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Geographic and Temporal Disparity

Rain and snow fall in the north, but the 
major population centers are in the south 

Mismatched seasonal variability 
between supply and demand



Unique California Hydrology Presents Challenges

Extreme annual variability No other state in the nation faces such 
extreme variability in precipitation

Dettinger et al, 2011



Pumps and Canals Remedy 
Geographic Disparity



Reservoirs Remedy 
Temporal Imbalance



State Water Project 
• Largest state-built multipurpose water project in U.S.
• 29 water supply contractors
• 70% urban / 30% agricultural
• 750,000 acres of crops 
• 27 million people (2/3 of State’s population)
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		Region		1990		2000		2010		2020

		Sacramento Valley		2.2		2.9		3.5		4.1

		Other (Upstream of Delta)		0.7		0.8		0.9		1.0

		Total (Upstream of Delta)		2.9		3.7		4.4		5.1

		Bay Area		5.5		6.2		6.6		6.9

		San Joaquin Valley		1.4		2.0		2.6		3.2

		Tulare Basin		1.5		2.2		2.8		3.5

		Central Coast		1.3		1.5		1.8		2.0

		South Coast		16.3		19.3		22.1		25.3

		Other (South)		1.1		1.6		2.2		2.9

		Total (South)		27.1		32.8		38.1		43.8

		Surface Water		60%

		Groundwater		40%
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Chart2

		MWDSC            (1.91 MAF)

		KCWA                (1.00 MAF)

		5 Contractors      > 100 TAF             (0.46 MAF)

		Remaining Contractors       (0.5 MAF)
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		MWDSC            (1.91 MAF)		1.91 MAF

		KCWA                (1.00 MAF)		1.00 MAF

		5 Contractors      > 100 TAF             (0.46 MAF)		0.57 MAF

		Remaining Contractors       (0.5 MAF)		0.70 MAF
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SWP Facilities
• 33 storage facilities
• 20 pumping and generating plants
• 700 miles of canals and pipelines
• Single largest power consumer in California
• Fourth largest power generator in California



Major SWP Facilities





SWP Field Divisions

5 Field Divisions
1. Oroville FD
2. Delta FD
3. San Luis FD
4. San Joaquin FD
5. Southern FD
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• Winter/Spring:  SWP reservoirs 
capture excess storm flows
• Excess flows from the upper 

Feather River basin are 
diverted to storage in Lake 
Oroville for later release

• Banks PP diverts excess 
flows from the Delta and 
stores them in San Luis 
Reservoir for later release to 
meet high demand period 
deliveries



• Summer/Fall:  Release of 
previously stored water for 
delivery
• Previously stored water in 

Oroville is released and 
conveyed through the Delta 
for re-diversion at Banks 
Pumping Plant for delivery

• Previously stored water in San 
Luis Reservoir is released for 
delivery



• Inland estuary located at confluence of Sacramento and 
San Joaquin rivers before outlet to San Francisco Bay 
and Pacific Ocean

• Network of islands, channels and wetlands
• Location were the riverine and tidal environments 

intersect
• Largest estuary on west coast of both North and South 

America

The Delta
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The Hub of California’s Water Management System
• Rain and snowmelt from the Central Valley and the 

Sierra Nevada mountains runoff into the Delta
• Major SWP distribution infrastructure is located in the 

Delta
• SWP and the federal CVP divert water from the 

southern portion of the Delta to export water for use in 
SWP service areas

The Delta
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• The Delta is a complex network of over 
700 miles of tidally influenced channels

• Strong forcing mechanisms drive 
circulation, transport, and mixing of 
water in the Delta:

• Freshwater river flows from 
drainages to the Delta

• Tides bringing in saltwater 
propagate from the Pacific 
Ocean through San Francisco 
Bay into the Delta

• Collective effects of in-Delta 
agricultural diversions

• SWP/CVP water supply facilities 
operate in the Delta



Salt Water/Fresh Water 
Tidal Interaction

Flood Tide Ebb Tide

Neap TideSpring Tide

• Bi-daily Flood/Ebb Tide Cycle
• 6 hours of flood flow followed 

by 6 hours of ebbing

• Bi-monthly Spring/Neap Tide Cycle
• 7 days of average filling 

followed by 7 days of average 
draining
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• State Water Board Delta flow and salinity objectives
• Municipal and Industrial Beneficial Uses
• Agricultural Beneficial Uses
• Fish and Wildlife Beneficial Uses

• Endangered Species Act
• NMFS
• USFWS

• California Endangered Species Act 
• California Department of Fish and Wildlife





•
•

•

•



QUESTIONS?
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