
WATER FACTS – The Science, Human Impacts, & Our Future 

 THE SCIENCE  

Playa Wetlands  Ogallala Aquifer 

Playa wetlands are seasonal bodies of 

water that provide important resources 

for native plants and wildlife. Each playa 

is the collection point of a closed 

watershed. Playas are subject to frequent 

and unpredictable wet/dry periods. 

 

(McIntyre & Strauss, 2013) 

What are they? 

The Ogallala Aquifer is a shallow water table 

aquifer located under the Great Plains. The 

vast majority of the water pumped from the 

Aquifer is used for agriculture - 

approximately 95%.  

 

(Scanlon & Dutton, n.d.) 

Playa distribution in the Texas 

Panhandle is dictated by topography and 

soil type. Playas in the region are 

abundant, but decrease as you move east 

(off the Caprock Escarpment) and south 

(transitioning from the Great Plains to 

the Chihuahuan Desert). The vast 

majority (99%) of Texas playas are 

located on privately owned land.  

  

 

(McIntyre & Strauss, 2013) 

Where are they? 

The Ogallala Aquifer spans the Great Plains. 

In the Texas Panhandle, it extends through 48 

counties – with its southern border around 

Midland and its eastern border just off the 

Caprock Escarpment. 

 

(Center for Geospatial Technology; Texas 

Almanac) 

  

 

Clay is the primary soil type of playas, 

much different from typical Texas 

Panhandle soil. During dry periods, the 

clay forms large cracks, allowing water 

to permeate to the aquifer. These dry 

periods are vital! Without them, recharge 

rates of the aquifer would be much less. 

 

(Playa Lake Joint Venture) 

Geology 

The aquifer is composed of clay, silt, sand, 

and gravel, with water filling the spaces 

between. Throughout much of the South 

Plains, the Aquifer is about 100-200 feet 

below the land surface.  

 
(North Plains Groundwater Conservation 

District) 

The Texas Panhandle has approximately 

20,000 playas. Estimates for the number 

of playas in the Great Plains range from 

30,000 to 80,000 depending on the 

source of information. They are typically 

circular/ellipsoidal in shape and average 

15 acres in size.  

 

(Haukos & Smith, 2003; Playa Lake 

Joint Venture; McIntyre & Strauss, 

2013) 

Size 

The Ogallala is the nation’s largest aquifer 

which spans 174,000 square miles and 8 

states (SD, NE, WY, CO, KA, OK, NM, 

TX). 

Playas are naturally recharged by rain 

and runoff; however, agricultural 

irrigation systems feed many playas on 

croplands. Cropland runoff contains 

pesticides, herbicides, fertilizers, and 

sediment that will likely affect growth, 

abundance, presence/absence and 

behaviors of playa-related species. 

 

(Haukos & Smith, 2003) 

Recharge 

Recharge rates vary according to climate, 

precipitation, soil, and vegetation. Because of 

this variability, recharge rates are difficult to 

determine; however, its well know that the 

Ogallala is not a sustainable water source for 

the Texas Panhandle. Playas are the most 

important source for recharge – about 95% of 

aquifer recharge comes from playas. 

Naturally occurring playas are usually 

less than one meter deep. Deeper playas 

are typically a sign of dredging and 

indicate human interference. 

 

(McIntyre & Strauss, 2013) 

Depth 

Saturated thickness is a term commonly used 

to describe the depth of aquifers – essentially 

the amount of water “held” by the aquifer.  

The saturated thickness of the Ogallala 

ranges from a few feet to more than 525 feet. 

This variability is due to the geology and 

topography of the Great Plains from 10 

million years ago. The deepest parts of the 



aquifer are located where rivers flowed 

eastward from the Rocky Mountains. 

 

(High Plains Water District, North Plains 

Groundwater Conservation District) 
Playas are areas of high biodiversity 

because they are a natural source of 

freshwater that provide habitat to native 

plants and wildlife. This habitat supports 

nutrients and conditions for plant 

growth, along with breeding, foraging, 

overwintering, and migration stopover 

points for wildlife. If playas are 

negatively affected by surrounding land 

use, then biodiversity in the area 

decreases. 

 

(McIntyre & Strauss, 2013; Haukos & 

Smith, 2003) 

Ecology 

Aquifer springs, for example, the spring that 

feeds Buffalo Springs Lake, provides habitat 

for native plants and wildlife. Historically, 

this spring was used as a place for humans to 

settle because the water attracted large game, 

like bison. 

 

 

(Texas State Historical Association) 

Connectivity for wildlife between playas 

is an important issue in conservation for 

this region. Many populations (for 

example, frogs) can become isolated and 

lose their ability to interbreed. This can 

lead to inbreeding and will negatively 

affect these individual populations.  

  

 

(McIntyre website, Reece et al. 2012) 

Connectivity 

Most water-bearing areas of the Ogallala are 

connected. However, the Canadian River 

partially separates the North and South Plains 

portions of the Ogallala. 

 

(North Plains Groundwater Conservation 

District) 

 

 

 HUMAN IMPACTS  

Playa Wetlands  Ogallala Aquifer 

Playa wetlands have been altered or 

destroyed by pit excavation, deliberate 

infilling, sedimentation, feedlot runoff, 

municipal and industrial wastewater, 

road construction, overgrazing, and 

urban development. Since playas are 

closed watersheds, any activities within 

the watershed will disrupt the 

functionality of the playa and could 

decrease biodiversity. 

