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Are Almonds
Water Hogs?
"Don't almonds use too much water?" (or similar
questions or comments) is perhaps the #1
question we receive from people we meet when
they find out we are almond farmers. Over the
past few years, almonds have gotten a bad rap
concerning their water use, and we suggest
media articles have not done full justice to the
truth on this topic. In this article we will show you
how almonds are a very efficient and sustainable
food source, especially when you consider water
use. In addition, we'll explain how Capay Hills
Orchard handles its water use.

California is a superior host state for agriculture due to its
unique Mediterranean climate and fertile Central Valley. However,
an odd paradox and a bit of a conundrum is that California
receives almost no rain during the primary growing season (late
spring to mid-summer). In fact we get little rain after March,
usually none after April, and it often doesn't rain again until late
November. Therefore, farmers must source water from surface
water sources (water channeled down in canals from rivers,
creeks, lakes, and reservoirs) or ground water sources (wells), and
most this water originates as rain or snow in the Sierra Nevadas.
Simply put, growing food uses a lot of water and California is a
historically dry state. Thus, the big question and debate ought not
to be "Should I eat almonds because everyone says they use too
much water?" but rather ought to be "Are we being good
stewards of the water we use and are we doing the best we can
to improve?". We believe we are being good stewards at Capay
Hills Orchard and we know we are doing the best we can to
improve at all times. Furthermore, we believe almonds are a crop
which can certainly be farmed while aiming to be good stewards
of water, and we would love to share with you some of the
information that supports that.

Fact: All crops require water, some more than others. Fact: The greatest water use in the U.S. lies not in farming
but in thermoelectric power (check this link out for information on what thermoelectric power is and how it uses
water: (https://www.usgs.gov/special-topic/water-science-school/science/thermoelectric-power-water-use?qtscience_center_objects=0#qt-science_center_objects). Therefore, if we really want to make the biggest impact on
increasing water stewardship, the answer does not lie in targeting the almond industry. In addition, there is much to
be done on a personal, home level if we are concerned with wasting water (such as only running full loads of laundry
and dishes and turning off the faucet while brushing your teeth), but we will not be focusing on that here. We are
looking at water use by almonds in California. We can start by looking at the chart shared just below, comparing the
water used in the production of almonds to that used in producing a single egg or a hamburger. To produce one
serving of almonds, 23 gallons of water are involved. Seems like a lot, huh? Well, to produce a single egg, 53 gallons of
water are required. To produce a hamburger (just the 1/3 pound patty), 660 gallons of water are needed! Now, while
an entire hamburger may be more filling than a serving of almonds (a serving is 1 oz., or approximately 23 almonds),
this is just the hamburger patty! 660 gallons is almost 30 times more than what is required for a serving of almonds!
And you may not want to hear this, but your morning cup of coffee uses 37 gallons of water just for that one cup!
Clearly, almonds are not the #1 water user when it comes to food, yet almonds are the scapegoat because the
California almond industry is so huge.

How huge exactly is the California almond industry? It is made up of 7,600 farms, 91% of which are family farms,
and 70% of which are made up of less than 100 acres. California supplies 80-85% of the world’s almonds and almost
all of the nation's almond supply (a small amount is imported from Spain and other smaller countries). Supplying the
world with all those almonds requires a lot of water, about 1 gallon per nut, which is not bad at all when you
understand how much water it takes to grow other crops and livestock. For example, California produces 1.8% of the
world's supply of dairy and beef, but it uses 47% of the state's water (primarily because alfalfa is a crop used
intensively to raise cows, and it uses more water than any other crop). California uses only 10% of the state's water to
produce 80% of the world's supply of almonds.
In addition, it ought to be considered how efficiently almonds put that water to use in creating a product high in
nutrition and protein. Since almonds are high in protein (about 6 grams per serving), let’s look at water use per gram
of protein. Almonds use 4 gallons of water per gram of protein. Beef also provides a good source of protein, but it
uses 38 gallons of water per gram of protein. Tofu uses 7 gallons per gram. Also, almonds use almost zero water for
their processing, another forgotten point in all the almond bashing. The 23 gallons of water employed for a serving of
almonds comes almost entirely from the growing of the actual product. This isn't the case for most food products out
there. And here's another forgotten, rarely-stated point: the 1 gallon of water used to produce each nut is actually for
four products! That's right, four. There is the kernel (that's what you eat), the hull (used for cattle feed and as
foodstuff for poultry and insects), the shell (used for livestock bedding and other uses), and there is the tree itself
(which uses carbon dioxide and releases oxygen). After the tree's productive life, it is usually reintegrated into the soil
to increase the soil's organic matter, simultaneously increasing the soil's ability to hold water and produce more life.
Almond shells and expended trees can also be used in co-generation facilities to generate electricity. All of that in
what you thought was one product!

