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Where salt marshes come fromWhere salt marshes come from

Salt marshSalt marsh:  a :  a communitycommunity of of organismsorganisms
dominated by dominated by plantsplants that are that are toleranttolerant of of wetwet, , 
salinesaline soilssoils, generally found in , generally found in lowlow--lyinglying coastal coastal 
habitatshabitats which are periodically wet and saline to which are periodically wet and saline to 
hypersalinehypersaline..

Salt marsh Salt marsh -- a muddy seashore with plants on it.a muddy seashore with plants on it.



China Camp State Park, Marin County, CaliforniaChina Camp State Park, Marin County, California



China Camp State Park, Marin County, CaliforniaChina Camp State Park, Marin County, California





Mangroves (Florida)Mangroves (Florida)



Pickleweed (Salicornia sp.)Pickleweed (Salicornia sp.)



Pacific cordgrass (Spartina foliosa)Pacific cordgrass (Spartina foliosa)
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Remnant tidal marsh channels in SF Bay salt pondRemnant tidal marsh channels in SF Bay salt pond



How the Corps accidentally How the Corps accidentally 
saved the coastsaved the coast

A brief history ofA brief history of
San Francisco Bay marshesSan Francisco Bay marshes



San Francisco BaySan Francisco Bay



Crystallizer ponds, South SF BayCrystallizer ponds, South SF Bay



San Francisco BaySan Francisco Bay



Diked baylands near Sonoma BaylandsDiked baylands near Sonoma Baylands



California clapper rail (endangered)California clapper rail (endangered)



Salt marsh harvest mouse (endangered)Salt marsh harvest mouse (endangered)





Save San Francisco Bay Association (1961)Save San Francisco Bay Association (1961)



How the Corps turnedHow the Corps turned
a political quagmire intoa political quagmire into

a marsha marsh

Politics, design, construction and monitoringPolitics, design, construction and monitoring

of the Sonoma of the Sonoma BaylandsBaylands projectproject



Sonoma Baylands





Sonoma Baylands ChronologySonoma Baylands Chronology

19801980’’s s –– Increasing concerns about environmental and physical effects ofIncreasing concerns about environmental and physical effects of open open 
water disposal of dredged material in SF Baywater disposal of dredged material in SF Bay





Alcatraz Disposal Site Blockade (1989)Alcatraz Disposal Site Blockade (1989)



Sonoma Baylands ChronologySonoma Baylands Chronology

19801980’’s s –– Increasing concerns about environmental and physical Increasing concerns about environmental and physical 
effects of open water disposal of dredged material in SF Bayeffects of open water disposal of dredged material in SF Bay

circa 1990 circa 1990 –– ““MudlockMudlock””

1991 1991 –– Sonoma Land Trust & California State Coastal Sonoma Land Trust & California State Coastal 
Conservancy complete SB Conservancy complete SB ““Enhancement PlanEnhancement Plan””

District initiates Sec 1135 pilot project under new Coastal District initiates Sec 1135 pilot project under new Coastal 
America programAmerica program

1992 1992 –– Congress directs Corps to construct SB (twice!)Congress directs Corps to construct SB (twice!)

1993 1993 –– District prepares Plan of Action for SBDistrict prepares Plan of Action for SB

1994 1994 –– District completes Oakland Harbor GDM/EIS and SB District completes Oakland Harbor GDM/EIS and SB 
Demonstration Project Report/EA, initiates and completes SB Demonstration Project Report/EA, initiates and completes SB 
site construction, and fills pilot unit with dredged material frsite construction, and fills pilot unit with dredged material from om 
Petaluma RiverPetaluma River





Sonoma BaylandsSonoma Baylands



Sonoma BaylandsSonoma Baylands



Sonoma BaylandsSonoma Baylands
19961996
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Main Unit Outer ChannelMain Unit Outer Channel

Sonoma BaylandsSonoma Baylands
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Sonoma Baylands (2003)Sonoma Baylands (2003)



Sonoma Baylands Pilot Unit (2003)Sonoma Baylands Pilot Unit (2003)



Sonoma Baylands Main Unit (2003)Sonoma Baylands Main Unit (2003)



Sonoma Baylands Pilot Unit (2007)Sonoma Baylands Pilot Unit (2007)





