about playas
• Small, temporary
wetlands at the lowest
point of their own
watershed

playas of the high plains
providing water for wildlife & people
What Are Playas?

As the runoff continues, the clay soils expand;

Playas—also called mud holes, buffalo wallows,

the cracks seal and the playa begins to fill with

and lagoons—are relatively small, round,

water. Wetland plants and invertebrates

shallow depressions found primarily in the

complete their life-cycle, and birds and

• A primary source of
groundwater recharge to
the Ogallala Aquifer

western Great Plains. Their basins are lined

mammals use the playa for food (e.g., those

with clay soil, which collects and holds water

invertebrates in the upper middle photo),

• Filter and clean the water
as it travels toward the
aquifer

from rainfall and runoff, creating temporary

water, and shelter.

• Important ecosystems
that support diverse
wildlife

• Almost entirely on private
land
• More than 80% have
been modified by land
conversion

restoring playas
• Prevent the most
pervasive threat, which is
sediment accumulation,
by planting native
shortgrass buffers
• Easily restore playa
function by filling pits and
trenches that drain the
playa

lakes. They are the most numerous wetlands in
the region, with more than 80,000 scattered
across six states from Nebraska and Colorado
south to Texas and New Mexico.
Wet-dry Cycle

Biodiversity Hotspots
In this grassland landscape, playas are the main
source of water, providing much-needed rest
stops and food to migrating waterfowl and
shorebirds as well as resident prairie birds.

The extreme wet-dry cycle that playas

Playas are the center of biodiversity on the

experience is the lifeblood of their ecosystem.

plains—supporting 185 bird species, 450 plant

When dry, the clay soils contract and form large

species, 13 amphibian species, and 37 mammal

cracks in the bottom of the playa basin. Plant

species at some point in their life-cycle.

seeds and invertebrate eggs from the last wet
period lay dormant in the soil, waiting for the
next large rainfall to germinate and hatch.
When the rain comes, the first flush of water
runs into the playa and through the cracks,
beginning its journey to the underlying aquifer.

Photo Credits
Top left to bottom right: Northern Shoveler by Tom
Grey. Invertebrates by Darryl Birkenfeld. Playa and
Windmill by Brian Slobe. Great Plains Toad by
Darryl Birkenfeld. Aerial View of Playas by Brian
Slobe.

playa restoration

benefits people, birds & other wildlife

Playas Benefit People, Not Just Wildlife

Playa Modifications Reduce Habitat

Not only are playas critical for wildlife, but

Modifications such as pits, ditches, berms,

Accelerated Sediment Accumulation
Threatens Playas

they also provide important benefits for

and roads also pose a threat to playas.

The greatest continuing threat to playas is

the people who live in this region.

These modifications concentrate water in a

culturally-accelerated sediment

smaller area, thus reducing suitable habitat

accumulation from row-crop agriculture.

More Water
Playas are a primary source of
groundwater recharge. Playas recharge at
an average rate across the region of about
three inches per year—that’s three inches
of water the size of the playa moving
toward the aquifer each year. Since this is a
continuous process, the water recharging
through playas today will be available for
use by the next generation
Cleaner Water
Playas are water filtration systems—
keeping fertilizers, herbicides, and
pesticides out of the groundwater. Studies
show that water reaching the aquifer
through playas is of higher quality than
that going through other pathways.
Recreational and Educational
Opportunities
Wet playas attract thousands of ducks,
geese and a variety of shorebirds during
migrations, providing local hunting and
birdwatching opportunities. Also, playas
are a living laboratory where students can
learn about wetlands, geology and the
history of the region.

for water-dependent birds. For example,

Due to their small size and the fact that

shorebirds require shallow water or

they are often dry, producers often till

mudflats for foraging, and concentrating

through playas to plant crops. However,

water in deep pits eliminates those habitat

even if the playa is large enough to be

types. In addition, road construction and

avoided, the surrounding upland is often

pitting can disturb the playa floor by

farmed to the edge of the playa, resulting

altering the clay layer, which may reduce

in increased sediment accumulation in

the recharge capacity of the playa.

