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RIVERS AND 
WATERSHEDS

OPTIONS FOR THE 
FUTURE

David L. Wegner, River Policy Network and EMI

Objective of Discussion:

To identify ongoing efforts for river 
management and restoration in 
watersheds.  

1.Case studies

2.Dam Modifications

3.Dam Operation Modifications

4.Watershed improvements

5.Site Specific Actions

ISSUES of CONCERNISSUES of CONCERN

•• Infrastructure (dams, levees, diversions) Infrastructure (dams, levees, diversions) 
are aging and maintenance costs are are aging and maintenance costs are 
rising.rising.

•• Changing global conditions (climate, water, Changing global conditions (climate, water, 
circulation patterns) require innovative circulation patterns) require innovative 
and systemsand systems--based solutions.based solutions.

•• Environmental sustainability for the public Environmental sustainability for the public 
and future generations.and future generations.

INCREASED INTENSITY OF 
STORMS AND FLOODING IMPACTS

Changing Climate Conditions Demand 
Attention 

COLLAPSED DAM IN HAWAI’I from 
Extreme Rainfall Events

Lawn Lake, Rocky 
Mountain National Park 
Dam Collapse – Rainfall 
Event

Reservoir Basin

Downstream 
Channel
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Downstream from 
Collapsed Lawn 
Lake Dam

HURRICANE 
KATRINA –
2005 IN 
SOUTHERN 
USA

FAILED LEVEES, 
POOR WATER 
MANAGEMENT, 
AGING 
INFRASTRUCTURE

Reservoir Basin Filled with 
Sediment is a Safety Risk 
in Earthquake Area

San Clemente 
Dam, Carmel 
River, CA

CRISIS FACING WATER MANAGERS AND 
PUBLIC

1. INCREASING RISK TO PEOPLE FROM AGING 
INFRASTRUCTURE 

Increased Risk of Catastrophic and Combined 
Failure (Hurricane Katrina)

2. COLLAPSE OF FISHERIES AND ENVIRONMENTAL 
INTEGRITY AND SUSTAINABILITY

Loss of Species, Genetic Integrity, and 
Ecological Sustainability and Impact on
Economics

3. INSTITUTIONAL FRAMEWORK FAILING TO 
ADDRESS THE LONG-TERM NEEDS OF THE 
CITIZENS AND THE ENVIRONMENT

Crisis in Confidence in Leadership and the 
Process of Governance 

Why Should We be Concerned About 
Watersheds?

Watersheds Dictate How 
our Rivers Respond

Watersheds Are in Many Forms and Sizes
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Colorado River Watershed

Highlands

Floodplain

Riparian 
Zone

River and 
Hyporhiec
Water

Watersheds Define River 
Dynamics and Structure

Chemical Variables

Biological Variables

Energy Sources

Habitat Structure

Flow Regime

Integrity of
The Water 
Resource

Watershed Factors Which 
Determine Aquatic Integrity

Quantity, 
Timing, Source

Type, 
Location, 
Stability, 
Sinuosity, 
GradientNutrients, 

Sunlight, Seasonal, 
Production 

Diseases, 
Feeding, 
Predation, 
Competition,
Reproduction

Temperature, 
D.O., pH, 
Turbidity, 
Organics

WATERSHEDS Control and Management of Rivers
•Physical Control

•Dams

•Diversions

•Levees

•Operational Control

•Water delivery and management

•Static Water Systems versus Dynamic Systems

•Flexible Approach = Adaptive to System

Stabilizing Dam on 
Hokkaido Stream

Weirs and River Training Structures
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Revised Operations of 
Dams on the Columbia 
River for Salmon 
Migrations

Removal of Obsolete 
Dams for Safety Reasons

Structural 
Concerns

Lack of Functional Fish Passage Facilities

Blockage of Fish Migration and 
Fragmentation of Watershed

Glines Canyon Dam, 
Elwha River, WA

Glines Canyon Dam – to be 
Removed in 2008-2011

Elwha Dam – To be Removed 2008-
2011, Elwha River, WA

IMPACTS FROM LOSS OF WATERSHED 
DYNAMICS

•Fragmentation of River System 

•Loss of Migration Capability for fish and other 
species

•Modified Water Quality

•Loss of Sediment Dynamics

•Loss of Flow Regime Dynamics

•Increased Risk to Infrastructure

•Loss of Estuary Ecological Dynamics

•Loss of Habitats for Species

•Aquatic

•Riparian
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Water Quality 
Concerns
•Turbidity

•Mine drainage 

•Temperature

•Nutrients

•Carbon Sources

•Salt Intrusion 
near coast

Blue River, Colorado

Loss of Sand Supply to 
Ocean Leads to Increased 
Erosion Along Beach Front 
and Loss of Infrastructure 
and Homes

Increased Salinity in 
Estuary and Loss of 
Habitats for fish and 
other Species

Carmel River, CA

Estuary and Wetland 
Habitats are 
Important for 
Migrating Species

WHAT ARE OUR OPTIONS?

Retrofit 
Existing 
Structures

Hoover Dam, Colorado River

Inlet 
Structures 
for 
Powerplant
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Mainstem dams on the 
Green and Colorado 
Rivers  modify the water 
quality of the river

Michael Collier  photo

Glen Canyon Dam, 1983, Dave Wegner

Thermal 
Towers 
added to 
Generator 
Intakes in 
the 1970’s

Proposed 
Retrofit

Modified 
Flow 
Regimes

Michael Collier Dave Wegner

Maintaining an Environmental Flow Regime is 
Important in Order to Sustain the Aquatic 

Ecosystem. 

Quantity

Seasonal Timing

Fluctuation

Rivers Evolve Within 
the Boundaries of 
Flow Regimes, 
Geology, Slope, 
Topography and Land 
Dynamics.  To Restore 
Rivers We Must 
Understand Their 
Watersheds

Changing Irrigation 
Delivery Schedule May 
Help in Restoring River 
Dynamics

Irrigation Canal 
in New Mexico

Protect 
Drainages
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Add Structure and 
Carbon Back into 
System

Increased Productivity Helps Many 
Species

Thank you

David Wegner, River Policy 
Network and Ecosystem 
Management International, Inc. 
USA


