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Rewriting the rules for water use in the
High Plains

Local approach to water conservation gaining

momentum
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¢ The Ogallala Aquifer is a vital water source for agriculture and drinking
across the High Plains. Historical agricultural practices—combined with

slow regeneration—are rapidly depleting groundwater across the region.

e Some High Plains states are trying to slow down groundwater depletion by
reducing water use across the Ogallala. One such program, named Local
Enhanced Management Areas, or LEMAs, is catching the eye of water
managers across the region for its uniquely local approach to water

conservation.

e While LEMAs have shown promise in stabilizing water use in some Kansas
regions, broader adoption across the High Plains faces legal, cultural, and
climatic challenges, highlighting the need for adaptable, community-

driven water policies.

Brett Oelke still remembers the first sign of trouble. At the turn of the 2Ist century,

Oelke—a fifth-generation farmer in Hoxie, KS—was finishing out high school while living



on his family’s farm. For decades, the Oelke farm had relied on groundwater irrigation
to water its crops. But now, the family kept having to replace the nozzles on its

irrigation system, a sign that its wells were losing water capacity.

The Oelke family wasn’'t the only one having trouble. “Everyone knew the water table
was dropping because they had to continuously re-nozzle their sprinklers,” Oelke

recalls.

Hoxie is one of many towns west of the 100th meridian—the line that divides North
America’s humid east and arid west—that relies almost entirely on groundwater to
survive. Many of these communities draw on water stored in the Ogallala, a major
underground reservoir that makes up most of the High Plains aquifer. Today, the
Ogallala is the primary source of drinking water for around 2.3 million people across
eight states in the central U.S. It’s also the lifeblood of agriculture in the High Plains and

supplies nearly 30% of all irrigated water in the United States.


https://www.usgs.gov/publications/geodatabase-compilation-hydrogeologic-remote-sensing-and-water-budget-component-data
https://www.ogallalawater.org/about/
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This map shows changes in
Ogallala water levels from the
period before the aquifer was
tapped to 2015. Declining levels
appear in red and orange, and rising
levels appear in shades of blue. The
darker the color, the greater the
change. Gray indicates no
significant change. Although water
levels have actually risen in some
areas, especially Nebraska, water
levels are mostly in decline, namely
from Kansas southward. lllustration
courtesy of Climate.gov.

But the Ogallala’s reserves aren’t endless.
Historical agricultural practices—combined
with the slow regeneration of the High Plains
aquifer—are rapidly depleting groundwater
across the region. Agriculture is a multi-
billion-dollar cornerstone industry for many
states in the High Plains. Now, rural
communities like Hoxie found themselves
caught in a catch-22: dependent on a
groundwater supply whose very existence

they threaten.

In a bid to deal with the situation, some High
Plains states are trying to slow down
groundwater depletion by reducing water use
across the Ogallala. One such program,
named Local Enhanced Management Areas,
or LEMAs, is catching the eye of water
managers across the region for its uniquely
local approach to water conservation. Jean

Steiner, an ASA and SSSA Fellow, adjunct

professor at Kansas State University, and a member of the Kansas Water Authority,

delivered a presentation describing the creation and outcome of Kansas’'s LEMA

programs at the CANVAS 2024 meeting in San Antonio, TX.


https://scisoc.confex.com/scisoc/2024am/meetingapp.cgi/Paper/156593

Unlike state-run programs, LEMAs are created with farmers—and often at their
request—to protect water as a resource critical to their livelihoods. In 2013, Oelke was
part of the first LEMA implemented in Kansas. The project, dubbed Sheridan-6, was so
successful that it has since spurred the creation of three other LEMAs across the

State.

Now, other areas are looking at LEMAs with an eye to developing similar programs. But it's
not clear whether LEMA’s will work across the High Plain’s complex tableaux of water laws,

geology, and communities.

However, Oelke, for one, is sold.

“It's had an extremely positive impact,” he says. “I really wish we could have just done it

about 20 years sooner.”

Ancient water and modern farming

Water in the western United States has been a contentious issue for centuries. Some
parts of the country west of the 100th meridian receive 20 inches of less rain per year
and surface water sources are few and far between. Even rivers like the Arkansas that
historically ran through the region are now running dry due to agricultural use, droughts,

and climate change.



“[The LEMA] has had an extremely positive
Impact. | really wish we could have just done it
about 20 years sooner.”

For many people in the region, drinking water is something that comes from the
ground. The High Plains aquifer is one of the largest groundwater reservoirs in the
world and is the foundation for life and agriculture west of the meridian. One of its
main components—the Ogallala aquifer—draws its name from a vast geological
formation that runs through parts of Wyoming, Colorado, New Mexico, Texas,

Oklahoma, Nebraska, Kansas, and South Dakota.