those playas. Tillage also exacerbates the
problem by mixing sediments with the
underlying clay layer. These sediments
may interfere with the shrinking and
swelling of the clay layer, which is vital to
aquifer recharge, and reduce playa volume
and length of time a playa will hold water,
which significantly affects the plant and
wildlife community supported by the
playa.
Photo Credits
Left to right: Clean Drinking Water by
photodee. Pitted Playa by Christopher Rustay.
Tilled Playa by Dave Haukos.
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Playas & the Ogallala Aquifer

the connection
As communities struggle to deal with drought and
declining aquifers, playas—a major yet relatively unknown
natural resource—are playing a role in replenishing and
improving the quality of the region's water supply. Playas
are the most numerous wetlands in the region, with more
than 80,000 scattered across the western Great Plains.
Properly functioning playas have intact clay basins, are
encompassed by grassy buffer strips or prairie, and collect
runoff from the surrounding area after large rain events.
Research has shown that these shallow, temporary
wetlands are a primary source of recharge for the Ogallala
Aquifer, contributing up to 95 percent of inflow of water to
the aquifer and improving the quality of that water.
Recharge rates in playa basins are 10 to 100 times higher
than under other areas, and groundwater recharge may
exceed three inches per year in unaltered playas. This
recharge through playas is a continuous process. In fact,
water reaching the aquifer today started its journey during
our parents and grandparents lifetimes; and the water
recharging now will be available for today’s children and
future generations.
Healthy or unaltered playas also filter and clean the water
going into the aquifer. To continue to work effectively,
playas need their basins to be intact, excess sediment
removed, and a filtering grass buffer that traps sediment
while allowing water to reach the playa.

Finding Playas
Maps showing the locations of more than
80,000 playas are available to download
at www.pljv.org/find-playas. These maps
can help people identify where playas
are likely to be located on their properties
and in the surrounding area.

Playas & the Ogallala Aquifer

how playas recharge the aquifer
Aquifer recharge occurs through
playa basins and along the perimeter
of playas. When a dry playa receives
a surge of water from rainfall, water
flows into the playa basin and moves
through the clay layer via large
cracks. These cracks eventually swell
shut as the clay absorbs water,
making the basin impermeable.
Recharge continues to occur along
the playa’s perimeters as long as it is
submerged in water, much like
water running over a bowl’s lip.

The PLJV Partnership
Playa Lakes Joint Venture
(PLJV) works to conserve
playas, prairies and
landscapes of the western
Great Plains. We are vested in
helping to make sure
producers, local communities,
birds and other wildlife all
prosper and thrive in this
landscape. The nearly 30-yearold partnership is composed of
state and federal wildlife
agencies, non-profit
organizations and a corporate
representative in
ConocoPhillips. As a non-profit,
we are funded by federal,
state and private grants. The
Joint Venture Management
Board meets twice annually
and meetings are open to
anyone wanting to attend.

playas improve groundwater quality
Healthy, functioning playas are areas of focused recharge and improve the
quality of water flowing into the Ogallala Aquifer. Research shows that water
reaching the aquifer through playas is of higher quality than that going
through other pathways. This happens in two ways: first, as rainfall and runoff
travel toward the playa, the surrounding grasses trap sediments, which can
carry contaminants into the playa; then, as the water moves through the clay
floor of the playa, a second ‘cleaning’ process occurs as the soils beneath the
playa remove nitrates and other dissolved contaminants.

help playas do their job
Playas work best when they are surrounded by a native grass buffer that filters
out soil and agricultural contaminants and there are no pits or other
modifications to the playa. Filling in pits is one of the easiest ways to restore a
playa. In most cases, the spoil pile from the original excavation is present and
used to refill the pit. Once filled, rainwater and runoff can reach the large
cracks in a dry playa—which is essential for recharge to occur—rather than
collecting in the pit. The shallow water that spreads across the playa also

