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Ms. Karen Dulik Page 2 of 2 June 13, 2016

Sincerely,
Kern Water Bank Authority,

Jonathan Parker
General Manager

cc: KWBA Board of Directors
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4. Comments and Responses

PUBLIC COMMENT MEETING
CALIFORNIA DEPARTMENT OF WATER RESOURCES , Wednesday, June 01, 2016

in action. I understand -- you know, I'm hopeful that
more folks will be submitting comments in written form.
My organization will be also, and so tonight, I would
like to say a couple of things that we'll be following
up in more detail in written comments at a later date
before the deadline.

I think that the -- I would like to first say a
word of commendation of DWR for -- and the CIR for
acknowledging -- I think, perhaps, the most significant
aspect and the most significant impact of the transfer
of the Kern Water Bank, which is the conversion, the
relationship, and the causal relationship that has to do
with the conversion of huge swaths of agricultural land
in Kern County and Southern San Joaquin Valley to
permanent crops.

Back in 1995, 1996, and 1997 when this idea was
hatched, and since then, we have implementing a
extraordinarily significant policy change in California,
regarding a massive change in land use that has shifted
huge portions of the state and the agricultural capacity
to an incredibly unsustainable form of ag related to
almonds, pistachios, some citrus, some grapes. That's
all been a result of this transfer of the Kern Water
Bank from the State to the Kern Water Bank Authority and

the other entities.

WOOD & RANDALL
(800) 322-4595
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4. Comments and Responses

PUBLIC COMMENT MEETING
CALIFORNIA DEPARTMENT OF WATER RESOURCES , Wednesday, June 01, 2016

11
on numbers. The Kern Water Bank Authority participants

alone, within Kern County, represented more than a
quarter of the increase of nuts countywide between 1995
and 2014. Half of the increase in fruit and nearly all
the increase in citrus. That's just within the Kern
Water Bank Authority service area.

Now, again, what about the rest of the lands?
Where are they getting their water, and why did they
switch over to permanent crops, also?

We believe that the Kern Water Bank was the
facilitator of a water use regime in Kern County that
enabled both the member agencies within the Kern Water
Bank Authority zone and member owners, the private
owners, including Paramount Farms and their subsidiary
and corollary and related companies that control a lot
of land crop in Kern County and their affiliated and
contractural related companies in Kern County. This is
a dynamic process controlled by a few players in Kern
County. They all had a concerted focused effort to
convert the crop land in Kern County to an
extraordinarily unsustainable permanent crop. That is
has devastating impacts in our water supply in
California.

All the impacts and all the analysis are

completely absent from the EIR. We challenge you to go

WOOD & RANDALL
(800) 322-4595

cont.
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CALIFORNIA DEPARTMEN’;%%%;%%’m%%m&gg‘?Wednesaay. June 01, 2016
(*\ 1 for one of those epidemics, avian cholera and botulism.15 i
. 2 That's something you should check with Fish and Game,
3 keep on top of that. That -- it's possible, hopefully,
4 to mitigate it. Those are -- I think one other -- oh,
5 mainly it has to do with the -- I would say sociological gom.
6 and the health and safety issues when they ignored the
7 West Nile virus situation. Just general health because
8 it's a colonial situation. People who are operating it
9 | aren't there. B
10 George and Alex and Tom and the other guys, i
41 Ben, we all thought that back in 1776, this was not the
12 best situation. It definitely isn't. It's going to --
<:> 13 it is not good for -- it causes the whining. People who
14 get the subsidies are not able to foresee things; 10
15 therefore, that's when, I think, a major reason we're
16 not going -- people are not looking at getting more
3.7 water to various ways of getting water to the state.
18 They're looking at getting other people's water. It
19 sounds like something in Wall Street. The problem is OP
20 water, other people water. I think that's about it. o
2.1 Oh, subsidence. That is definitely a problem. T
22 Unless you guys can really pump that rock back up, you
23 know? The storage capacity is going. The slabs I 11
24 mentioned to cracking of slabs on houses, and if that is
Qv) 25 an issue or not, which I know -- I want to check in Taft &
WOOD & RANDALL
(800) 322-4595
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6/13/2016 California ailmond growers to expand orchards, despite drought | The Sacramento Bee

California’s almond farmers are likely to continue planting new orchards in the coming years,
increasing production by 2 percent to 3.5 percent a year over the next decade, one of the state’s
leading farm economists said Thursday.