The Ogallala first started forming around 16 to 12 million years ago when ancient rivers
carried sediment off the Rocky Mountains and into the surrounding plains. When these
rivers dried up, they left behind a hodgepodge of sedimentary deposits. Then during
the last glacial period, which peaked around 26,000 to 20,000 years ago, water
started to seep into the formation’s porous sandstone and mudstone. Today, almost all

water in the Ogallala dates to the Ice Age.

Almost no one had access to the Ogallala water for millennia. Then settlers started

moving out West in the late 1800s. Scholars at the time popularized the idea that



“rainfall follows the plow”—a now defunct theory that cultivation would increase rainfall
in the western United States. Farmers and ranchers trying to work this arid landscape

drilled wells into the High Plains aquifer and Ogallala just to get by.

Irrigation well from 1910 in Scott County, Kansas. Photo courtesy of Katie Durham.

Agricultural demand and new drilling technologies after World War Il spurred states to
sponsor water rights for irrigation. By 1977, the number of wells drawing water from the
High Plains aquifer peaked at around 177,000. To this day, almost all of these wells are

used to support irrigated agriculture in the High Plains region.

When thewell runsdry


https://ogallalawater.org/ogallala-timeline/

It didn’t take long for people to notice that
they didn’'t have an endless supply of
groundwater. The Ogallala varies widely in
depth, up to 460 ft deep in some regions and
just 10 ft deep in others. Areas with shallower
reservoirs that used groundwater for

irrigation soon ran dry.

This is because the High Plains aquifer takes
a long time to refill, says Jay Kalbas, the
Kansas state geologist and director of the
Kansas Geological Survey based in Lawrence.
Aquifers in the High Plains are mostly filled
with fossil water dating back to the Ice Age. It
takes decades for a drop of water on the

surface—mainly rainwater—to seep into the

Around 19% of all U.S. corn, wheat,
cotton, and cattle are produced in
the High Plains region. USDA Photo
and Media by Lance Cheung.

Ogallala formation. Since at least the mid-20th century, people in the High Plains

region have been sucking up water from the High Plains aquifer faster than it can be

replenished.

One PNAS study from 2013 estimated that it could take between 500 and 1,300 years

to fully replenish a depleted Ogallala aquifer.

This is a major problem for places like Kansas. Around 19% of all U.S. corn, wheat,

cotton, and cattle are produced in the High Plains region. Agriculture is a $5 billion


https://www.pnas.org/doi/10.1073/pnas.1220351110

industry for the state of Kansas, and much of the money is generated in countries west

of the 100th meridian.

“Groundwater is the only available water [for
many rural areas]. If that water goes away,
then you have no town.”

Farming and ranching also represent a way of life for many communities out West.
“Groundwater is the only available water” for many of these rural areas, Kalbas says. “If

that water goes away, then you have no town.”

All of this was on the minds of state officials when they became aware of the “shocking
magnitude of depletion” across the High Plains aquifer during the late 1960s, Steiner says.
In 1972, the Kansas Legislature passed the Kansas Groundwater Management Act, which
established several high-priority zones across western Kansas for water conservation. The
state soon put in place state-sponsored water conservation programs called Intensive
Groundwater Use Control Areas (IGUCAS). However, these measures were deeply

unpopular among farming communities and faced resistance from constituents.



The state has “tried a whole host of things, and nothing has really stuck to the wall,”
says Shannon Kenyon, director of Groundwater Management District 4, based in Colby,

KS. Something had to change.

A new kind of water conservation program

There is one simple way to ensure that the High Plains aquifer doesn’t run dry. And

that’s by using less water for irrigation.

In the early 2000s, the Kansas Water Authority told the directors of Kansas'’s five
groundwater management districts that they needed to identify the areas of highest
concern within their districts. One way to work this out was by using a map originally
created by the Kansas Geological Survey in the 1990s (this map is now updated
annually). By comparing water tables to historical levels, state geologists were able to
show that some parts of Kansas had already used up to 60% of their groundwater

supplies. Those areas needed a plan to curb water use.



Estimated usable lifetime for the Kansas High Plains aquifer. Map courtesy of the Kansas
Geological Society.

Groundwater Management 4—|ocated in northwestern Kansas—identified six areas of
highest concern. The director at the time held public meetings in each area to explain the
scale of the problem and what needed to be done. These conversations didn’t always go
well. “Water was still really taboo to talk about,” Kenyon says. “Most people at these

meetings would say, ‘Leave us alone! We don’t want to talk about it.”