Playa Lakes Joint Venture
2675 North Park Drive
Lafayette, CO 80026
303.926.0777
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allows plants to flourish, which in turn provides important food and habitat
for migrating birds and other wildlife. USDA Farm Bill programs are available
to help landowners restore and conserve playas. Contact your local Natural
Resources Conservation Service Center for more information.
Revised March 2016

Groundwater Recharge
through Playas
Playas are a primary source
of recharge to the Ogallala
Aquifer, providing clean
water for future generations
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In November 2015, Playa Lakes Joint Venture held a Playa Recharge Summit with 14 scientists
and researchers who study various aspects of the playa ecosystem to determine what was
known about groundwater recharge through playas. The experts agreed that while the recharge
rate is not fast enough to counter the amount of withdrawals due to irrigation agriculture, it can
support farmers and ranchers with rainfed (dryland) crop production or grazing systems, as well
as municipalities that depend on the aquifer.

Amount of Recharge through Playas
Playa experts agree that playas recharge the aquifer at the rates described in the 2009 USGS Circular: Recharge
Rates and Chemistry Beneath Playas Literature Review (USGS recharge report; http://pubs.usgs.gov/circ/1333/),
which gathered and reviewed all the scientific literature about recharge to the High Plains Aquifer. According to the
report authors, “Reported recharge rates beneath playa floors range from about 0.01 to more than 10 in./yr, whereas
most interplaya settings in croplands and rangelands have recharge rates reported to range from about 0.01 to 1 in./
yr.” The scientists at the Summit supported using an average of 3 inches per year across the region in calculating
recharge rates through playas.

As the USGS recharge report indicates, recharge rates
vary based on a number of factors including depth to
aquifer, soil type, amount of soil saturation, evaporation
and transpiration. Recharge rates also vary during the
playa wet/dry cycle. According to the USGS report,
most of the recharge happens when the soils are dry
and have formed large cracks. Water runs off the
landscape and into the cracks, eventually making its
way to the aquifer (see diagram below). Then when
soils become saturated and the cracks seal, recharge
continues to happen through the clay soils at at the
edge of the playa where the clay soils meet the upland
soils. Recharge during this time happens at a much
lower rate.
The USGS recharge report concludes that “properly
functioning playa wetlands ... are thus important for the
overall recharge contribution to the southern High
Plains aquifer.”

Quality of Recharge through Playas
The benefit of a healthy playa—a playa with a grass
buffer and no hydrological modifications such as pits or
ditches—goes beyond simple recharge. Research
shows that water reaching the aquifer through playas is
of higher quality than that going through other
pathways. This happens in two ways: first, as rainfall
and runoff travel toward the playa, the surrounding
grasses trap sediments, which can carry contaminants
into the playa; then, as the water moves through the
clay floor of the playa, a second ‘cleaning’ process
occurs as the soils beneath the playa remove nitrates
and other dissolved contaminants. The result is high
quality water reaching the aquifer that can then be used
by those living on the land.

Time to Recharge through Playas
In general, water recharging today through playas will
be available for our children and/or grandchildren. The
time it takes for recharge to reach the aquifer and be
available for extraction varies depending on depth to
the aquifer formation and underlying soil type. If it is
shallow, water will recharge in months to years. If the
depth is approximately 100 feet, it will take years to
decades. If the depth is approximately 200 feet, water
will recharge in decades. At the deepest locations,
recharge could take a century to reach the aquifer.

Direct Recharge Benefits to
Landowners
When a landowner takes actions to increase recharge
on his/her property, that water benefits him/her directly.
Although water in the aquifer does flow horizontally,
flow rates are extremely slow (½-1 mile per 10 years).
Thus, the water is functionally compartmentalized in a
given area.

