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River Restoration is Big Business
National River Restoration Science Synthesis

37,099 project records

Average cost ~$380,000

All recorded costs ~$7.5 billion

National 1996-2002 Expenditures

estimated at $14-15 Billion, 

minimum of $1Billion per year

Bernhardt et al., 2005. NRRSS website:  http://restoringrivers.org

Howeveré.

<10 % of all project records indicated monitoring
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Guidelines for Effective Restoration of 
River - floodplain Ecosystems

1. Understand principles for conflict resolution 
in high - profile resource disputes

2. Set criteria for ecologically successful 
restoration 

3. Formalize a collective vision, goals & 
objectives

4. Adopt a system over species & processes 
over places perspective

5. Target ecosystem sustainability over 
ecological integrity

6. Implement effective science & effective use 
of science

Large -scale River -wetland Restoration 
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Principles for Conflict Resolution in 
High -profile Resource Disputes

ÅStrong triggering event

ÅSignificant public interest

ÅPersonal attention by key leaders

ÅClose federal/state/practitioner 
partnerships

ÅStrong science/funding

ÅMeaningful stakeholder involvement

Adapted from: Hayes, 2002  

Meaningful Stakeholder 
Involvement

Establish     
interdisciplinary 
collaboration among
all stakeholders 
at outset --

vs. Public
participation

Principle

Cal- Fed

Bay-
delta

Everglades

Upper 
Colorado 

River
Columbia Klamath Trinity

Strong 
triggering event X X X X X

Significant 
public interest X X X X X

Personal 
attention by 
key leaders

X X X X X

Close 
federal/state 
partnership

X X X X

Strong 
science/funding X X X X X

Meaningful 
stakeholder 
involvement

X X X X

Principles for Conflict Resolution in 
High -profile Resource Disputes

Hayes, 2002  

Stakeholder Success
Aesthetics

Economic Benefits

Recreation

Education

Learning Success
Scientific contribution

Management 

experience

Improved methods

Set Criteria for Ecologically 
Successful Restoration 

Palmer et al., 2005

Ecological Success
Guiding image exists

Ecological improvement 

Self-sustaining

No lasting harm done

Assessment completed

Most Effective 
Restoration

1. A guiding image

a dynamic ecological endpoint 
identified a priori and used

to guide the restoration

Å Describes the dynamic, healthy river that could exist at a site 

Å Pragmatic enough to recognize what is achievable

Å Can be accomplished in a variety of ways:

Ecological success criteria

Palmer et al., 2005

òA vision provides the first step in 
integrating social values, scientific knowledge 
and management experience in a multi - party 
systemó. 

Rogers, 2006

Formalize a collective vision, goals 
& objectives

òA vision only becomes useful when it is 
translated into reality. When everyone is 
focused on the common needs and values 
embodied in a broad consensus vision, the  
template for converging with reality existsó 

Rogers, 2006
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Comprehensive Everglades 
Restoration Plan (CERP) Vision 

Statement

òéthe restoration, 
preservation, and 
protection of the South 
Florida ecosystem while 
providing for other 
water - related needs of 
the region, including 
water supply and flood 
protectionó(WRDA 2000). 

Vision for the California Delta
Our vision for the Delta and 
for California includes 12 
integrated and linked 
recommendations:

1. The Delta ecosystem and a 
reliable water supply for 
California are the primary, 
co- equal goals for sustainable 
management of the Delta.

2é12.   

(Governorôs Delta Vision Blue Ribbon Task Force, 2007;

http://deltavision.ca.gov/)

Upper Mississippi River
Vision Statement

òTo seek long- term 
sustainability of the 
economic uses and ecological 
integrity of the Upper 
Mississippi River Systemó

(Upper Mississippi River Summit 1996)

Missouri River Recovery Program 
(MRRP)

òA sustainable 
ecosystem supporting 
thriving populations of 
native species while 
providing for current 
social and economic 
valuesó (U. S. Army Corps of 

Engineers 2006; 

www.moriverrecovery.org) 

òWithout an operational definition 
of the desired endpoint, effective 
management is unlikelyó

Constanza, 1992

Formalize a collective vision, 
goals & objectives

Main Channel communities

Floodplain communities

Main Channel communities

Floodplain communities

òCurrent practice (of environmental 
management) too often involves little time 
allocated to identifying and agreeing upon 
program objectives.  Frequently, a few 
obvious objectives are hastily noted, and 
then most of the effort is devoted to data 
gathering, scientific research and analysis.ó

Reckhow, 1994

Formalize a collective vision, 
goals & objectives
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òThe specification of goals for restoration 
projects is frequently described as the most 
important component of a project, 
because it sets 
expectations, drives 
the detailed plans for 
action, and determines 
the kind and extent of 

post - project monitoring.ó

Ehrenfeld, 2000

Goals & Objectives Provide a Central 
Element for Effective River Restoration

Florida Everglades
Goals and Objectives for the 

C&SF Restudy

Goal: Enhance Ecologic Values

ÅIncrease the total spatial extent of 
natural areas 

ÅImprove habitat and functional quality
ÅImprove native plant and animal species 
abundance and diversity

Goal: Enhance Economic Values And Social Well Being 

ÅIncrease availability of fresh water (agricultural/municipal & industrial) 
ÅReduce flood damages (agricultural/urban) 

ÅProvide recreational and navigation opportunities 
ÅProtect cultural and archeological resources and values

http://www.evergladesplan.org/about/rest_plan_pt_03.aspx

Vision Statement
(Upper Mississippi River Summit 1996)

To seek long-term sustainability of the economic uses and ecological integrity of the Upper 

Mississippi River System

Ecosystem Strategic Goal
(Galat et al., 2007)

To conserve, restore, and maintain the ecological structure and function of the Upper 
Mississippi River System to achieve the vision.

