California
Ocean Protection Council

Scripps Institute

UCSD

November 30, 2009



Desalination 1in California

* desal works
* almost half century in CA (1960s)
* RO the prevailing technology
* technology improving
(membranes and pressure)
* 26 desalting plants (20 brackish, 6 ocean)



Advanced Water Treatment

Palyamide Thia Film
Dsmonies Proprietary

Anti-Telescoping
Device

- f— Foud Channel Spacer
-
af— Membrang

Permgate Collection Material

Membrane

Fied Channel Spacer

X
Owter Wrap -"J )




Task Force Findings:

“Potentially, desalination can provide
significant value and numerous benefits.

* Providing additional water supply to meet existing and
projected demands

* Replacing water lost from other sources and relieving
drought conditions

* Enhancing water reliability and supplying high quality
potable water

* Reducing groundwater overdraft and restoring use of
polluted groundwater

* Replacing water that can be used for river and stream
ecosystem restoration”



Desalination Task Force, Rec# 2

“Include desalination, where economically
and environmentally appropriate, as an
element of a balanced water supply
portfolio, which also includes conservation
and water recycling to the maximum extent
practicable”.



Water Supply

Every major water supply system in
California (and many other places)

1s over-allocated.

e
—.w



State Water Supply Systems

Lester Snow, California
Department of Water Resources



California’s Water Portftolio

Sources:
surface water
groundwater
recycling
seawater desalination

Systems:
surface and groundwater management
interbasin transfers (CRA, SWP, CVP, LA, SF...)
efficiency improvements / conservation
rainwater harvesting
treatment (all sources)



New Water Sources to 2030: pwr B-160 09

Resource Management Strategies

D High Estimate
- Low Estimate

Ocean & Brackish Desalination 03-04
Conveyance - CALFED 03-04
Meadow Restoration (Forest Management) 0.1-05
Precipitation Enhancement _—1 03-06
Agncultural Water Use Efficiency (Net) F—l 01-06
Surface Storage - CALFED F | 0.1-1.0

Recycled Municipal Water ——1 09-14
Conjunctive Management & GW Storage _ 05-20
Urban Water Use Efficiency (Applied) — 12-31
0.0 0.5 1.0 1.5 2.0 25 3.0 35

Million Acre-feet per Year



Primary Water Sources 1n South Coast
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Southern Califormia Leadership Council

“Reduced reliance on imported water 1s
key to Southern California’s future.”

Sustainable Water Supplies, 2008 Position Summary



Portfolio Attributes

Technologies, and prospects for
improvements

Energy intensity of systems
Treatment requirements and options
Source and system reliability
Vulnerability and resilience

Economics



Waste = Opportunity




Irrigation Efficiency







Stormwater Flows




Infiltration Islands
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FINDINGS FOR SOUTHERN CALIFORNIA AND SAN FRANCISCO BAY REGION WATER SAVINGS—2030
(Acre-feet per year, af/fyr)

FINDINGS FOR SOUTHERN CALIFORNIA AND SAN FRANCISCO BAY REGION ENERGY SAVINGS—2030
(Megawatt-hours per year, MWh/yr)

FINDINGS FOR SOUTHERN CALIFORNIA AND SAN FRANCISCO BAY REGION CO, SAVINGS—2030
(Metric tons per year)




Recycled Water




Energy Intensity of Water

California:
19% electricity

33% natural gas (non-power plant)



in Southern California
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onclusion




Stein’s Law

“Things that can't go on forever, don't.”

Herb Stein



Economics Matters
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