“Higher prices and good profits for California almond growers will continue to encourage more
planting of almond orchards,” economist Vernon Crowder, senior vice president at Rabobank,
said in a report released by the bank. “Nurseries report very little slowing in orders of new trees.”

Representatives of the state’s almond farmers defended the decision to expand California’s
orchards, saying growers with adequate water supplies are making rational economic decisions
based on the price they can get for their crop.

“That’s the American economic system,” said Richard Waycott, chief executive of the Almond
Board of California, in a conference call Thursday with reporters.

“It’s basically 6,500 farmers making these decisions,” he added. “Nobody’s telling them to do
that.”

Agriculture in general is under fire as the drought worsens. Critics say farmers use 80 percent of
the water dedicated to human use in California but generate only about 2 percent of the state’s
economic output. Gov. Jerry Brown has defended his decision to exempt agriculture from his
recent executive order mandating a 25 percent cut in consumption by urban water agencies
statewide, saying farmers already have had their surface supplies curtailed considerably.

On Thursday, Brown argued against any effort to curtail production of water-intensive crops.
“That’s a ‘Big Brother’ move, and we’re not in that position,” Brown told reporters after a
drought-related meeting at the Capitol.

“Agriculture is an important pillar of California,” Brown said, “and I think we have to be very
slow to be starting to pick” among crops, with policies favoring one over another.

Farmers also say that the 80 percent figure is misleading. When environmental uses are taken into
account, agriculture’s share of California’s water supply falls to around 40 percent.

The state’s agricultural industry, and almonds in particular, have nonetheless taken a public
relations beating in recent weeks. As the nut’s popularity has boomed, the amount of California
farmland devoted to almonds has nearly doubled over the past 20 years, to more than 900,000
acres. The state’s almond crop is worth more than $4 billion a year as prices have risen to nearly
$4 a pound, record territory.
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6/13/2016 California ailmond growers to expand orchards, despite drought | The Sacramento Bee

That’s proved controversial in an epic drought because almond trees are permanent crops. They
can’t be fallowed in dry years, unlike rice, tomatoes and other annual crops. Much of the
increased planting in recent years has occurred on the west side of the San Joaquin Valley, where
water supplies have become among the most fragile in California.

Growers who have planted orchards in the San Joaquin area “are finding out that you can get
burned,” Crowder said.

What’s more, almonds get criticized for using lots of water. An oft-quoted statistic says it takes a
gallon of water to produce a single almond. Many in California agriculture say that’s too simplistic
a statistic.

But there is little dispute that almonds are among the thirstiest crops in California. Almond trees
require about 4 acre-feet of water a year for every acre planted, according to data gathered by
David Goldhamer, a water management specialist emeritus with the UC Cooperative Extension.
Tomatoes and grapes take about half as much water, as does cotton - a crop that has seen its
acreage diminish as almond orchards have spread. Among major crops, only alfalfa takes more
water per acre than almonds.

Almond farming has hardly been immune to the effects of the drought. Yields fell, and the crop
shrank by 12 percent last year despite the growth in acreage, Crowder said.

Nor have farmers been oblivious to the state’s water woes, Waycott said. The growers are
converting to highly efficient irrigation systems, and some of them have had to rip out their trees
when they’ve been unable to get water.

“We do have areas where people have thrown in the towel and orchards have been abandoned,”
Waycott said. “That is a trend. It’s not a huge trend yet.”

The almond boom in California is in many respects an international phenomenon. Almonds have
become enormously popular as snack foods and cooking ingredients in Western Europe, China,
India and other growth markets. California produces about 80 percent of the world’s supply, and
exports have grown 40 percent in three years.

Crowder said he expects prices to moderate before too long, but almonds will continue to be a
very profitable crop for most farmers. That suggests most farmers will find a way to stay in the
almond business.

“These guys are in the business of making money on farming,” Crowder said. “They know what
they need to do to make a living, and it’s selling almonds to the world.”
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6/13/2016 California almond acreage continues to grow | Fresno Bee
The leading almond growing counties include Kern, Fresno, Stanislaus, Merced and Madera. The
five counties represent 73 percent of the producing acreage in the state.

