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THE DELTA

Hub of California’s 

water supply system



Importance of the Bay-Delta

 Supplies Bay Area, Central Valley & So. California

Bay Area – 33%

Central Valley – 23 to 90%

Southern Cal – 30%

Some regions up to 
100% dependent on 

the Delta



Importance of the Bay-Delta

 Irrigates 45% of the fruits & vegetables produced in US



 Navigation  - 2 Ports

 Water supply 25 million residents

 Valuable part of Pacific Flyway – ½ waterfowl

 Supports 80% state’s salmon fisheries

 Recreational boating and wind surfing

 Duck hunting and bass fishing/tournaments

West Coast’s largest estuary 

provides nationwide economic 

& environmental benefits

Bay-Delta

Estuary

Pacific

Flyway

Columbia

River

Colorado

River



 Over 450 plants & animals

 Over 50 different fish

 Over 225 bird species

Valuable Ecosystem









Historic Delta 

14



Fish evolved

to vastly different landscape 



Historic Tidal 

Wetlands



Very few 

Tidal 

Wetlands 

remain
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•Temperature

•Depth

•Turbidity

•Salinity

•Residence Time

•Velocity Gradients

Diversity 

of Habitat
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•Corn

•Pasture

•Alfalfa
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Delta Inflow

Sacramento River
~80% Inflow; good quality

East Side Rivers
~5% Inflow; good quality

San Joaquin River
~15% Inflow; poor quality

Ocean/Tidal
High salinity



Changing Salinity Regime

OCEAN SALT

BRACKISH

FRESH

35 ppt

0 ppt

Salinity

5,400 tons/day



Sacramento

Delta Water Use

Stockton
Ocean 

76%

Bay Area
Central Valley & 

Southern Cal

18%

In-Delta

6%



How Water Gets 

to the California Economy

Sacramento River1

San 

Joaquin 

River

2

Sac River /

West Delta

3

SWP Pumps

CVP Pumps
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Key Delta Risks

Seismic Risk
Bay Area Faults
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Subsidence

Sea Level Rise



Conversion to 

Homes









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



Sacramento

Stockton
Bay

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

DRMS – 50% chance 20+ islands fail due to quake by 2030

162 Delta levee breaches have occurred in past 
century

High Risk Zone

WPQ &  R                                                                                                                     Apr 25, 2006

Flooded 

since 1960



49





Bay-Delta Region Major Faults 

27%21%

10%

11%
3%

4%

%
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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
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8 Days in the Delta after an Earthquake



Sacramento

Stockton

Seismic Vulnerability

$2.3 billion in levee repairs (optimistic assumptions)

30% chance, $30 B economic loss by 2030
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Emergency Pathway

55 Estimated export resumption within 6-months



Sacramento

Stockton

SWP Pumps

CVP Pumps 56

FWS restricts southerly flows

Delta smelt



Regulatory Water Costs
2008-2009 FWS & NMFS Impacts 

 2008 = ~670,000 acre-ft ( ~$167 M)

 2009 = ~360,000 acre-ft 

 2010 = ~400,000 AF ( as of 3/14/10)

 Smelt water costs = 20-33% annually 

 New salmon opinion = additional 10% cut

 MWD 2010 losses = San Diego annual use
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Statewide Impacts

No Reductions
Agriculture Senior Rights

Reductions (300,000-600,000 AF/yr)
Metropolitan Water Dist.

Up to 80% reductions
CVP Westside

Up to 40% reductions
Bay Area
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Reductions
Friant Water Users



Impacts on Fish

Habitat Loss

Toxics

The “Projects”
Exotic Species

59



Pumping Result: Fish Conflicts

Year
Chinook 

Salmon

Delta 

Smelt

Longfin 

Smelt
Splittail

Striped 

Bass

Threadfin 

Shad

Grand 

Total

2003 33,989 37,910 5,268 19,732 918,816 6,702,728 7,718,443

# of Fish Salvaged At Pumps



Sacramento

Stockton

Near-Term Actions
2-Gate Project / Middle River Corridor 

SWP Pumps

CVP Pumps
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intertidal
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12’ +

supratidal

0’ to -6’
(Subsidence reversal)

-6’ to -30’



Sacramento

SWP Pumps

CVP Pumps

Suisun Marsh

Yolo Bypass
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Cache Slough

Dutch Slough

Ecosystem Restoration Target Areas

Consumnes
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Naturally restored tidal wetlands on Little Holland
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 completed by 1930

 80% of flood flows

 almost 60,000 acres

 42 fish species

 splittail & salmon habitat

 food for the estuary 

 B.O. requires:

 17-20,000 acres

 weir modifications

Yolo 

Bypass
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PPIC 

Sustainable 

Delta



Water Supply - Ecosystem 

Separation

• Maintain natural fish migration

• Keep carbon & nutrients in the estuary 
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Dual-Conveyance − East Alignment

Sacramento

Stockton

Sac River

SWP Pumps

CVP Pumps
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Dual-Conveyance − West Alignment

Sacramento

Stockton

Sac River

SWP Pumps

CVP Pumps
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Dual-Conveyance − Central Tunnel Alignment

Sacramento

Stockton

Sac River

SWP Pumps

CVP Pumps
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Thru-Delta Conveyance

Sacramento

Stockton

Sac River

SWP Pumps

CVP Pumps



In-River Screen Option
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Plan Elements under Development



County Voting Patterns 

Proposition 9 in June 1982

> 60 % “yes”

50 – 60 % “no”

70 – 90 % “no”

> 90 % “no”

50 – 60 % “yes”

Peripheral Canal votes 
would likely be different today



Managing the System 

Over the Next Decade
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The Delta’s Current Course 

is Non-sustainable

Stockton

Suisun Bay

State & Federal 

Pumping Plants

•Subsidence

•Salinity Intrusion

•Sea level rise

•Earthquakes

•Fish Conflicts

•Carbon

•Urbanization

•Non-native Species

•Loss of Habitat
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Metropolitan Water District of Southern California

Curt Schmutte

(916) 650-2626

CSchmutte@mwdh2o.com


