
California’s Bay-Delta

• Highly Altered

• Non-sustainable

• Rigid
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Past – Present - Future
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Fish evolved
to vastly different landscape 
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•Temperature
•Depth
•Turbidity
•Salinity
•Residence Time
•Velocity Gradients

Diversity 
of Habitat
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Critical Levee Characteristics
Loose Dredged Fill & Must Function 24/7/365

- 20 ft.

- 10 ft.

Sea-level
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Sacramento

StocktonBay
Area

Sherman Island

Holland 
Tract

Webb  Tract

Jones 
Tract

McDonald 
Tract

New 
Hope

Tyler 

Venice

Brannan Island

Island Flooding
PPIC - 90% probability half islands flood next 50 years

162 Delta levee breaches have occurred in past 
century

High Risk Zone

WPQ &  R                                                                                                                     Apr 25, 2006

Flooded 
since 1960



Modern 
Delta very 

different for 
fish

Potato Slough looking east
A

B

Delta historically 
both bigger & 

smaller



Delta was 
narrower 

and longer

A
Potato Slough looking east

B



Key Delta Levee Risks

Seismic Risk
Bay Area Faults

Subsidence

Sea Level Rise
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Areas most at risk
48” of Sea Level Rise
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Land Subsidence
Due to Farming of Peat Soils

- 20 ft.

- 5 ft.

- 30 ft.

Subsidence

- 30 feet

 ~ 1.5 ft. per decade
 30 ft. in some areas

Sea Level



Levee Fill

Peat

Sand

Sea Level
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Sacramento

Under Artesian Conditions

36



Bay-Delta Region Major Faults 37



Past Seismic Events in the Bay-Delta Region

Great  Quake of 1906 would cause 22 islands to flood

Reclaimed Delta in a relatively low seismic period

USGS working group research - 2003



8 Days in the Delta after an Earthquake
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Changing Salinity Regime

OCEAN SALT

BRACKISH

FRESH

35 ppt

0 ppt

Salinity

5,400 tons/day
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Jan 28, 2014

10-20% 
seawater



intertidal

12’ +
supratidal

0’ to -6’
(Subsidence reversal)

-6’ to -30’
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Naturally restored tidal wetlands - Little Holland

1992
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100 mm

100 mm

100 mm

Jan 31 – Week 0 – planted in rice field 

March 12 – Week 6 – released from rice field
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Daphnia



Slow it down!

Spread it out!

Grow them up!



Summary

Curt Schmutte



Peat

Sand

New Levee Fill

Original Levee

Sea Level

Peat Farming Perpetuates
• Organic loading – THM’s 
• CO2 Emissions 
• Subsidence

1) 34 economically unsustainable
2) Seismic risks – comparatively greater
3) Sea level rise - salinity intrusion
4) Subsidence impacts
5) Ecosystem – e.g. Liberty Is

• Reduces restoration 
• Salinity mixing

Continued
reliance

upon levees
doesn’t work! 

• Larger “gulp” 
• Increases forces & costs
• Increases artesian conditions
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Emergency Pathway

Estimated export resumption within 6-months50



Plan Form dictate uses

Proactive 
or 

Reactive



PPIC 

Sustainable 
Delta
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