In 2015, Fresno County had 110,995 acres of trees in production and 15,552 acres of non-
bearing trees. Madera had 79,092 bearing acres and 10,039 non-bearing acres.

Almond industry officials say the growth represents strong demand from domestic and overseas
consumers. But that red-hot market began to cool last year as the industry’s major export markets,
including China and India, bought less. A strong U.S. dollar also hurt sales.

Fresno County farmer George Goshgarian estimates the price of a pound of almonds has tumbled
at least 60 percent since September.

“Right now, we may be averaging about $2,” Goshgarian said. “And some guys are getting really
close to being in the negative.”

And it remains to be seen if the decline in prices will significantly slow the planting of new

acreage.

6 0 Drop in the price of processed almonds since September, Fresno County farmer George

Goshgarian estimates
percent

The preliminary acreage estimate for 2016 is 900,000, according to the U.S. Department of
Agriculture’s National Agricultural Statistics Service.

Goshgarian hopes the foreign markets will rebound, and he isn’t convinced prices have stabilized.

Many in the industry are waiting for the USDA’s “subjective” estimate of the 2016 crop. That
report, expected May 10, will help dictate the direction of the market.

Later in the season, the government will issue a more thorough estimate known as the “objective”
estimate. That is due in June.

One factor that could slow almond expansion is the availability of water. The state recently
emerged from four consecutive dry years that cost farmers deeply. With a lack of surface water,
farmers spent millions to dig new wells or repair old ones. The industry also suffered from a
public backlash for how much water it used to grow nuts.
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economic Indicators—the state 1s the country's largest agricultural producer—bput they are built upon an unstable
foundation, according to the report, which concludes that:

California’s agriculture sector has exceeded expectations during the most severe drought in recorded history at the
cost of massive but unsustainable groundwater pumping. Continued groundwater overdraft...has shifted the burden
to others, including current and future generations forced to dig deeper wells, find alternative drinking water
sources, and repair infrastructure damaged by subsidence.

Evidence of excessive groundwater use in California has recently been documented by sinking farmland
(http//www.christiantoday.com/article/california is.sinking faster.than.thought.as.drought.leads.to.massive. groundwater.
0ss/63104.htm) in the Central Valley, where the massive pumping of well water has led to land subsistence, or sinking, of
up to two inches a month in some areas.

The Pacific Institute study, which is the first comprehensive analysis of the impacts of the drought on California
agriculture through 2014, also determined that crop revenue stability is not only a result of groundwater overdraft, but also
a shift to higher-value crops such as almonds, pistachios, and wine grapes. The total increase in fruit and nut acreage
since 2000 was 570,000 acres, or 24%, according to the study. Nut orchards, unlike vegetable crops, can't be left fallow
during dry years, which presents a long-term challenge for agricultural water use in the region.

“In the longer term, we really do need to make sure that we recharge groundwater in wetter years,” Jay Lund, director of
the Center for Watershed Sciences at UC Davis, told
(http//www.usatoday.com/story/money/business/2015/08/26/california-drought-agriculture/32443709/) the AP. “So that
we have it available to keep these much more profitable permanent crops going through dry years”

“The drought has certainly bitten us, but California agriculture by and large is still thriving in most places,’ Lund
continued. “We think that both the jobs and the revenues would be quite a bit more if it weren't for the drought”

There are a number of cother factors feeding into this perseverance. Crop productivity, or tonnage per acre, has also
increased for some important crops, such as strawberries, tomatoes, and walnuts, according to the study. Crop prices have
also generally increased over the last decade.

Increases in efficiency, which include a shift towards drip irrigation, have actually made it so that a full millicn acres less
of cropland was harvested in 2014 compared to 2000, according to the study. In 2014, farmers harvested 640,000 fewer
acres, or nearly 10%, less than when compared to pre-drought levels, even as revenue remained strong.

The Pacific Institute also estimated that farmers choosing to voluntarily sell their water to non-agricultural users such as

municipalities, industries, and environmental flows, boosted revenue by at least $66 million in 2014.

