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California remains America’s agricultural leader – with 
nearly 78,000 farms and $42.6 billion in revenue,1 
about 12% of the U.S. total, it is clear that the Golden 
State will continue to be a bellwether for global agricul-
tural success and sustainability.2 The state is responsible 
for roughly “16% of national cash receipts for crops 
and 7% of the U.S. revenue for livestock and livestock 
products.”3 Also, “California’s agricultural abundance 
includes more than 400 commodities,” and 
produces “nearly half of the fruits, nuts, 
and vegetables grown in the United 
States.”4 Export revenue reached $18 
billion as recently as 2012, up from $6.5 
billion the previous decade.5 According 
to estimates, “$1 billion in agricultural 
exports supports roughly 8,400 jobs.”6

Most people understand that water is necessary to grow 
our food, but what they may not know is how integral 
water truly is. Both surface and groundwater are 
essential for agricultural production and, in times of 
drought, a greater reliance on groundwater is needed to 

produce the diversity of crops and products 
that consumers enjoy both locally and 

in a global market.  The lettuce we buy 
each week at the grocery store is actu-
ally composed of over 90% water, and 
the same goes for tomatoes, strawber-

ries, cucumbers, and many of our favor-
ite fruits and vegetables.9 The bottom line 

is that water isn’t just used to make our food. 
Water is our food. And farmers in California continue to 
blaze a trail of innovation by using water as a tool for 
efficiency, conservation, and environmental stewardship 
as agriculture faces a myriad of water-related impedi-
ments in the 21st century.
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Don Cameron, a member of California’s State Board 
of Food and Agriculture and General Manager of 
Terranova Ranch, is on the cutting edge of irriga-
tion.  His wine grape vineyards stretch for 1,300 acres, so 
maximizing water is a top priority.  Don has used drip ir-
rigation on these vineyards since 1982, a time when drip 
was still uncommon.  Making the switch to micro-irriga-
tion has saved Terranova Ranch between 15% and 20% 
on water costs.  When Don took over as General Man-
ager, he recalls, “I was told we couldn’t grow tomatoes.  I 
was told the ground was too light.”  Processing tomatoes 
now occupy 2,300 acres at Terranova, due in large part 
to Don’s implementation of drip systems.  He contends, 
“We eliminate evaporation from the soil surface and 
provide uniform distribution of water and reduce fertil-
izer usage along with producing a 28% higher yield.  We 
no longer have excess 
water accumulation at 
the end of fields as we 
did when we furrow 
irrigated.”10

But drip isn’t the only 
practice that makes 
Don a pioneer in water 
use efficiency.  During 
flood periods, which 
typically occur once 
every three or four 
years, Don captures 
flood flows from the 
Kings River and diverts 
them to his vine-
yards to recharge the 
groundwater supply. Don is currently working to expand 
this practice with a Flood Corridor Grant from the Cali-
fornia Department of Water Resources.  Terranova Ranch 
is also receiving bids for a 1-megawatt solar facility that 

will be built this summer to decrease 
dependence on conventional 

power for the farm’s water 
pumps.  Don’s case is 

an example of how 
micro-irrigation 

coupled with 
strategic flood-
ing and renew-
able energy 
investments 
can enhance 
water efficiency 
and responsible 
groundwater 
maintenance.11

Farms across the state continue to adapt as California 
endures its third dry year in the past five.  California 
farmers have historically increased crop yields while 
reducing water use, as evidenced by the fact that 
“inflation-adjusted gross revenue for California agri-
culture increased about 88 percent between 1967 and 
2010, from $19.9 billion to $37.5 billion. During that 
period, the total applied water use to crops in California 
was reduced by 20 percent, from 31.2 million acre-feet 
(MAF) to 24.9 MAF. As a result, the ‘economic efficiency’ 
of agricultural water use in California has more than 
doubled in the same period, from $638 per acre-foot 
in 1967 to $1,506 per acre-foot in 2010.”12

In an average year, “agriculture will irrigate about 
9.6 million acres with 34 MAF of water, or about one-
third of the available surface water supplies.”13 Most 
of California’s agricultural regions have experienced a 
sharp decline in rainfall levels in recent years, and cli-
mate change is diminishing the Sierra Nevada snowpack 
at an alarming rate.14 These conditions suggest that the 
ability of farmers to increase water use efficiency will 
have far-reaching implications for the future of agricul-
ture. 

