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Project Goals

• Re-establish a stable river / floodplain connection in order to 
restore essential ecological processes crucial for recovery of fish 
and wildlife, particularly ESA -listed coho, Chinook and steelhead 
populations.

• Establish science-driven standards for similar river restorations 
projects. 

• Promote use of the Surface Mining and Reclamation Act (SMARA) 
to include ecosystem restoration.  

• Accommodate public access for recreation and environmental 
education compatible with the ecological restoration goals. 



Feasibility Study Goal

Assess the feasibility of a range of restoration alternatives and 
develop a preferred restoration scenario.  

• The highest ranking scenario would maximize natural physical and 
biotic processes into a landscape-level ecosystem restoration 
strategy to provide critical seasonal niche habitat for multiple ESA-
listed species’ life history stages.  

• The study goal envisions a self-sustaining, dynamic floodplain 
complex of riverine and floodplain-associated habitats evolving over 
time.  



Feasibility Study Objectives

1. Evaluate the benefits and risks to ESA-listed native 
salmonid species resulting from increasing available off-
channel floodplain and associated habitats.

2. Document the current status of biogeochemical 
processes of nutrient and metals cycling. Incorporate 
findings into project design to identify viable strategies for 
assessing and remediating potential mercury methylation 
issues at the project site.

3. Analyze current river hydraulics and project site 
geomorphology. Analyze affects on biogeochemical 
processes, fine sediment processing, and water quality. 



Feasibility Study Objectives

4. Evaluate the surface and groundwater interactions including 
the potential for aquifer recharge. Evaluate potential impacts 
to Sonoma County Water Agency and Town of Windsor 
operations.  Evaluate potential impacts to local well use. 

5. Model impacts on flood elevations, frequency, and duration 
at the project site and throughout the 8-mile Middle Reach.

6. Evaluate impacts on hydraulics, sediment transport and 
processing, channel stability, and erosion throughout the 
eight miles of the Middle Reach Valley.



Project Structure

Management Team

Jennifer Barrett, Sonoma County Permit & Resource 

Management Department

Michael Beck, Endangered Habitats Conservancy

Michael Bowen, California State Coastal Conservancy

Brian Cluer, NOAA National Marine Fisheries Service

Melanie Harrison, NOAA National Marine Fisheries Service

Amy Lyle, Sonoma County Permit & Resource Management 

Department

John McKeon, NOAA National Marine Fisheries Service

Nancy Schaefer, Endangered Habitats Conservancy 

consultant

Chris Seppeler, Sonoma County Permit & Resource 

Management Department

Partners Planning Group

Toni Bertolero, Town of Windsor 

Carlo Bongio, Redwood Empire Trout Unlimited

Marc Bommersbach, Westside Association to Save 

Agriculture

Karen Gaffney, Sonoma County Agricultural Preservation & 

Open Space District 

Caryl Hart, Sonoma County Regional Parks

Kara Heckert, Sonoma Resource Conservation District 

Brian Hines, Redwood Empire Trout Unlimited

Jay Jasperse, Sonoma County Water Agency 

Rick Jorgenson, Redwood Empire Trout Unlimited 

Don McEnhill, Russian Riverkeeper

Mike McGuire, Sonoma County Supervisor, District 4

Doug Lipton, Russian Riverkeeper

Adam McKannay, California Department of Fish & Wildlife 

Patrick Rutten, NOAA National Marine Fisheries Service

Ken Tam, Sonoma County Regional Parks 

Bob Torre, Russian River Wild Steelhead Society 

Leslie Vivian, Redwood Empire Trout Unlimited 

Ryan Watanabe, California Department of Fish & Wildlife



Scientific Working Group
Brian Bair, US Forest Service, Watershed Restoration Team Leader

Peter Baye, Consulting Scientist, Botanist, coastal ecologist

Steve Butkus, North Coast Regional Water Quality Control Board, 

environmental engineer

Greg Carr, Sonoma County Planner (retired)

