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SustainabilitySustainability
The urban water cycle: the new 
norm in the west The west hasnorm in the west.  The west has 
experienced draught and 
population booms over the past 
few years.  Orange County in its 

b i blquest to become sustainable 
embarked on the idea of artificial 
recharge.  The use of highly treated 
wastewater for injection along the wastewater for injection along the
shoreline to hold back the ocean 
and percolation upgradient to help 
provide drinking water to over 2 
million people is now the normmillion people is now the norm.  
This has led Orange County’s water 
resources to become virtually 
sustainable.
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Orange County, CaliforniaOrange County, California

• History of Orange CountyHistory of Orange County

• Geology

• HydrogeologyHydrogeology

• Hydrology

• Injection/Percolation• Injection/Percolation

• Conclusions



Orange County Water DistrictOrange County Water District

• 1933

• Management of basinManagement of basin

• 2+ million people• 2+ million people

• Surface water and• Surface water and 
groundwater recharge



Over 100 Years Ago Over 100 Years Ago –– Flowing Artesian WellsFlowing Artesian Wells
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Santa Ana RiverSanta Ana River



Prodo Dam



Water TreatmentWater Treatment





Reverse Osmosis



Drinkable at end of plant

UV and Oxidation



Injection and PercolationInjection and Percolation









Rubber DamsRubber Dams





















Sea Water BarrierSea Water Barrier
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~30,000 MGD into Barriers~30,000 MGD into Barriers

West EastSea Water Intrusion Barrier Wells
Injection Wells Build up pressure to overcome intrusion

Injected water also replenishes aquifersfic
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Modified from DWR 1961, Cross Section E-E’







Alamitos Barrier

Talbert Barrier



Barrier Wells + Recharge Basinsg



QuestionsQuestions















Water UseWater Use

• IrrigationIrrigation
– Percent of open space

– Over irrigation
• 200‐300% 

• Wastewater
– 490 gpd per household

• Serra Retreat
– Large irrigated areas