When it comes to jobs, the study found that statewide agriculture-related jobs also reached a record-high of 417,000
people in 2014, However a recent study (http.//www.scribd.com/doc/275033974/Aug-2014-Final-Drought-Report) from the
University of California, Davis, found that more than 21,000 farm workers are out of work in 2015 due to California’s
drought. It also found that those with a job are working harder and making less money. A big part
(http//www.npr.org/sections/thesalt/2015/08/27/434763709/farmworkers-see-jobs-earnings-shrivel-in-california-
drought) of this problem is smaller fruit, due to the drought, which takes longer to gather and yields less value. The
analysis determined that losses to all economic sectors because of the 2105 drought will be as high as $2.74 billion

Regardless the authors of the Pacific Institute study state that “ultimately, California agriculture is changing in many

ways to withstand the ongoing drought”

“The study 316 Gonmwidatsrondulonteiey Plis DREIRe state can maintain a healthy agriculture sector in a future lik85y
to see less water, more extreme weather and areater uncertaintv’ thev state,
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6/13/2016 Here’s the Real Problem With Aimonds | New Republic
farmers an average net return of $1,431 per acre. Pistachios, another fast-expanding nut hotly
promoted by the Paramount farming empire, net even more: $3,519 per acre.

Given that Paramount reportedly manages 50,000 acres of combined almonds and pistachios, it’s
safe to say there’s big profits in growing those nuts. And the company, which also buys and
processes nuts from other farmers and sells them under the Wonderful brand, plans to expand by
50 percent in the next five years. Currently the company farms 30,000 acres on its own and buys
pistachios from farms occupying another 100,000 acres. By 2020, the company’s “goal is
150,000 partner acres, 33,000 Paramount acres,” which would be a 40 percent jump in just five
years. And that’s on top of the 118 percent expansion in pistachio acres over the past decade,
according to figures Resnick delivered at the conference.

3. Unlike other crops, almonds always require a lot of water—even during

drought. Annual crops like cotton, alfalfa, and veggies are flexible—farmers can fallow them in
dry years. That’s not so for nuts, which need to be watered every year, drought or no, or the trees
die, wiping out farmers’ investments.

Already, strains are showing. Back in 2013, a team led by US Geological Survey hydrologist
Michelle Sneed discovered that a 1,200-square-mile swath of the southern Central Valley —a
landmass more than twice the size of Los Angeles—had been sinking by as much as 11 inches per
year, because the water table had fallen from excessive pumping. In an interview last year, Sneed
told me the ongoing exodus from annual crops and pasture to nuts likely played a big role.

4. Some nut growers are advocating against water regulation—during the worst drought
in California’s history. “I’ve been smiling all the way to the bank,” one pistachio grower told the
audience at the Paramount event, according to the Western Farm Press account. As for water,
that’s apparently a political problem, not an ecological one, for Paramount. “Pistachios are valued
at $40,000 an acre,” Bill Phillimore, executive vice president of Paramount Farming, reportedly
told the crowd. “How much are you spending in the political arena to preserve that asset?”
Apparently, he meant: protect it from pesky regulators questioning your water use. He “urged
growers to contribute three-quarters of a cent on every pound of pistachios sold to a water
advocacy effort,” Western Farm Press reported.

5. Mostly, it’s not small-scale farmers that are getting rich off the almond boom. With their
surging overseas sales, almonds and pistachios have drawn in massive financial players hungry
for a piece of the action. As Mother Jones reported last year, Hancock Agricultural Investment
Group, an investment owned by the Canadian insurance and financial services giant Manulife
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6/13/2016 Here’s the Real Problem With Aimonds | New Republic

Financial, owns at least 24,000 acres of almonds, pistachios, and walnuts, making it
California’s second-largest nut grower. TIAA-CREF, a large retirement and investment fund that
owns 37,000 acres of California farmland, and boasts that it’s one of the globe’s top five almond
producers.

Then there’s Terrapin Fabbri Management, a private equity firm that “manages more than $100
million of farm assets on behalf of institutional investors and high net worth clients” and says it’s
“focused on capitalizing on the increasing global demand for California’s agricultural output.” In
a piece earlier this year, The Economist pointed out that Terrapin had “bought a dairy company
and some vineyards and tomato fields in California, and converted all to grow almonds, whose
price has soared as the Chinese have gone nuts for them.” The magazine added that “such
conversions require up-front capital”’—e.g., to drop wells—"and the ability to survive without
returns for years.” Those aren’t privileges many small-scale farmers enjoy.