How the Corps planned to makeHow the Corps planned to make
4 billion lbs. of salt vanish4 billion lbs. of salt vanish

The Napa Salt Marsh Restoration The Napa Salt Marsh Restoration 
planning processplanning process



Napa Salt Marsh Restoration



Napa Salt PondsNapa Salt Ponds



Napa MarshNapa Marsh
Problems & OpportunitiesProblems & Opportunities

Problems
Loss of Wetlands and Development in Wetlands
Potential for Future High-Salinity Release

Opportunities
Ecosystem Restoration and Incidental Economic 
Benefits
Deepening of Mare Island Ship Channel
Beneficial Use of Recycled Water
Recreation



Napa MarshNapa Marsh
ObjectivesObjectives

To create a mix of tidal habitat and managed pond habitat to serve a 
broad range of wildlife, including endangered and threatened 
species, fish and other aquatic species, and migratory shorebirds 
and waterfowl.

To restore large areas of tidal habitats in a band along the Napa 
River to maximize benefits to fish and other aquatic animals, and 
ensure connections between the patches of tidal marsh (within the 
project site and with adjacent sites) to enable the movement of small 
mammals, marsh-dependent birds, and fish and aquatic species.

To improve the ability to manage water depths and salinity levels in 
the managed ponds to maximize feeding and resting habitat for 
migratory and resident waterfowl and shorebirds.



Napa MarshNapa Marsh
Planning ConstraintsPlanning Constraints

Regulatory and Policy Constraints
Ecosystem restoration must be consistent with Corps’ policy as 
established under EC 1105-2-210, Ecosystem Restoration in the 
Civil Works Program.
Implementation of ecosystem restoration must not adversely affect 
operation of the existing Napa River navigation channel.
Implementation of ecosystem restoration must not have a significant 
adverse impact on the water quality of the Napa River or San Pablo 
Bay.

Biological Constraints
Implementation of ecosystem restoration must minimize impacts to
the existing habitat and sensitive species in the area.

Utilities
Potential erosion of electrical transmission tower footings would 
have to be addressed as part of the project design.



Napa MarshNapa Marsh
Planning ConsiderationsPlanning Considerations

Regional Habitat Goals
Physical and Hydrological Considerations
Chemical Considerations
Pond Access by Construction Equipment
Nearby Projects
Other Design Considerations



Napa MarshNapa Marsh
MeasuresMeasures

Levee reinforcement/repairs (All Ponds)Levee reinforcement/repairs (All Ponds)
Salinity reduction (Ponds 3Salinity reduction (Ponds 3--6A)6A)

Levee breachesLevee breaches
Water control structuresWater control structures
Natural flood eventsNatural flood events

Salinity reduction (Ponds 7Salinity reduction (Ponds 7--8)8)
Dilute with slough waterDilute with slough water
Recycled water pipelineRecycled water pipeline
Water control structures/fish screensWater control structures/fish screens

Addition of Lime (Pond 8)Addition of Lime (Pond 8)



Napa MarshNapa Marsh
MeasuresMeasures

Managed pondsManaged ponds
Water control structuresWater control structures

Restore tidal actionRestore tidal action
Levee breaches (excavation/explosives)Levee breaches (excavation/explosives)
Starter channelsStarter channels
BermsBerms
Ditch blocksDitch blocks
Lower leveesLower levees

Fill 100 acres for midFill 100 acres for mid--elevation marshelevation marsh
Recreation (access + fishing platforms)Recreation (access + fishing platforms)
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Napa MarshNapa Marsh
Final Array of AlternativesFinal Array of Alternatives

No ActionNo Action

Plan A: Tidal Marsh Plan A: Tidal Marsh –– Ponds 4/5Ponds 4/5
Managed Ponds Managed Ponds –– Ponds 6/6APonds 6/6A

Plan B: Plan A +Plan B: Plan A +
Managed Ponds Managed Ponds –– 7/7A/8 (Neighboring Waters)7/7A/8 (Neighboring Waters)

Plan C: Plan A +Plan C: Plan A +
Managed Ponds Managed Ponds –– 7/7A/8 (Recycled Water Pipeline)7/7A/8 (Recycled Water Pipeline)







South San Francisco Bay Shoreline Study



DiscussionDiscussion