 

(Haukos & Smith, 2003) 

Disturbance 

Many argue that using the Aquifer’s water 

for agriculture would not be considered a 

disturbance because the water would not be 

used otherwise. Other than springs, the 

aquifer does not feed ecosystems or support 

organisms on its own.  

 

(Based on conversations with scientists.) 

By the mid 1980s, at least 90% of playas 

had been altered by human activity (e.g., 

pit excavation, deliberate filling, 

sedimentation, etc.). 

 

(Haukos & Smith, 2003) 

Human History 

After WWII, farmers replaced windmills 

with diesel powered pumps and began 

extracting water a very high rate. In 1937, the 

Panhandle had 1,166 wells, but by 1971 wells 

increased to 66,000.  

 

(Little, 2009) 

In the late 1990s, economic value of 

wildlife-related pursuits was estimated at 

>$180M in the Southern High Plains 

region. Playa-related wildlife was 

responsible for much of this estimate. 

 

(Steiert, 1998; Haukos & Smith, 2003) 

 

Economic Value 

The Ogallala aquifer permits large-scale 

agriculture in this region. It is responsible for 

the production of 1/5 of the nation’s wheat, 

corn, cotton, and cattle. It is also responsible 

for 30% of all groundwater irrigation in the 

U.S. 

 

(Little 2009) 



 

(Playa Lake Joint Venture) 

The city has altered and connected 

playas to provide a drainage system for 

storm water. They are called “playa 

lakes” to distinguish them from naturally 

functioning playa wetlands. This term is 

an oxymoron because lakes never dry 

and playas do. The majority of playa 

lakes within the city retain water all year. 

This makes them functionally different 

than naturally occurring playa wetlands 

that have frequent wet/dry periods. Playa 

lakes are not a source for Lubbock water. 

 

(City of Lubbock Water Department) 

Water Source  

for Lubbock 

Groundwater from the Canadian River 

Municipal Water Authority's Roberts County 

Well Field and the City's Bailey County Well 

Field are the two primary sources of water 

for Lubbock. The city also receives water 

from Lake Alan Henry. Lubbock has 

diversified their water supplies so that 

residents will have access to water for the 

next 100 years. Much of this supply is 

Ogallala water purchased from T Boone 

Pickens.  

 

(City of Lubbock Water Department, 

Lubbock Avalanche Journal, 2011) 

 

 

 OUR FUTURE  

Playa Wetlands  Ogallala Aquifer 

Despite being classified as a wetland, the 

national regulations for the conservation 

of wetlands typically are not applied to 

playas. Playas are not protected under 

law. 

 

(Haukos & Smith, 2003) 

 

Current Policies 

According to the High Plains Water District, 

the following rules are in place for water use: 

 Wells must be registered with the water 

district. Most are registered as “exempt” 

which means they pump less than 17.5 

gallons of water per minute. 

 Waste and pollution are not permitted. 

 The spacing of wells is determined by 

production, distance to another well, or 

distance from the property line. 

 For non-exempt wells, the district set a 

maximum allowable production rate 

(APR) of 1.5 acre-feet per acre per year. 

 All non-exempt wells (pump >17.5 

gal/min) are required to record their use 

of groundwater.  

 

(High Plains Water District) 

Conservation efforts for playas include 

building native grass buffers and 

livestock exclusion fences around playa 

perimeters. Native grass buffers decrease 

sedimentation from croplands and 

provide habitat for native wildlife. 

Fences limit livestock from overgrazing 

native plants that are vital for wildlife. 

 

(Playa Lake Joint Venture) 

Conservation 

The declining aquifer is not necessarily a 

problem of conservation – the water is of no 

value if it is not used. It is a problem of 

finding new and innovative ways to continue 

our agricultural yields when there is little 

water left. This can be done by dry land 

farming, planting crops that require less 

water, or changing farming practices (e.g., 

not plowing – leaving plant residue from the 

previous year to decompose and reduce 

erosion, capture rain runoff, and reduce 

evaporation).  

 

(Little, 2009) 

By the mid 1980s, at least 90% of playas 

had been altered by human activity (e.g., 

pit excavation, deliberate filling, 

sedimentation, etc.). 

 

(Haukos & Smith, 2003) 

Depletion Rates 

In 2008, approximately 96% of water 

pumped from the Ogallala (in the Texas 

Panhandle) was used for irrigation. Water is 

being pumped from the Aquifer at a rate that 

far exceeds recharge. The Ogallala is thought 

to have taken 6,000 years to be formed; 

therefore, some assume that it would take 
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approximately the same amount of time to be 

recharged. 

(Dutton, et al. 2001; Little, 2009; Overman, 

n.d.; Texas Almanac)  

A survey of landowners in 2006 by the 

Playa Lakes Joint Venture found that 

74% of landowners were willing to plant 

a native grass buffer around their playas 

if given some kind of incentive. 

 

(Playa Lake Joint Venture) 

Incentivizing Farmers 

Incentivizing farmers through government 

subsidies to use even more efficient water 

delivery systems may be one strategy for 

extending the life of the aquifer. 

Incentivizing the use of more drought 

tolerant crops may be another. 

 

(Based on conversations with scientists.) 
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