This story was originally published by Mother Jones and is reproduced here as part of our Climate
Desk collaboration.
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6/13/2016 Changing California Land Uses will Shape Water Demands in 2062

- An overall 4 percent increase in water supply demand (applied water) within the study area due to urbanization and expansion of
orchards and vineyards.

- Large shifts from annual to perennial crops, which removes flexibility in irrigation demand during drought. While annual-crop water
demand dropped 30 percent, perennial-crop demand increased 37.5 percent. Given the difference in area between these types, net
agricultural water demand decreased nearly 8 percent over current demand.

- There will be a large shift toward developed-land water uses from the agriculture sector: Urban water use in 2062 is projected to
increase to 27 percent of overall water use in the study area (from 18 percent in 2012).

- Anetincrease in overall projected water use in 38 of the 46 California counties in the study area by 2062.

(/media/images/land-use-and-land-cover-change-california)

Land-use and land-cover change for the historical period (1992—2012) and the projected period (2012—2062) in California’'s Central
Valley and Oak Woodlands regions under a business-as-usual scenario.
(/media/images/irrigation-ditch-alongside-agricultural-field-californias-central-valley)

Irrigation systems in Central California Valley Ecoregion: Single-field irrigation ditch.

Public domain

(/media/images/grasslands-and-agricultural-fields-housing-development-hills-beyond)

Conversions of grassland/shrubland and agriculture to developed land were two common land-cover changes in Southern and Central
California Chaparral and Oak Woodlands Ecoregion.

Public domain

Contacts
Department of the Interior,
U.S. Geological Survey

Office of Communications and Publishing
12201 Sunrise Valley Drive

Reston, VA 20192

United States

Phone: 703-648-4460

Leslie C Gordon (/staff-profiles/leslie-c-gordon)

Public Affairs Specialist
Igordon@usgs.gov (mailto: lgordon@usgs.gov)
Phone: 650-329-4006

Molly Taft

The Nature Conservancy
molly taft@berlinrosen.com (mailto: molly taft@berlinrosen.com)
Phone: 609-658-2767

Partners

(/partners/nature-conservancy)

The Nature Conservancy (http: //www.nature.org/)
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It also explains the heated debate we’ve been having recently over, of all things, almonds—
or “THE DEVIL'S NUT,” as Gizmodo facetiously called them recently. Amid the massive new
water restrictions now in place in California, water-intensive almonds have become an
easily vilified, easily visualized scapegoat.

It’s true that California has to get smarter—fast—about using what little water it has left. But
we should recognize that the state has other, much sillier uses of water than almonds—Ilike
depleting California’s desert aquifers to grow hay and corn to fatten cows. (Nebraska
already does a pretty good job at that.) I'm by no means an almond apologist, but all this
recent almond-shaming demands some context. And, in fact, there’s a strong case that it
makes great sense for almonds to remain central to the future of California agriculture.

Advertisement

For now, California’s unique Mediterranean climate is almost ideal for almonds to flourish.
Yes, almonds use a lot of water, but that’s not necessarily a bad thing. Almonds are much
more efficient water-users, per calorie, than dairy or beef, for example. (As a Wisconsin
resident, | feel duty-bound to remind everyone at this point that dairy farming can be done
almost anywhere—and indeed, dairies in search of more reliable water are leaving
California because of the current drought.) Replacing a glass of cow’s milk with almond
milk is a net gain for the environment. But almond trees, which must be watered even when
they’re not producing, have been gradually displacing fields of row crops that can be
fallowed when the weather turns dry. That means by planting almonds, farmers are locking
in future water use for decades to come—a troubling trend.

Mother Jones has owned the almond beat for more than a year now. The magazine has
helped us learn that it takes about a gallon of water to grow a single almond, and the
state’s expanding class of almond tycoons are increasingly eager to use almonds to
convert the state’s dwindling water supplies to cash. Almonds use about as much
water each year as the entire city of Los Angeles does in three, and about two-thirds of
those nuts are exported. As long as the world wants almonds, California will be happy to
oblige—that fact is increasingly clear.

