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EVOLUTION OF ADAPTIVE 
MANAGEMENT WITHIN THE 
MISSOURI RIVER RECOVERY 
PROGRAM



 Missouri River Mainstem 
Reservoir System (72.4 
million acre feet of storage)

 Bank Stabilization 
and Navigation 
Project              
(735 river miles)

 530,000 square miles

 Longest U.S. River @ 2,341 
miles

 10 States
 29 Native American Tribes

System Modifications



BIOLOGICAL OPINION & ADAPTIVE 
MANAGEMENT WITHIN THE MRRP

• 1990 Jeopardy BO for the Interior Least Tern, Piping Plover and the Bald Eagle
• 2000 and 2003 Jeopardy BO for the Pallid Sturgeon and non-jeopardy for the 

Interior Least Tern and Piping Plover 
• RPA included Adaptive Management as fundamental component to 

preclude jeopardy
• 2005 USACE established the Missouri River Recovery Program 

“The Corps should embrace an 
adaptive management process that 
allows efficient modification/ 
implementation of management actions 
in response to new information and to 
changing environmental conditions to 
benefit the species . . .” (USFWS 2000)



Propagation & Augmentation

MISSOURI RIVER RECOVERY PROGRAM 2006-2011: 
PALLID ACTIVITIES TO DATE

Shallow Water Habitat

Research & 
Monitoring



MISSOURI RIVER RECOVERY PROGRAM: 
BIRD ACTIVITIES TO DATE

Vegetation ManagementESH Mechanical Construction

Human Restrictions

Predator Management

Flow Management to Reduce Take

Monitoring & Research



STAKEHOLDERS COME ON THE SCENE

• 2007 Missouri River Recovery Implementation Committee (MRRIC) est. through WRDA
• 2009 MRRIC selection of Independent Science Advisory Panel
• 2011 MRRIC consensus recommendations

1. Develop Effects Analysis
2. Develop Conceptual 

Ecological Models for listed  
species 

3. Evaluate other Recovery 
programs

4. Develop overarching adaptive 
management strategy

5. Design monitoring programs
6. Identify decision criteria
7. Evaluate entire hydrograph 

effects on the listed species 



BRINGING IT TOGETHER



ENABLING CHARACTERISTICS FOR 
EFFECTIVE ADAPTIVE MANAGEMENT

9

1. Build a great team, including outside expertise and facilitation
2. Stakeholder engagement early and throughout
3. Clear articulation of program scope, objectives, metrics and 

contingent decision criteria
4. Effects analysis to establish the best available science
5. Monitoring in an experimental framework
6. Modeling to forecast outcomes from proposed management 

actions
7. Applying structured decision-making strategies to acknowledged 

trade-offs 
8. Integrating human considerations into all aspects of risk assessment
9. Purpose-built AM governance structure and process
10. Independent scientific advice and review



STAKEHOLDER 
ENGAGEMENT

Concurrent Development



SCOPE, OBJECTIVES, METRICS & DECISION CRITERIA

Management 
Actions

Success 
Criteria

Performance 
Measures

Monitoring & 
AM Plan

Contingency 
Actions

Action 
Criteria

Goals, 
Objectives & 
Constraints

Targets & Decision Criteria



Effects 
Analysis

Conceptual 
Ecological 

Models

Management 
Hypotheses

Synthesis of 
Existing Data, 
Information, & 

Models

Population & 
Hydrogeomorphic 

Models

Multiple

Management

Hypotheses

Dominant: biological

Survival



INVESTMENT IN MODELS AND TOOLS

Human Considerations

Fledglings

Adult birds

Population 
growth rateHydrograph

Reservoir
habitat 
model

Sandbar 
model

Population
viability 
models

Flow 
modification

Habitat 
actions

Population 
protection



Balancing Risks in Alternatives 
Development

Multiple 
Concurrent 

Actions

Excessive
Delay Ineffective 

Actions

USACE avoids cost and delay 
associated with unnecessary and 
ineffective management actions

USFWS gains confidence that the 
necessary actions to avoid jeopardy 
will be implemented and impacts to 
species avoided

Stakeholders avoid undesirable and 
potentially impactful actions unless 
and until they are deemed essential 

WHO WINS?



CONCLUSIONS

• EA provided concurrence on best available science
• Up-front investment in modeling tools
• Collaboration with USFWS
• Embraced Independent Review
• Transparent process with stakeholders
• AM Plan with objectives, metrics, targets, and action-

forcing decision criteria



THANK YOU!!

QUESTIONS??

http://moriverrecovery.org
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