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Presentation Outline 

• Workgroup Status and Next Steps 

• Overview Stream Functions Pyramid and 

Functional Lift Framework  



Workgroup Status and Next Steps 

• Co-Chairs Mark A. Secrist USFWS and Ron 

Kluda MDNR 

• Assemble current members and recruit 

additional members 

• Complete Group Mission and Workplan 



Functional Lift Framework:  

A Guide for Restoring  

Stream Functions 



Why are we struggling with 

determining the success of stream 

restoration projects? 

Current knowledge and application of 

that knowledge. 



20th Century Shift 

Traditional Channel Design Natural Channel Design 

Transport water quickly; Bed and 

banks don’t move 

Create a dimension, pattern, and 

profile that transports water and 

sediment. 



Source: Michael Baker 

Corporation 



21st Century Goal 

Restoration of  

Dimension, Pattern, 

and Profile 

Restoration of  

Functions 



Stream Functions Pyramid 



Physical 

Chemical 

Biological 

Function - The physical, chemical, and biological 

processes that occur in ecosystems. 



Cause 

Effect 



Independent  

Variables 

Reach Scale 

Improvements 

Site Selection 



Pyramid and Parameters 



Parameters and Measurement Methods 



Parameters and Measurement Methods 

Parameter Measurement Method 

Floodplain Connectivity 1. Bank Height Ratio 

2. Entrenchment Ratio 

3. Stage/Q Relationships 



Performance Standards  

Floodplain Connectivity Example 

Measurement Method Functioning Functioning-At-

Risk 

Not Functioning 

Bank Height Ratio 

(BHR) 
1.0 to 1.2 1.3 to 1.5  > 1.5 

Entrenchment Ratio 

(ER) for C and E 

Stream Types 

> 2.2 2.0 to 2.2 < 2.0 

Entrenchment Ratio 

(ER) for B and Bc 

Stream Types 

> 1.4 1.2 to 1.4 < 1.2 

Dimensionless rating 

curve 

Project site 

Q/Qbkf plots 

on the curve  

Project site Q/Qbkf 

plots above the 

curve 

Project site Q/Qbkf 

of 2.0 plots above 

1.6 for d/dbkf 



How can we use the pyramid? 

-Application- 

Goals and 

Objectives 

Function-Based 

Assessments 

Debit and Credit 

Determination 



Function-Based Assessments 

Why do we need them? 

• Is this stream sick? 

• Is the stream moving towards stability or 

instability? 

• Was there functional lift? 

• Was this project successful? 

• What reaches in the watershed need 

restoration? 



Function Drivers 

• Floodplain Connectivity 

• Bedform Diversity 

• Streambank Erosion (Lateral Stability) 

• Riparian Buffer 

• Site Selection 

For perennial single thread, 

meandering, alluvial, riffle-pool 

dominated stream types. 

Caveats 

Appropriate Watershed Condition. 

Adequate hydrology functions. 

Reach scale versus watershed scale understanding. 

Requires 



Monitoring Design 
Goals and 
Objectives 

Restoration 
Potential 

Function-
Based 

Assessment 

- Establish the Current Functional Condition 

- Channel Evolution 

- Stressors 

- Constraints 



Monitoring Design 
Goals and 
Objectives 

Restoration 
Potential 

Function-
Based 

Assessment 

- What is the highest level of  restoration that can 

be achieved, given the watershed conditions 

function-based assessment and constraints? 



Monitoring Design 
Goals and 
Objectives 

Restoration 
Potential 

Function-
Based 

Assessment 

- Goals relate to solving a functional problem 

- Objectives describe how the problem will be 

solved 



Monitoring Design 
Goals and 
Objectives 

Restoration 
Potential 

Function-
Based 

Assessment 

- Goals relate to solving a functional problem 

- Objectives describe how the problem will be 

solved 



Bad Goal 

The goal of this 

project is to improve 

habitat 



Better Habitat Goals 
The goal of this project is to  

improve native brook trout  

habitat (Levels 1-3). 

 

Even better – The goal of this  

project is to increase the biomass  

of native brook trout populations 

(Levels 1-5). 



Quantitative Brook  

Trout Objectives 

• Create pH of 6.5 to 8.0 (Level 4) 

• Create water temperature of 11 to 16o C (Level 4) 

• Create pool habitat of 40 to 60 percent (Level 3)  

• Create 3 to 80 mm diameter substrate for spawning 

(Level 3) 

• Create velocities of 2.8 to 4.3 ft/sec (Level 2) 



Monitoring Design 
Goals and 
Objectives 

Restoration 
Potential 

Function-
Based 

Assessment 

- The Solution – Based on all of  the 

previous information. 

- Not just to improve dimension, 

pattern, and profile. 



Monitoring Design 
Goals and 
Objectives 

Restoration 
Potential 

Function-
Based 

Assessment 

- Were the goals and objectives 

achieved? 

- How much functional lift was 

achieved? 



Key Points 
• The Stream Functions Pyramid can be as a tool that managers 

and practitioners can you to guide their restoration activities 

• Restoration activities directly affect Level 2 and 3 Parameters. 

– May occasionally directly affect Level 1. 

• Restoration activities along with proper site selection may affect 

Level 4 and 5 Parameters. 

• This is a guide to help people think about how functions support 

each other and how to link restoration approaches with 

functional lift. 

– It is not a cookbook approach 

• Successful watershed restoration results from a variety of 

restoration activities being implemented within a watershed and 

at a large enough scale to influence beneficial change. 
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