More Information
For more information, listen to the following podcasts
featuring interviews with some of the Playa Recharge
Summit participants.
Playas Provide Clean Water for Future Generations
www.pljv.org/clean-water-podcast
Playas Provide Direct Recharge Benefits to
Landowners
www.pljv.org/direct-benefits-podcast
www.pljv.org/playa-conservation
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Playas are a
primary source
of recharge,
providing clean
water for future
generations
Playas are a primary source of groundwater recharge and
can be an important part of a sustainable approach to
securing water for communities in the western Great
Plains. Throughout the region, aquifer levels are
decreasing. Many communities that depend on the High
Plains (Ogallala) Aquifer are experiencing declining
availability of groundwater. This decline is impacting nearly
150 towns and cities located above these areas (see
map), which means their future water supply may be
limited. Many of these towns are searching for solutions to
continue providing abundant and clean water for residents
including drilling more and deeper wells—just to provide
the same amount of water. Playa Lakes Joint Venture
(PLJV) can help communities prepare for a sustainable
water future by cooperatively working to restore playas.

What You Can Do
Towns can restore and conserve playas to help meet future water
needs. Restoration includes filling pits, ditches, and diversions,
installing native shortgrass vegetation buffers, and managing
surface water runoff to flow into playas. By diverting stormwater
into the playas, towns can keep roads and property from flooding
while increasing the amount of groundwater recharge.

Many towns depend on water from the Ogallala
Aquifer. Increasing recharge by restoring and
conserving playas can help municipalities develop
a sustainable water supply for future generations.
Photo: © photodee / 123RF Stock Photo

Low-tech, low-cost solutions for increasing the amount of
water flowing through playas—while limiting sediments
and impurities—are available. For example, in New
Mexico, several producers have developed innovative
methods for diverting water and filtering it before it
enters the playa, and the New Mexico Environment
Department developed a demonstration project to keep
water flowing into playas while removing excess
sediment and protecting roads from runoff.
It is also important to reduce or eliminate competing
water use. Although playas are a primary source of
recharge, withdrawals from irrigation greatly exceed
recharge from playas. However, some towns have found
that when nearby well use is reduced or turned off, water
levels in the aquifer rebound. Around the region, people
are talking about and experimenting with how to lessen
the amount of water used for irrigation and may be
interested in programs which offer technical and financial
support to retire irrigation wells near towns and
municipal wells. For example, in northwest Kansas, a
group of landowners formed a Local Enhanced
Management Area and collectively agreed to reduce
their total irrigation over a five-year period. The result
has been aquifer levels that have stabilized or even
increased across the area (see Learn More).

How We Can Help
PLJV can work with communities to develop a
restoration plan for the playas that feed the aquifer
below town wells. This plan will identify opportunities,
such as grant programs, to protect healthy playas and
conduct restoration work for those that have been
modified. Having healthy playas to the northwest of the
town’s water supply provides the most benefit since
water in the aquifer flows in a southeasterly direction.

Benefits You'll See
More Water
Groundwater recharge is a continuous process; the
water recharging through playas today will be available
for use by the next generation. A healthy, functioning
system of playas can provide high-quality water to help
support the needs of a small town. Playas across the
region recharge at an average rate of about three inches
per year*—that’s three inches of water the size of the
playa moving toward the aquifer each year. For instance,
a four-acre playa, which is a very small one, sends an
acre-foot of water toward the aquifer each year. That’s
325,851 gallons of water, more than enough to supply a
couple of families for a year.
Cleaner Water
The benefit goes beyond simple recharge; playas clean
the water as it travels toward the aquifer. Studies show
that water reaching the aquifer through playas is of
higher quality than that going through other pathways.
This happens in two ways: first, as rainfall and runoff
travel toward the playa, the surrounding grasses trap
sediments, which can carry contaminants into the playa;
as water moves through the clay floor of the playa, a
second cleaning process occurs as the soils beneath the
playa remove nitrates and other dissolved contaminants.
Recreational and Educational Opportunities
Healthy playas provide habitat for wildlife and
recreational activities for the local community. Wet
playas attract thousands of ducks, geese and a variety
of shorebirds during migrations, providing local hunting
and birdwatching opportunities. Also, playas are a living
laboratory where students can learn about wetlands,
geology and the history of the region.
*Gurdak and Roe, 2009. This report provides a review of
all the playa studies, with calculated recharge rates, up
to 2009. Three inches is an approximate average.