System-wide Goals
(Galat et al., 2007)

Manage for:

1.  A more natural hydrologic regime (hydrology & hydraulics);

2.  Processes that shape a physically diverse and dynamic river-floodplain system 

(geomorphology); 

3.  Processes that input, transport, assimilate, and output materials within UMR basin 

river-floodplains (biogeochemistry); 

4.  A diverse and dynamic pattern of habitats to support native biota (habitat), and; 

5.  Viable populations of native species within diverse plant and animal communities 

(biota).

Objectives for UMR-IWW Ecosystem
(Lubinski & Barko, 2003)

43 Ecological objectives and SMART performance criteria

Guidelines for Effective Restoration of 
River - floodplain Ecosystems

1. Understand principles for conflict resolution 
in high - profile resource disputes

2. Set criteria for ecologically successful 
restoration 

3. Formalize a collective vision, goals & 
objectives

4. Adopt a system over species & processes 
over places perspective

5. Target ecosystem sustainability over 
ecological integrity

6. Implement effective science & effective use 
of science

Adopt a System over Species & 
Processes over Places Perspective

ñé because natural variability is an inherent feature of 

all river systems, we hypothesize that restoration of an 

acceptable range of variability of process is more likely 

to succeed than restoration aimed at a fixed endpoint 

that precludes variability.  Restoration of process is 

also more likely to address the causes of river 

ecosystem degradation, whereas restoration toward a 

fixed endpoint addresses only symptoms.

Wohl et al., 2005

Adopt a System over Species & 
Processes over Places Perspective

òThe Colorado River 
ecosystem is a managed 
ecosystem. An ecosystem 
management approach, in 
lieu of an issues, species, 
or resources approach, will 
guide our efforts.
Management efforts will 
prevent any further 
human- induced extirpation 
or extinction of native 
species.ó
Principle 4 of the Glen Canyon Dam Adaptive 

Management Program; 

http://www.usbr.gov/uc/rm/amp/pdfs/sp_final.

pdf

http://www-personal.umich.edu/~jensenl/visuals/

album/2006/glen/

http://www.nemw.org/restoration.htm
http://www.nemw.org/GLrestoration.htm
http://www.nemw.org/everglades.htm
http://www.nemw.org/chesapeake.htm
http://www.nemw.org/columbiariver.htm
http://www.nemw.org/louisiana.htm
http://www.nemw.org/uppermiss_restoration.htm
http://www-personal.umich.edu/~jensenl/visuals/
http://www-personal.umich.edu/~jensenl/visuals/
http://www-personal.umich.edu/~jensenl/visuals/
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Developing UMRS Process -based Objectives 
Goal 3: Manage for processes that input, transport, assimilate and output materials within UMR 

basin river-floodplains: water, sediments, nutrients, and biota

Ecosystem functions�±flooding/drying 

cycle, nutrient assimilation, sediment 

retention, water quality improvement

Limiting Factor/altered 

process- Levees disconnect 

flood pulse

Example Reach Objective�±reconnect 

floodplain to river flood -pulse

Levee opened to 

allow high water in

Natural Process�±floodwaters 

spread into floodplain

Ecological Outcomes�±flood-tolerant 

bottomland forest, fish spawning & nursery, 

migratory bird foraging, resident bird nesting, 

insect abundance, amphibian reproduction

Source: Mike Davis,

NESP

Guidelines for Effective Restoration of 
River - floodplain Ecosystems

1. Understand principles for conflict resolution 
in high - profile resource disputes

2. Set criteria for ecologically successful 
restoration 

3. Formalize a collective vision, goals & 
objectives

4. Adopt a system over species & processes 
over places perspective

5. Target ecosystem sustainability over 
ecological integrity

6. Implement effective science & effective use 
of science

Target ecosystem sustainability 
over ecological integrity

Ecological integrity: òthe capacity of supporting and 
maintaining a balanced integrated, adaptive community 
of organisms having a species composition, diversity, 
and functional organization comparable to that of the 
natural habitat of the region.

Karr & Dudley, 1981

òAdopting integrity as a part of a vision statement 
means aiming for a system that resembles the 
naturally evolved state as much as possible.ó

Angermeier, 1997

ñBiological integrity is the condition of a 
place that has its evolutionary legacy and 
processes intactò

Human Disturbance
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Integrity

Karr,  2000

Target Ecosystem Sustainability 
over Ecological Integrity

Sustainability (general) ðThe likelihood an existing system of 
resource use will persist indefinitely without a decline in the resource 
base or in the social welfare it delivers.  The cornerstone of 
sustainability is resilience . 

(Walker and Salt 2006)

Resilience (ecological) ðThe ability of a system to absorb disturbance 
and still retain its basic function, structure, and feedbacks.

(Walker and Salt 2006)

Sustainability (UMRS specific) ðòThe balance of economic, 
environmental, and social conditions so as to meet the current and 
future needs of the Upper Mississippi River System without 
compromising the ability of future generations to meet their needsó. 

(Upper Mississippi River Summit, 1996; Upper Mississippi River Basin Association, 

1997)
Weôve decided to rehabilitate the river, but to what level?
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Pristine Condition i.e., ñintegrityò

Chronological Time

NOW

Recorded

Condition

Continued

Degradation

Maximum sustainable

Minimal acceptable

Continuing

Stresses

Rehabilitation

Our Choice

K. Lubinski in Galat et al., 2007