Last year at this time, | was in the midst of a 12-part series on water issues in the West. One
statistic | calculated during that time has since gone viral: Almonds use 10 percent of

California’s agricultural water supply.
We noticed you’re using an ad blocker. Support S|ate’s_journa|ism and help us reduce our

6.13.2016 Comments on MOH@S;SEHH&H%EI% advertising — join Slate Plus! 90

Monterey Plus September 2016
Final Revised EIR A-91

RAR002531



Appendix A

Hoping to update that statistic, | recently got in touch with the Almond Board ot California
—a voice for the industry (its Twitter handle is @almonds). The group agreed that the
statistic was essentially correct—though it stressed that the range is probably somewhere
between 8 and 11 percent, depending on how much rain and snow fall in a given year. We
put our heads together to come up with an updated version of my calculation, with numbers
specific to this winter.

Advertisement

First, some background. California’s agricultural water supply can be broken into three
major sources: snowpack, reservoirs, and groundwater, which provide roughly equal
amounts of water in a normal year. In drought years like this one, farmers rely more
intensely on groundwater to make up for what didn’t fall from the sky—meaning aquifers
are being drained even more quickly.

Here’s the amount of water California’s agricultural sector has to work with this year,
calculated in million acre-feet, one of which equals 325,000,000,000 gallons, 1,200 Empire
State Buildings full of water: The snowpack is at record lows, just 5 percent of normal
(0.75 MAF, 14.25 MAF less than normal). Reservoirs are doing a bit better, at about two-
thirds of normal (13.2 MAF, 6.8 MAF less than normal). Groundwater has made up some of
the difference, and is being pumped at a rate about 34 percent above normal (19.8 MAF, 51
MAF more than normal). That means the total agricultural water supply this year is 33.75
MAF.

Of the 33.75 million acre-feet of water available to agriculture in 2015 (enough water to
supply the entire San Francisco Bay area for more than 30 years), almonds are on track to
use 3.6 million acre-feet, or 11 percent.

The California almond industry has doubled its acreage since 2005. But whether almonds
are the best use of a dwindling supply, factoring in climate change projections, is a different
question. These are trees, remember, which have a productive lifespan of 20 to 25 years.
They're going to be there until it’'s not economical for them to be there anymore.

Advertisement

Over the last few decades, there’s been a shift from low value (cotton, rice) to high value
(almonds, pistachios) agriculture in California as the effective cost of water has increased.
(Though wateltxpicalrdsiihgarinad.itis hecome exiremabrexpensive Jn.dig feeper
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wells.) In a real sense, the almond industry Is the tuture ot California agriculture—high value,
high efficiency, but still high consuming. That’s not necessarily a bad thing, as it makes
most sense to use a scarce resource for the highest value application possible.

The problem is that, thanks to the current drought, the water supply is going away faster
than expected. The almond industry is an indicator of how difficult it might be to adapt to
climate change, economically and environmentally.

What we're witnessing in California right now is a glimpse into the future. California has
now endured drought in 11 of the last 15 years, and there’s every reason to believe this is
just the beginning.

There’s a lot of debate over which atmospheric forces kicked off this particular round, but
there’s little doubt that climate change has made things worse. A very warm winter
pushed the state’s snowpack to a shocking new low, prompting the first-ever mandatory
statewide water restrictions earlier this month. But as has been much-reported, those
new rules didn’t do much to stem water usage in the state’s massive agricultural sector,
which currently uses about 80 percent of California’s water supply.

Advertisement

Here’s a shocking statistic that doesn’t get enough attention: nearly one-half of California’s
farms still use “flood irrigation,” a 7,000-year-old technique for watering crops. That
technique is exactly what it sounds like: diverting canals to flood their fields. While that may
have worked well in prehistoric Mesopotamia, irrigation technology has come a long way
since then.