We would also suggest we consider waste and conservation when it comes to the almonds we eat. As American
consumers, we waste a lot of food. Almonds are not wasted as easily as a steak dinner, salad, or other commodity,
largely because they have a greater shelf life. As an industry, almond growers have significantly upgraded their
irrigation systems to be more efficient in recent years. The almond industry leadership (the Almond Board of
California) is 100% committed to further reducing water use through water measuring, monitoring trees and their
water needs, and new technology in irrigation systems. At our own orchard, we have done all these things and even
gone a step further by inoculating our orchard with mycorrhizae. Mycorrhizae are a beneficial fungi that help the
tree to better source and utilize water and nutrients from the soil. They do this by creating a network of filaments
on plant roots, which expands their surface area. This thereby increases the roots' ability to source water and
nutrients, in particular phosphorus and nitrogen, two elements very important to the growth and production of the
trees. This is one way we save water. Another way we save water is by using micro sprayers to deliver the water to
the trees more efficiently. They are the most efficient way to water an orchard because it spreads the water out
enough so that tree roots have multiple areas to retrieve water from (rather than a single spot from a traditional
drip line) yet it does not spread the water out as much as your traditional sprinklers do (which would cause more
weed growth and water waste). On windy days we use our old sub-surface drip system so that we don't lose water
to the wind. We also cut back irrigation before harvest, because the tree does not need it then. An important tool
we use to measure the water needs of a tree is called a Scholander bomb. This instrument quantitatively calculates
the water stress in the tree leaves through pressure regulation. From this data we can determine if the trees need
water. This instrument takes the guessing out of it by quantitatively measuring the water potential of the stems of
the tree leaves. This is deal for knowing the actual irrigated condition of the tree, and it is far better than monitoring
the soil moisture. Our water conservation efforts have paid off and our water usage records document that Capay
Hills Orchard uses less water than most almond orchards. The calculations come out to a use of 0.824 gallons of
water per nut. The average elsewhere is 1.1 gallons per nut. Our water comes from a 50 year-old 300-feet deep well
on the property, powered entirely by solar panels, which is an increase in energy efficiency. We are always doing all
we can to lower our water use, and whenever a new technology to optimize water use is discovered, you can be
sure Capay Hills Orchard is looking into if it really works and if so how we can use it in our orchard. In summary,
almonds actually have a great water value, especially when you compare them with other food’s water use, their
overall water efficiency level for nutrition and production, and the water efficiency improvements in growing
almonds. So, with full confidence in the water value of our product, we say eat Capay Hills Orchard organic almonds
knowing that you are getting a fantastic, healthy super-food from growers who are doing everything we can to be
good stewards of our land, vital parts of which are our water and other natural resources. We also hope that
through reading this article you can see how our orchard is unique from others and how we go the extra mile to
achieve goals of being good stewards of the water we use.

Meet the Farmer:
Joshua Paddock
Number 5! Joshua Paddock is the fifth of the Paddock kids
and he is Brian's main orchard help right now. Josh, age 17,
and finishing up his junior year of high school, was born
after we moved to Esparto, so he is the first of the Paddock
kids to have been born while we lived on the farm and
raised here his whole life.

When Josh isn't working in the orchard he enjoys reading comics,
playing soccer with his friends, hiking and exploring the land around us
with other friends, and playing with his German Shepherd Caesar. He has
also been taking a few college classes with the nearby community college
and is enrolled as an independent study student at the local high school
so that he can play sports.

I interviewed Josh to see what he had to say about his life living on a farm, and here is what he answered:
The best part of living on a farm in my opinion is being able to go outside often and just being around nature. When I
was 6 and 7 (because we planted the orchard in two separate times, a year apart), we planted the current orchard with
friends, family, and neighbors. It is a memory that will remain with me always. It was fun being around everyone working
and having fun at the same time. I remember that Josh was part of the water crew, bringing us all water on our little
red Radio Flyer wagon (which is still around and you can see it in the picture above), plus he enjoyed climbing into
the 3-4 feet-deep holes we had dug to plant the orchard trees in.
Josh says, My favorite orchard job is checking the irrigation lines to make sure all the sprinkler heads are still spraying.
Sometimes they get clogged with sand or ants and you have to clean them out or replace them. You also have to plug any
holes you find in the line that are spraying or leaking out water. If you go out while the sun is going down during the
summertime and the grass is low, the rays of sunlight will hit the water droplets spraying from the emitters and it creates a
beautiful picture in the orchard. It's a nice job to do when it's hot out because you can manage to get pretty wet
sometimes!
My least favorite orchard job is either gleaning or weed-whacking. Neither are that bad if you only do a little bit of it, but
after an hour of gleaning your back and knees start to hurt from bending over to pick up nuts. Weed-whacking gets
annoying because of the heat and the weeds and dirt flying in your face. Both gleaning and weed-whacking are pretty
much unanimously considered the worst orchard jobs by the members of the Paddock family, so we are always very
happy when there aren't many nuts on the ground after harvest to glean and when we bring sheep into the orchard
in the late spring so that weed-whacking is minimized.

That's all we've got for you in this newsletter! We hope that our article on water usage by almonds
was enlightening and encouraging and that the article on Josh gave you a fun glimpse into what it's
like to grow up on a farm. We are all still doing well in this coronavirus situation and we hope you
are, too! Stay healthy!