Wayne Chang, MS, PE, Chang Consultants, civil engineer

Joseph Dillon, NOAA National Marine Fisheries Service, water quality specialist

Michael Donahue, NOAA National Marine Fisheries Service, technical intern

Tom Gardali, Point Blue Conservation Science, avian ecologist

Gregory Guensch, Sonoma County Water Agency, Water Resource Engineer, 

geomorphologist

Joshua Goodwin, Office of Mine Reclamation, Department of Conservation

Robin Grossinger, San Francisco Estuary Institute, historical ecologist

Melanie Harrison, PhD, NOAA National Marine Fisheries Service, 

biogeochemical expert

Sean Hayes, NOAA National Marine Fisheries Service, Southwest Fisheries 

Science Center, fisheries ecologist 

Beth Hendrickson, Office of Mine Reclamation, Department of Conservation

Jacob Katz, Ph.D., CalTrout, fisheries biologist

Peter Kiffney, Ph.D., NOAA Northwest Fisheries Science Center, fisheries 

biologist

John Klochak, US Fish and Wildlife Service, fisheries biologist

Neil Lassiter, Sonoma County Water Agency, hydrologist & geomorphologist

Dave Manning, Sonoma County Water Agency, Environmental Resources 

Manager

Richard McDonald, US Geological Survey, Geomorphology & Sediment 

Transport Laboratory, hydrologist & modeling expert

Adam McKannay, California Department of Fish & Wildlife, fisheries biologist

Jonathan Nelson, Ph.D., US Geological Survey, Geomorphology & Sediment 

Transport Laboratory, hydrologist & modeling expert

Don Seymour, Sonoma County Water Agency, Principal Engineer

Mark Strudley, Ph.D., NOAA National Weather Service, hydrologist and fluvial 

geomorphologist

Marcus Trotta, Sonoma County Water Agency, hydrogeologist

Richard Wantuck, NOAA National Marine Fisheries, Supervisor, Engineering 

Branch

Gus Yates, Todd Engineers, hydrologist

Ryan Watanabe, California Department of Fish & Wildlife, fisheries biologist

Peer Review Panel

Tim Beechie, Ph.D., NOAA National Marine Fisheries Service, 

Northwest Fisheries Science Center, fisheries ecologist, 

geomorphologist

Blair Greimann, Ph.D., US Bureau of Reclamation, civil 

engineering, sediment transport

Joseph Kiernan, Ph.D., NOAA National Marine Fisheries Service, 

Southwest Fisheries Science Center, fisheries ecologist

Michael Pollock, Ph.D., NOAA National Marine Fisheries Service, 

Northwest Fisheries Science Center, ecosystem analyst, fluvial 

geomorphologist
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Salmonid Status



Geology and Channel Hydrology



Figure 4.2.14.  Thermal stratification of the ponds. Thermal stratification creates the redox conditions for anaerobic 
decay of cyclic algal blooms, cycling of nutrients (P) and metals (Hg), and hydrogen sulfide production. 



Fish Assemblage





Topography
LiDAR

Echosounder



Bathymetry



PONDS



RIVER



DTM



SedimentTrenches



cores



River Sediment



Hydrology and
Project Hydraulics



Project Flows

Courtesy of Mark Strudley NWS



Model Steady and Dynamic Flows, 
collaboration with USGS Jon Nelson 

and Rich McDonald
Discharge 
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200 7000
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Two Stage Modeling Approach

• Stage I
– Explore physical constraints
– Develop some design criteria, elevations, durations
– Refine project Goals and Objectives

• Concept Design and Evaluation - Stage II
– Terrain development  WRT Goals and constraints
– Vet with SWG, Peers, Partners
– Revise, Vet, Revise,
– Model performance

• Stress-test the model
• Interpret results for biological performance



Stage I



SWG 1





Stage II terrain development
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Phase 2-E



Bed Evolution - Model Flows

Provoked the model to predict the greatest changes by:
Using a smaller than observed grain size
Forcing multiple ‘annual’ peak flows back to back
Lowering the DS boundary 1m



Current Conditions - Bed Dynamics
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Floodplain Project Bed Dynamics
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Play New Gravel & New Channel

Close up of inlet – biggest change



New Gravel Deposits - Spawning Habitat



Habitat



Habitat
Wetted areas
1m or shallower
1/3 m/s or slower



Habitat
Wetted areas
1m or shallower
1/3 m/s or slower



The feasibility study determined that the preferred alternative is feasible and accomplishes the 
following project goals and objectives: 
 
1. Significantly increases salmonid spawning habitat, and increases shallow off-channel calm water 

winter and spring nursery, rearing, and refuge habitat for salmonids by an order of magnitude. 
 

2. Makes a significant contribution to recovery of the federally- and state-listed Central California 
Coho salmon population, and federally listed California Coastal Chinook salmon, and Central 
California Coast steelhead populations; Also provides population level benefits for multiple 
federally- or state-listed Species of Special Concern. 
 

3. Halts ongoing river bed degradation and scour by significantly reducing Middle Reach river flood 
elevations and water velocities, thus minimizing the erosive scour potential which has resulted in 
ongoing channel bed incision and destabilization of banks during high flow events. 
 

4. Improves onsite and downstream water quality by eliminating the artificial open water ponds, and 
by restoring annual seasonal floodplain sediment deposition to the reach. 
 

5. Stimulates ecosystem productivity by restoring the natural seasonal floodplain pulse-flow dynamics 
of the valley, and increases aquifer recharge by restoring extensive annual floodplain inundation for 
significant durations in the winter and spring. 
 

6. Enhances overall ecosystem function by restoring connectivity between the river channel and off-
channel floodplain shallow water habitats, and seasonal aquatic ecotone interactions with riparian 
and upland habitats. 

 
7. Promotes recovery of native flora and fauna by restoring the natural seasonal variability of 

floodplain and river channel habitat complexity, and the natural seasonal heterogeneity and 
connections of off-channel aquatic habitats under which native species have evolved and flourished. 
 

8. Restores the structure and function of the riparian corridor by restoring the landforms necessary 
for establishing a natural riparian vegetation progression from aquatic beds to mature seral stage 
upland riparian forests. 
 

9. Significantly reduces production of non-native fish populations that prey on native fish species by 
eliminating the warm water habitats favored by the predators. 
 

10. Presents an ecologically superior, eminently feasible, and exemplary alternative to typical SMARA 
reclamation plans, thus providing a science-based rationale to promote the use of SMARA to 
accomplish ecological restoration goals. 
 

11. Provides recreational and environmental education opportunities compatible with ecosystem 
restoration. 
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Design notes:
1. Sort earth materials, for placing porous fill in ponds, soil on vegetation slopes,  gravel in swales for groundwater upwelling, silt-clay for new water storage pond, 

etc.
2. Macro topographic features graded during construction to immediately improve habitat function.
3. Rim trail incorporated in 1:10 outside slope.
4. Salvage existing vegetation in those zones where grading is within +1 and -1 meter cut/fill of the existing surface.
5. Retain woody debris grubbed from site for incorporation into surfaces and shallow burial habitat features.
6. Willow salvaged and kept alive for incorporating into new banks and macro habitat features such as debris piles, island head, etc.
7. Vegetation management to include control of non-native species, advance planting of desirable natives, particularly aquatic beds.  


