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Elkhorn 
Slough 

Estuaries are 
rare on the 
Pacific Coast 

Elkhorn Slough 
is the only 
large estuary 
on the central 
California coast 



Elkhorn Slough 
An exceptional resource 
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BRACKISH MARSH 



SALT MARSH 



OPEN WATER 



OPEN WATER 



MUDFLATS 



MUDFLAT COMMUNITIES 



MUDFLAT COMMUNITIES 





MAJOR THREATS TO  
ELKHORN SLOUGH ECOSYSTEMS 

  --Hydrological alterations 

  --Biological invasions 

  --Pollution 



Elkhorn Slough is changing  
 Soft mud is scoured away 
 Marsh is dying back, Banks are eroding 

China Camp 
SF Bay 



1980 2003 Marsh Loss  
 200 acres of marsh have died back  
 prediction: 550 acres more within 50 years 
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Tidal scour: No Action 

Erosion of soft mud: History and Predictions 

Seal Bend Parsons Kirby Park 0 0 
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 STATE-FEDERAL PARTNERSHIP 
•! Elkhorn Slough National Estuarine Research 

Reserve (lead) 

FEDERAL 
•! Monterey Bay National Marine Sanctuary 
•! National Marine Protected Areas 
•! U.S. Army Corps of Engineers  
•! U.S. Environmental Protection Agency 
•! U.S. Fish and Wildlife Service 

STATE 
•! CA Coastal Commission 
•! CA Coastal Conservancy 
•! CA Department of Fish and Game 
•! Regional Water Quality Control Board 

LOCAL 
•! Monterey County  
•! Moss Landing Harbor District 

NONPROFIT, ACADEMIC,  CORPORTATE 
•! Moss Landing Marine Laboratories 
•! CA State University Monterey Bay 
•! Elkhorn Slough Foundation 
•! San Francisco Estuary Institute 
•! The Nature Conservancy 
•! The Ocean Conservancy 
•! University of San Francisco  
•! Union Pacific Railroad  

Role:  
Primary decision-making body  







1949 1931 

Root causes of change: Moss Landing Harbor 1947 



1914 1931 1956 1981 2005 

   Root causes of change:    
   Parsons Slough - diking, draining and breaching  

After subsidence the land has dropped 3 to 5 feet 
  Parsons Slough is 15% of the land of Elkhorn Slough 
  When opened Elkhorn Slough tidal exchange increased 50% 
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Project site 





Conceptual Layout: Tidal Barrier 
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Tidal range at sill’s 
maximum restriction 

Tidal range at sill’s 
minimum restriction 
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Existing conditions Fully restricted structure 
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         Waterfowl abundance         Shorebird abundance 



Elkhorn Slough Tidal Wetland Project  





















1949 1931 

Root causes of change: Moss Landing Harbor 1947 



Monterey Bay sinuous channel Elkhorn Slough 

Monterey Bay tides Elkhorn Slough tides 

salt marsh thrives 

soft mud accumulates sand bar 



Monterey Bay Highway 1 bridge Elkhorn Slough 

Monterey Bay tides Elkhorn Slough tides 

soft mud is scoured away 

salt marsh drowns 



1914 1931 1956 1981 2005 

   Root causes of change:    
   Parsons Slough - diking, draining and breaching  

After subsidence the land has dropped 3 to 5 feet 
   It covers just 15% of the land of Elkhorn Slough 
  When opened daily tidal exchange increased by 50% 



Monterey Bay sinuous channel Elkhorn Slough 

Monterey Bay tides Elkhorn Slough tides 

soft mud accumulates sand bar 

salt 
marsh 
thrives 

Root causes of change: Subsidence of drained lands 

Tidal Barrier 



Monterey Bay sinuous channel Elkhorn Slough 

Monterey Bay tides Elkhorn Slough tides 

soft mud accumulates sand bar 

Land 
subsides 

Tidal Barrier 

sand bar 



Monterey Bay Elkhorn Slough 

Elkhorn Slough 

soft mud begins to scour 

Tidal Barrier 

Land 
subsides 
further 

straight channel 

Monterey Bay tides 



Monterey Bay Elkhorn Slough 

Monterey Bay tides Parsons Slough tides 

soft mud is scoured away 



Image: Google Earth 

Restores a sinuous 
shoaling inlet 

Effectiveness: High 
Cost: $100 million 
Impacts: Many 
Risk: High 
Reversible: No 



Dissipates the energy  
of the tides 

Image: Google Earth 

Effectiveness: Medium 
Cost: $30 million 
Impacts: Some-Many 
Risk: High? 
Reversible: Maybe 



Moss Landing 
Harbor 

Elkhorn Slough 

Monterey Bay tides Elkhorn Slough tides 

Sill 

salt marsh survives 

soft mud deposits 



Moderate reduction of the tides in Parsons Slough 
Slow currents throughout Elkhorn Slough 

Parsons 
Slough 

Elkhorn 
Slough 

sill location 

Approach  
•! An adjustable structure  
•! With detailed monitoring  
•! That triggers management actions 
•! To manage risk to water quality, fish and wildlife movement 

Effectiveness: Low-Medium 
Cost: $2 million 
Impacts: Few (relatively) 
Risk: Low (relatively) 
Reversible: Yes - Maybe 



Monterey Bay Elkhorn Slough 

Monterey Bay tides Parsons Slough 

tidal scour slows (stops?) 



Monterey Bay Elkhorn Slough 

Monterey Bay tides Parsons Slough 

tidal scour resumes 


