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STATE WATER RESOURCES CONTROL BOARD:

• “In terms of water supply, we need to store as much water 
in the ground as possible when we have it.” 

Max Gomberg, Climate and Conservation Manager, in interview with News Deeply, “How Climate 
Change Will Affect the Future of California Water” December 21, 2016

2

Saticoy
Spreading
Grounds,

2014

Presenter
Presentation Notes
https://www.newsdeeply.com/water/articles/2016/12/21/how-climate-change-will-affect-the-future-of-california-water



ENVIRONMENTAL DEFENSE FUND:
“When we talk about the need for water storage in 
California, we must take full inventory of the tremendous 
opportunity of our underground natural storage 
infrastructure. If we focus on this now, we’ll be able to 
take advantage of the next wet winter.”
Maurice Hall, EDF blog “The Hidden Opportunity for Water Storage in California,” June 1, 2017
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UNION OF CONCERNED SCIENTISTS:

“Groundwater is really our buffer to climate 
change impacts in California.”
Juliet Christian-Smith, Senior Climate Scientist, in interview with News Deeply, “How Climate 

Change Will Affect the Future of California Water” December 21, 2016
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OUTLINE

1. Location and setting
2. United’s recharge 

operations and their 
impacts

3. Potential challenges in 
the future

4. Alternatives

5. Could artificial recharge 
benefit you?
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OXNARD COASTAL PLAIN SUMMARY
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Basic information:
• Population:  400,000 people

• Military facilities: 3

• Farmland:  35,000 acres
• ~500,000 tons/yr produce
• ~$800 million economic impact

• Current water needs:  139,000 AF/yr



          
         

SANTA CLARA RIVER—KEY FEATURES
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Watershed area = 1,634 mi2

Avg. annual volume of rainfall 
= 1,600,000 AF/yr
Avg. flow at Freeman Diversion 
(1980-2014) = 243,000 AF/yr
Avg. diversions at Freeman 
Diversion = 70,000 AF/yr



NOT THE SANTA CLARA RIVER, UNFORTUNATELY
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THIS IS THE SANTA CLARA RIVER…
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ANNUAL DISCHARGE, ACRE-FEET PER YEAR
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Saticoy Diversion, circa 1930s



Freeman Diversion 1992-present
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Saticoy Spreading Grounds, 2005

15

Freeman Diversion

Infiltration basins



          
         

Oxnard

Ventura

Camarillo

OXNARD PLAIN BASIN

PLEASANT 
VALLEY
BASIN

FOREBAY
SUB-BASIN

Freeman Diversion

United WCD
Spreading 
Grounds

Port
Hueneme

NBVC
Pt. Mugu

OXNARD COASTAL PLAIN

Pacific Ocean



CONCEPTUAL MODEL

17



PUMPING, RECHARGE, AND GW LEVELS



BENEFITS OF USING THIS LOCAL 
RESOURCE

1. Very small energy (and GHG) footprint

2. Minimal ecological impacts in other river basins

3. Provides low-cost water for local agriculture and 
cities:

a. Solid economic base for Ventura County
b. Residents want to maintain agricultural landscape
c. Short farm-to-table distances
d. Less agricultural expansion elsewhere

(e.g. slash and burn in the Amazon) 19



ESTIMATED GHG EMISSIONS TO PROVIDE 
70,000 AF/YR OF WATER TO THE OXNARD 

COASTAL PLAIN:
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(2.6 billion pounds
MORE than diverting

since 1992)

(4.6 billion pounds
MORE than diverting

since 1992)

Presenter
Presentation Notes
GHG emissions from replacing 70,000 AF/yr Freeman Diversion water with SWP imports or new local desalination project calculated using NRDC and Pacific Institute (2004) estimates of energy requirements of 3,000 kWH/AF and 5,400 kWH/AF, respectively, and 0.00025 ton CO2 produced per kWH (California Air Resources Board, 2016).



SOMETIMES, LESS IS MORE…
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CONCERNS FOR THE FUTURE:  1) CLIMATE CHANGE
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Purchased gravel 
pit for future use as 

infiltration basin



CONCERNS FOR THE FUTURE:  2) SGMA
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Groundwater basins currently overdrafted, need to 
“make up” the gap:

1. Reduce demand (conservation)

2. Increase yield (“smarter” use of existing supplies)

3. Consider new/expanded water-supply projects:
a. Recycled water

b. Imported water

c. Desalination of seawater or brackish water



CONCERNS FOR 
THE FUTURE:  3) 
ENDANGERED 
SPECIES ACT 
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IMPACT OF REDUCING DIVERSIONS BY 15,000 AF/YR
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Fallowing 
6,000 

acres of 
farmland

=46 avg-sized
farms

= 90,000 tons/yr
of produce
(enough for
260,000 people)

=$90 million/yr
direct income    

Presenter
Presentation Notes
Calculation method:  15,000 AF/yr divided by 2.5 ft/yr typical irrigation rate = 6,000 acres.  Average fruit/vegetable production rate of 15 tons per acre estimated from Ventura County Ag Commissioner’s 2014 Annual report.  Average crop value estimated from same report to be $1,000 per ton.  Per capita consumption of 650 lbs/yr based on USDA data for 2014, from “Food Availability Data System.”  Average farm size of 131 acres from VC Farm Bureau “Frequently Asked Questions About Ventura County Agriculture,” updated March 2016.



WHERE COULD THAT LOST PRODUCTION BE 
REPLACED?  MAYBE THE COACHELLA VALLEY…
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OR THE COLORADO RIVER BASINS?
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HOW ABOUT MEXICO?

28



COULD ARTIFICIAL RECHARGE WORK FOR 
YOU?
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Some Notable Benefits…

• Relatively low-cost source of 
water (helps local ag and 
economically disadvantaged)

• Low-cost/low-impact storage

• Resilient to natural disasters

• Improves groundwater quality

• Low GHG emissions

• No impacts to Delta or 
Colorado River watersheds

And Some Challenges…

• Climate change impacts will 
add difficulty/cost

• Current diversion volumes 
are insufficient to achieve 
sustainability (SGMA)

• Finding the right balance 
with T&E species






CONTACT INFORMATION:
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John Lindquist, PG, CHG
Senior Hydrogeologist

UNITED WATER CONSERVATION DISTRICT
106 N 8th Street - Santa Paula, CA 93060               

Direct: (805) 317-8970                            Cell: (530) 953-5805
JohnL@unitedwater.org www.unitedwater.org

mailto:JohnL@unitedwater.org
http://www.unitedwater.org/
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