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Texas A&M—AgriLife Agronomic Monday Memo 
 

Salinity Challenges in Texas of Tangential Interest to Agriculture 
And what is ‘hard water’ vs. ‘soft water’?  Does each have implications for agriculture? 
 

 
Fig. 1.  Colorado State University’s Huma Tariq stands in Bay 1 of a reclaimed wastewater 
treatment pilot test site, Orla, Texas (northern Reeves Co.).  Sorghum/sudan was planted to 
determine the success of wastewater treatment to remove salts prior to surface drip irrigation.  
(Calvin Trostle, July 22, 2024.) 
 
Colorado State University (field work) and Colorado School of Mines (wastewater treatment) 
received a grant from NGL Water Technologies to develop methods for treating wastewater 
from oil and gas extraction operations in the Texas Permian Basin.  NGL is purportedly the 
largest wastewater disposal company in west Texas and southeast New Mexico.  They are tasked 
with disposing of 3 million barrels (42 gallons each) of wastewater a day.  For each barrel  



 

   
Fig. 2.  Orla, Texas (northern Reeves Co.) test site developed for testing of treated oil and gas 
wastewater treatment to remove salinity.  Original field site (left) before filling with soil.  The 
pilot test treatment plant is in the back (right).  (Calvin Trostle, July 22, 2024). 
 
of oil extracted often five to ten barrels (and sometimes more) of highly saline wastewater is 
also extracted.  This water, according to NGL, is saltier than ocean water!  NGL estimates up to 
50% of this wastewater could sufficiently treated in the Texas Permian Basin and southeast New 
Mexico for industrial or agricultural use. 
 
So how much water is this?  Using the conversion factors as follow, we can estimate the 
potential amount of wastewater possibly available for industry and agriculture: 
 

• 1 barrel = 42 gallons 
• 1 acre = 43,560 square feet (save this conversion factor, it is used in much agricultural 

work) 
• 1 acre-inch of water = 27,200 gallons (this is the amount of water 1 inch deep over one 

acre; save this number as well).  Farmers in Texas who irrigate frequently speak in terms 
of acre-inches of applied irrigation. 

• An acre-foot of water is 27,200 gallons/inch  X  12”/foot = 326,400 gallons per acre foot. 
• Thus NGL’s projection of possible water, if used exclusively for agricultural irrigation 

(there are massive logistic concerns how to get the water to fields), is ~2,300 acre-inches 
per day, or 193 acre-feet.  This would require many thousands of farm acres for disposal, 
if applied to agricultural land versus ‘wasting’ it on land that returns nothing of value.  
The water would come all year long, so summer and winter crops would be needed. 

 
Laboratory and greenhouse work in Colorado has now been scaled up to conduct a pilot test in 
northern Reeves Co., Texas (Fig. 1).   
 
The current practice to dispose of this wastewater is to pump it back deep underground using 
pumps with thousands of horsepower.  Geologists and geophysicists have gradually concluded 
this pumping sometimes generates the “tipping point” that leads to small earthquakes in oil and 
gas regions like Oklahoma and West Texas.  Recent earthquakes centered near Snyder, Scurry 
Co., Texas have registered as high as 5.1 on the Richter scale (the sixth strongest earthquake on 
record for Texas). 



 
Oil & Gas Wastewater Treatment Research—Agricultural Implications 
 
Removal of salts from oil and gas wastewater—or ocean water—for municipal, industrial, and 
agricultural use is expensive.  There are different technologies.  The implications of a cost-
effective, large-scale protocol are huge.  It has been said if Australia could economically 
desalinate ocean water, they would surpass the United States as the breadbasket of the world. 
 
The pilot test method CSU & CSM are field testing at Orla relies primarily on reverse osmosis.  If 
the methods prove successful in this pilot study, then NGL will evaluate the potential to expand 
on an industrial scale.  The needed scale up of the pilot model to do this would be a multiple of 
thousands and tens of thousands what is currently at Orla, TX.  And an additional challenge for 
NGL and other companies will be A) getting the water to a treatment facility, and B) how to get 
it to end users in industry and farming.  There is far too much reclaimed wastewater to haul by 
truck.  It will likely require pipelines (which cost >$2-4 million per mile to install). 
 
If CSU, CSM, and NGL are successful, there may be opportunities for AgriLife to develop further 
testing and then monitor field uses of “free” reclaimed wastewater (though NGL would like to 
sell the water if they can). 
 
Agriculture and You—Hard Water vs. Soft Water 
 
Regardless of where you live and work in Texas or your Texas travel destinations, you have likely 
encountered both hard and soft water.  Each has different chemical constituents. 
 

• Hard water.  These waters are more common as one moves west in Texas.  The 
predominant chemical constituents are the carbonates and bicarbonates of divalent 
calcium (Ca2+) and to a lesser degree magnesium (Mg2+).  In personal use, you can’t very 
well get soap or shampoo suds.  When you wash soap or shampoo from skin or hair it is 
like it wasn’t even there.   You might notice the buildup of ‘scale’ on cooking pots and 
pans.  To reduce this issue at-home, business, and even municipal water supplies have 
water softeners.  For human drinking, ironically, hard water has slight health benefits 
versus soft water (if it has sodium). 

o Irrigating crops with hard water can lead to visible salt deposits left by 
evaporating water (see the July 29, 2024, TAM-AAMM).  And too high 
concentrations in soils or pot media will hinder plant growth. 

• Soft water.  This water has minimal divalent cation carbonates and bicarbonates.  
Instead, it has mostly monovalent cations like sodium (Na+) and potassium (K+).  If you 
shower with soft water your skin feels slick.  It may be difficult to remove soap and 
shampoo.  Soft water with sodium, in contrast to rainwater or distilled water, can be a 
negative for human health.  Instead of using the saltshaker you are drinking the salt 
(sodium). 

o Soft water might seem advantageous for agricultural and horticultural irrigation.  
But waters that contain high sodium over time can lead to a build of soil sodium, 



leading to a “sodic soil” (see the Fipps/AgriLife Extension AGEN-PU-066 
document, on irrigation water quality standards, TAM-AAMM, July 29, 2024).  
The soil particles and aggregation of a healthy soil become ‘dispersed’ leading to 
poor water percolation and water dynamics in soil and plants can’t take up the 
water needed for growth and development. 

 
**  **  ** 
From TAM—AAMM one year ago:  “AgriLife Wheat Variety “Picks” for 2023-2024 Grain,” 
Comprehensive variety outcomes are the basis for four state regions.  (Instead, see the updated 
list for 2024-2025 Texas wheat at https://varietytesting.tamu.edu/smallgrains/ ) 
**  **  ** 
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