A joint study last summer by the Natural Resources Defense Council and the Oakland-
based Pacific Institute found that by instituting basic modern-era water-saving technologies,
like wastewater recycling, stormwater capture, drip irrigation and replacement of urban
lawns with native landscaping, the state could save enough water to reverse its dramatic
groundwater decline with loads of water left over.* The problem is, the state’s antiquated
system of water rights isn’t giving the most wasteful farmers any incentive to change their

ways.
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BM2016 Bereath California Crops, Groundwater Crisis Grows - The NewYork Times

Ehe New York Times | nitp /inyti ms/ 1MVhtog
SCIENCE | THEPARCHED WEST

Beneath California Crops, Groundwater
Crisis Grows

By JUSTIN GILLIS and MATT RICHTEL APRILS, 2015

Even as the worst drought in decades ravages California, and its cities face
mandatory cuts in water use, millions of pounds of thirsty crops like oranges,
tomatoes and almonds continue to stream out of the state and onto the nation’s

grocery shelves.

But the way that California farmers have pulled off that feat is a case study in
the unwise use of natural resources, many experts say. Farmers are drilling wells at a
feverish pace and pumping billions of gallons of water from the ground, depleting a
resource that was critically endangered even before the drought, now in its fourth

year, began.

California has pushed harder than any other state to adapt to a changing
climate, but scientists warn that improving its management of precious groundwater
supplies will shape whether it can continue to supply more than half the nation’s
fruits and vegetables on a hotter planet.

As a drilling frenzy unfolds across the Central Valley, California’s agricultural
heartland, the consequences of the overuse of groundwater are becoming plain to

see.
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In some places, water tables have dropped 50 feet or more in just a few years.
With less underground water to buoy it, the land surface is sinking as much as a foot
a year in spots, causing roads to buckle and bridges to crack. Shallow wells have run

dry, depriving several poor communities of water.

Scientists say some of the underground water-storing formations so critical to
California’s future — typically, saturated layers of sand or clay — are being
permanently damaged by the excess pumping, and will never again store as much

water as farmers are pulling out.

“Climate conditions have exposed our house of cards,” said Jay Famiglietti, a
NASA scientist in Pasadena who studies water supplies in California and elsewhere.
“The withdrawals far outstrip the replenishment. We can’t keep doing this.”

Cannon Michael, a farmer who grows tomatoes, melons and corn on 10,500
acres in the town of Los Banos, in the Central Valley, has high priority rights to
surface water, which he inherited with his family’s land. But rampant groundwater
pumping by farmers near him is causing some of the nearby land to sink, disturbing

canals that would normally bring water his way.

“Now, water is going to have to flow uphill,” said Mr. Michael, who plans to fallow
2,300 acres this year.

In the midst of this water crisis, Gov. Jerry Brown and his legislative allies
pulled off something of a political miracle last year, overcoming decades of
resistance from the farm lobby to adopt the state’s first groundwater law with teeth.
California, so far ahead of the country on other environmental issues, became the
last state in the arid West to move toward serious limits on the use of its

groundwater.

Last week, Mr. Brown imposed mandatory cuts in urban water use, the first ever. He
exempted farmers, who already had to deal with huge reductions in surface water
from the state’s irrigation works. Mr. Brown defended the decision on ABC'’s “This
Week” on Sunday, saying, “Theyre providing most of the fruits and vegetables of
America to a significant part of the world.”
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In normal times, agriculture consumes roughly 8o percent of the surface water
available for human use in California, and experts say the state’s water crisis will not

be solved without a major contribution from farmers.

California’s greatest resource in dry times is not its surface reservoirs, though,
but its groundwater, and scientists say the drought has made the need for better
controls obvious. While courts have taken charge in a few areas and imposed
pumping limits, groundwater in most of the state has been a resource anyone could
grab.

Yet putting strict limits in place is expected to take years. The new law, which
took effect Jan. 1, does not call for reaching sustainability until the 2040s.
Sustainability is vaguely defined in the statute, but in most basins will presumably
mean a long-term balance between water going into the ground and water coming

out. Scientists have no real idea if the groundwater supplies can last until the 2040s.

“I wish we could do it faster,” Mark Cowin, director of California’s Department
of Water Resources, said in an interview. “I wish we would have started decades
ago.”

But Mr. Cowin noted that the state, after neglecting groundwater management
for so long, had a lot of catching up to do. Years of bureaucratic reorganization and
rule-drafting lie ahead. “This is the biggest game-changer of California water

management of my generation,” Mr. Cowin said.

In the near term, as the drought wears on and the scramble for water
intensifies, farmers are among the victims of the drilling frenzy, as well as among its

beneficiaries.

