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Mission Statement
"working with others to conserve, protect, and enhance fish, wildlife, and plants and their habitats 

for the continuing benefit of the American People"

Since 1990 - 62,000 acres of voluntary wetland and wildlife 

habitat restoration

Cluer , Thorne. 2012.



Purpose

Increase the pace and scale of  restoration

• Science-based

• Sustainable

• Economically viable

How do we get the best return on this public investment?

Opportunities for Low Risk and High Return?



Initial Intact

Habitat

Constructed

Habitat

Restored

Habitat

Design

Degraded

Fryirs et al., 2016 

Assessing the Geomorphic Recovery Potential Rivers





Palmer 2005: “standards”
1. A dynamic ecological endpoint is initially identified and used to guide the restoration. 
2. The ecological conditions of  the stream are measurably improved. 
3. Through the use of  natural fluvial and ecological processes, the restored stream must be more self-sustaining    

and resilient to perturbations than pre-restoration conditions, so that minimal maintenance is needed. 
4. The implementation of the restoration does not inflict lasting harm. 
5. Pre- and post-project assessments are completed and the data are made publically available so that the 
restoration community as a whole can benefit from knowledge learned. 

Beechie 2010: “Principles”
1. Restoration actions should address the root causes of degradation
2. Actions must be consistent with the physical and biological potential of  the site
3. Actions should be at a scale commensurate with environmental problems
4. Actions should have clearly articulated outcomes for dynamics

If Ecological Objectives are claimed for publically funded projects then these are scientifically 

based design standards for meeting those objectives

Standards for Ecological Restoration



2 Design Criteria

1. SPACE - Open space for fluvial process

2. ENEREGY - Use stream energy to do geomorphic work
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Accelerate Process –widening and tree recruitment 

using stream energyConstriction Dam
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Gauging system recovery to stage zero

Habitat Creation
Habitat Restoration





2018
Habitat Attributes 2017 2018 % Increase

Stream length (feet) 2,383 10,478 440

Islands (n) 4 12 300

Confluences (n) 3 13 433
Stage Zero Area channels, 

sheet flow, pond area 

(acres) 0.25 22 8800

Gauging Evolution to Stage Zero





Inside the “Black Box” of River Restoration (Mika et al, 2010)

Stakeholder Goals:

Water Storage

Carbon Storage

Ecosystem Dynamics
…and many others

Design Process

Engineering Plan:
System reconstruction

Alternate form

Arresting erosion 

Stabilizing banks, bed and system

Constrain dynamics around infrastructure

Ecological Plan:
Concept model of  ecological function

Identify source problems

Indicators of  recovery and degradation

Modify infrastructure to restore dynamics

RiskAssessmentStandards 

Criteria



1. Opening 

dynamic 

fluvial space is 

low risk

2. Using stream 

energy to meet 

form objective 

is low risk