Learn More
Science behind how playas recharge the aquifer
http://pljv.org/playas-recharge
New Mexico playa demonstration project
http://tinyurl.com/nm-playa-demo
Kansas landowners form LEMA to reduce irrigation
http://tinyurl.com/kansas-lema

Contact Us
In this hypothetical example, restoring playas to the
northwest of town (those inside the oval) helps provide water
to the town wells (represented by the light blue dots).

Playa Lakes Joint Venture
2675 Northpark Dr. Lafayette, CO 80026
303.926.0777 | www.pljv.org

Playas & the Ogallala Aquifer
Recharge Rate Conversions for Playas in Curry County, New Mexico
Source

a) Parker et al, 2001

mm/hr mm/year

in/year

0.9 - 1.2 648 - 864

25 - 34

Total Volume
(in acre feet)

# of Gallons per year

10,756.25 - 14,628.5 3.50 billion to 4.77 billion

b) Gurdak & Roe, 2009

N/A

1 - 500

0.04 - 19.69

17.25 - 8,471.58

5.62 million to 2.76 billion

c) Playa Lakes Joint Venture

N/A

N/A

3

1,290.75

420 million

Numerous studies have explored the role of playas in relation to aquifer recharge. To date, over 175 publications
regarding the quantity and quality of the recharge rates of playas have been published, demonstrating their
importance in aquifer sustainability as well as human and ecosystem health. However, gaps do remain in
understanding and predicting accurate recharge rates to the aquifer. Model-based estimates prove difficult to
validate and uncertainty arises when recharge rates are evaluated across different spatial and temporal scales. To
account for this, reported rates should be converted to the same scale (seen above) before making comparisons.
This reduces misinterpretations and biases when it comes to management and conservation plans.
This table displays the recharge rates cited from two scientific literature sources (a, b) and the average rate
assumed by Playa Lakes Joint Venture (c, based on data reported in b) across the region (values in bold).
However, to conceptualize each of these reported rates, conversions were made from millimeters per hour,
millimeters per year, and inches per year, followed by calculating total volume (in acre feet) and total gallons of
water that may reach the aquifer through the 5,163 acres of playas in Curry County, New Mexico.
For example, Parker et al. (2001) recorded water infiltration rates of only 0.9 - 0.12 mm/hr. Conceptually, this
seems like a miniscule amount. But assuming a playa is wet for 24 hours, that rate becomes 21.6 - 28.8 mm/day.
On average, playas are wet for 30 days per year. Taking this into account, 648 - 864 mm/year (equal to 25 - 34
inches/year) of water could infiltrate the aquifer. If all 5,163 acres of playas in Curry County were properly
functioning, 10,756 - 14,628 acre-feet of water could be recharged to the aquifer. That would yield over 3.50 to
4.77 billion gallons of water per year.
Gurdak, J. J., & Roe, C. D. (2009). Recharge rates and chemistry beneath playas of the High Plains aquifer-A literature review and synthesis (No. 1333).
US Geological Survey.
Parker, D. B., Cahoon, J. E., Rogers, W. J., Rhoades, M. B., McCullough, M. C., & Robinson, C. (1998). Infiltration characteristics of cracked clay soils in
bottoms of feedyard playa catchments. In 2001 ASAE Annual Meeting (p. 1). American Society of Agricultural and Biological Engineers.