Like Don Cameron, California growers and water suppli-
ers have implemented “state-of-the-art design, delivery, 
and management practices to increase production ef-
ficiency and conserve water. As a result, they continue to 
make great strides in increasing the economic value and 
efficiency of their water use.”15 But individual growers 
like Don Cameron are not the only innovators. 

One example of cooperative innovation is the An-
derson-Cottonwood Irrigation District (ACID), whose 
members have implemented a program to replace wa-
ter distribution ditches with new pipe systems.16 ACID, 
located in Northern California, was created a century 
ago to provide irrigation assistance to farmers through 
its 100-mile water delivery system covering more than 
30,000 acres.17 To date, over 22,000 feet of pipe have 
reached nearly 500 acres.18 According to ACID Director 
Stan Wangberg, “Individual growers who have partici-
pated in this program have reported that their irrigation 
cycles are much more efficient, with reduced irrigation 
times and overall water use. They have also reported 
that the improved systems have significantly reduced 
irrigation water losses.”19

Innovation in water management has been coupled 
with a rise in micro-irrigation, which boasts an efficiency 
rate of between 80% and 90%.20 Drip irrigation has 
grown rapidly over the past 40 years and now threat-
ens to replace gravity irrigation as the dominant 
method of irrigation in California.21 Between 1970 
and 2010, low-volume techniques were used to irrigate 
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nearly 3 million acres, whereas the use 
of gravity irrigation fell substan-
tially.22 In 1991 gravity irrigation 
was used by 67% of farmers.  
By 2011 that number fell to 
43%.23 

Water management and in-
novation must also continue to 
be a collective effort.  The Agri-
cultural Water Management Council 

(AWMC) 
has so far united 78 
“agricultural water sup-
pliers and four environ-
mental organizations to 
improve water use ef-
ficiency through the im-
plementation of water 
management practices.” 
24, 25 These water sup-
pliers “represent more 
than 4.6 million acres of 
retail irrigated acreage 
and a total of 5.86 mil-

lion acres of agricultural land.”26 Nearly all of them have 
submitted and developed water management plans 
since the Council’s formation in the early 1990s.27

But water efficiency is not the only concern for agricul-
tural producers.  Almond growers, who produce Califor-
nia’s third biggest cash crop across more than 800,000 
acres, have developed new strategies for implementing 

water saving practices that also provide environmental 
benefits.28 Almond growers have undertaken measures 
that are responsible environmentally and economically, 

and are changing the norms for water, 
soil, and pest management for the 

future.  For instance, in the last 
twenty years almond growers 
have reduced their water use 
per pound of almond produc-
tion by 33%.29 The improved 
water use efficiency is due large-

ly to a gradual switch to micro-
irrigation systems that improve both 

irrigation and nutrient management.30

Practices including integrated fertilization, demand-
based irrigation, and using optimized irrigation infra-
structure are just some of the ways that a majority of 
almond growers are already protecting the environment 
as well as their orchards.31 New infrastructure allows 
growers to prevent over-irrigation and reduce leaching 
while transporting nitrogen from fertilizers into the root 
zone of the soil, resulting in reduced nitrate contamina-
tion.32 However, new practices such as monitoring real-
time crop evapotranspiration and regulated (managed) 
deficit irrigation are still on the rise and represent a 
promising future for the almond industry.33 These prac-
tices will also have implications for California agriculture 
in general.  Environmental stewardship and economic 
innovation are not mutually exclusive, and agricul-
ture continues to be dedicated to investing in both for 
the future of California’s well-being.
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