivers



Max. Bankfull
Depth (Dmax)     

Geomorphic Floodplain       

Bankfull Width        2 x Dmax

Entrenched Channel



Channel Evolution Model
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• Pattern/Geometry

• Radius of Curvature

• Meander Width Ratio

• Pool to Pool Spacing

• Width to Depth Ratio

• Channel Length

• Channel Slope

• Stream Type 

• Presence of Headcuts/Bed 
Stability

• Geomorphic Region/Geology

• Sediment Supply/Bed Materials

• Constraints

Additional Key Drivers



Decision Matrix - Slope



Decision Matrix – Bank Height Ratio



Decision Matrix – Bankfull Width 



Data Collection and 
Analysis Tool



Data Collection/ 
Analysis Tool

• Divided into 
Categories

• Drawings

• Links

• Questions Feed 
Decision Matrix







Various Tabs

• Project Info

• Watershed

• Channel Geometry

• Calculated Parameters

• Geology

• Planform Stability

• Bed Stability

• Habitat

• Infrastructure

• Design Assessment

• Technique Ranking



The Assessment Process

1.8. Submit final analysis for review

1.7. Perform analysis of appropriate practices/techniques

1.6. Receive adjusted recommendations based on design intent

1.5. Update Key Drivers for design based on step 4

1.4. Make initial decisions that will affect the project design 

1.3. Receive initial assessment based on site conditions

1.2. Fill out data collection Excel workbook

1.1. Assess project site conditions



Functional Status



Assessment Tab – Functional Evaluation





QUESTIONS

Contact Info:

George Athanasakes

george.athanasakes@stantec.com 