Growers with older, shallower wells are watching them go dry as neighbors drill
deeper and suck the water table down. Pumping takes huge amounts of electricity to
pull up deep water, and costs are rising. Some farmers are going into substantial
debt to drill deeper wells, engaging in an arms race with their neighbors that they
cannot afford to lose.

“You see the lack of regulation hurting the agricultural community as much as it
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hurts anybody else,” said Doug Obegi, a lawyer with the Natural Resources Defense
Council in San Francisco.

Against this backdrop, water-thirsty crops like almonds are still being planted in
some parts of the Central Valley to supply an insatiable global demand that is
yielding high prices.

The land devoted to almond orchards in California has doubled in 20 years, to
860,000 acres. The industry has been working hard to improve its efficiency, but
growing a single almond can still require as much as a gallon of California’s precious

water.

The expansion of almonds, walnuts and other water-guzzling tree and vine
crops has come under sharp criticism from some urban Californians. The groves
make agriculture less flexible because the land cannot be idled in a drought without
killing the trees.

Not even the strongest advocates of water management foresee a system in
which California farmers are told what they can plant. As the new system evolves,
though, the growers might well be given strict limits on how much groundwater they
can pump, which could effectively rule out permanent crops like nuts and berries in
some areas.

“We want to be careful in dealing with this drought not to go down the
command-and-control route if we can avoid it,” said Daniel Sumner, professor of
agricultural and resource economics at the University of California, Davis. “It
interrupts the flexibility, the creativity and the resilience that people in agriculture

have already been using to deal with severe water cutbacks.”

So far, the over-pumping of groundwater has helped farmers manage through

three parched growing seasons.

They were forced to idle only about 5 percent of the state’s irrigated land last
year, though the figure is likely to be higher in 2015. The farmers have directed water
to the highest-value crops, cutting lesser crops like alfalfa.

They have bought and sold surface water among themselves, making the best
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use of the available supply, experts like Dr. Sumner say. And the farmers’ success at
coping with the drought has meant relatively few layoffs of low-income farmworkers.

Still, costs are up and profits are down for many farmers and the thousands of
small businesses that depend on them, spreading pain throughout the Central Valley
and beyond. “It’s been a tough couple of years, and it’s just getting tougher in rural
parts of California,” said Dave Kranz, a spokesman for the California Farm Bureau

Federation, a growers’ organization.

Because groundwater has helped keep production up, replacing a large
proportion of the surface water farmers have lost, the drought has not led to big
price increases at the national level, even for crops that California dominates.

Once the drought ends, a growing population and a climate altered by human-
caused global warming will continue to put California’s water system under stress,
experts say. A major question is how to manage the groundwater to get Californians

through dry years.

Meeting that goal may have as much to do with how surface water is managed

as with how much is pumped from the ground.

Several California experts used the metaphor of a bank account to describe the
state’s groundwater supply. Deposits need to be made in good times, they said, so

that the water can be withdrawn in hard times.

Yet for decades, California farmers have been overdrawing many of the state’s
water-holding formations — its aquifers — even in years when surface water for

irrigation was plentiful, the equivalent of overdrawing a checking account.

That will need to change, the experts said, with pumping being limited or even
prohibited in wet years so that the underground water supply can recharge. Some
land may need to be flooded on purpose so the water can seep downward.

The need for groundwater recharge may ultimately limit how much water
farmers can have from the surface irrigation system, even in flush years — the same
way that deposits in a bank account limit how many fancy dinners one can eat. Yet in

a state where irrigation rights have been zealously guarded for generations, such
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limitations may not go down easily.

“It would be silly to think you are not going to have any fights,” said Denise
England, the water expert for Tulare County, toward the southern end of the Central
Valley. She cited an aphorism of the West: “Whiskey’s for drinking, and water’s for
fighting over.”

John Schwartz and Nelson D. Schwartz contributed reporting.

The Parched West: Articles in this series are exploring the impact of the drought that
has hit states from the Pacific Coast to the Great Plains.

A version of this article appears in print on April 6, 2015, on page A1 of the New York edition with the
headline: Beneath California Crops, Groundwater Crisis Grows.

© 2016 The New York Times Company
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