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Texas oil and gas activity is burgeoning, largely because of 

technological advances in hydraulic fracturing and horizontal 

drilling. But the lifeblood of hydraulic fracturing, or “fracking,” 

is water. Although fracking systems have been developed that 

do not use water, they are still in their infancy. As a result, the 

current increase in the state’s oil and gas (O&G) production 

from shale and tight sand formations remains heavily dependent 

on the availability of adequate water. 
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According to the U.S. Drought Monitor, as of Aug. 26, 
2014, more than 60 percent of Texas is under moderate 
to exceptional drought conditions. The Texas Water 

Development Board reports that the state average for surface 
water reservoirs is about two-thirds full, although the average 
in West Texas is closer to one-third. Groundwater levels con-
tinue to decline in many parts of Texas. 

The statewide percentage of freshwater used for fracking 
is less than 1 percent of total usage according to the Texas 
Railroad Commission. However, it can be much higher in areas 
heavily impacted by the drought. 

This means oil and gas related water usage should remain a 
topic of concern in much of Texas for the foreseeable future. 
The O&G industry continues to work on ways to reduce its 
reliance on the state’s freshwater supply. 

Texas real estate licensees can benefit from keeping abreast 
of what is happening with the usage, treatment and disposal of 
water by the O&G industry, because it can potentially impact 
local real estate markets. This article offers insights into a 
number of those issues. 

How Water is Being Used
Water is a factor in three areas of “upstream” oil and gas opera-
tions: drilling, fracking and production. Upstream activities are 
tied to the exploration and production of O&G while down-
stream activities involve their refining and processing. 

All three upstream areas can involve the use of water. After 
the fracking process ends, widely varying amounts of the water 
sent downhole to transport sand into the formation’s fissures 
to stimulate production will return to the surface as “flow-
back” water. This process generally takes a few weeks, and 
that water must be captured, treated for other O&G production 
activities, or disposed of. 

The Environmental Protection Agency (EPA) estimates that 
about 35,000 wells are hydrauli-
cally fractured in the United 
States annually, and between 70 
and 140 billion gallons of water 
are used to fracture those wells. 
Over one million wells have been 
fracked since the technology was 
introduced in the 1940s. 

Flowback water may continue 
for several weeks. Wells may then 
begin to generate “produced” 
water, which is brought to the 
surface from the formation in in-
creasing quantities over the life of 
the well and must be dealt with. 

The physical and chemi-
cal properties of flowback and 
produced water can vary signifi-
cantly depending on a number 
of factors. Different geographic 
locations, formation geologies or 
the specific hydrocarbons being 
produced can all have an impact. 
However, most produced water 

will contain various salts and may be referred to as “oilfield 
brine.” 

A report published recently by OTM Consulting in part-
nership with Douglas-Westwood estimated that 241 million 
barrels of produced water from O&G operations are generated 
globally every day. The volume of produced water from an 
individual well can ultimately turn out to be larger than the 
volume of hydrocarbons it produces. 

As well production begins to wane, a secondary recovery 
technique known as waterflooding may be used. Water is 
injected back into wells in the reservoir formation, and if suc-
cessful, the water physically sweeps the remaining displaced 
oil to adjacent wells where its production will be increased. 

Although the actual drilling process requires water of bet-
ter quality than what can be used for fracking, much smaller 
amounts are used. Drilling companies may also choose to use 
oil-based drilling mud in some locations rather than mud that 
is water-based, further reducing the need for water. 

Water in O&G Operations
A 2013 publication by the Society of Petroleum Engineers 
documents a field test showing that brackish water can be an 
effective substitute for freshwater in frack fluids. Texas does 
not specifically define the point at which freshwater becomes 
brackish water. The test was carried out in New Mexico’s 
Delaware Basin on the western side of the Permian. 

The Bureau of Economic Geology published a report in 2012 
for the Texas Oil & Gas Association that showed the amount 
of freshwater used in fracking operations is quite unequal 
across Texas shale plays, depending on local conditions. Usage 
ranged from as low as 20 percent in Far West Texas to nearly 
100 percent in East Texas. Heavy surface water use was com-
mon in the eastern part of the state with more reliance on 
groundwater (fresh or brackish) elsewhere. 



The study distinguishes 
between “water consumption” 
and “water use.” Water use is 
defined as the amount of wa-
ter required to perform frack-
ing operations, whatever the 
source or type of the water. 
Water consumption is defined 
as the amount of freshwater 
pulled from surface water or 
groundwater sources. 

Statewide frack water use and water consumption were 
projected to 2060. The amount of freshwater consumed is 
projected to stay relatively constant at about 70,000 acre-

feet per year despite the increase in water use, slowly falling by 
2060 with decreased fracking activity. 

The study argues that freshwater use will decrease over time 
for two reasons. First, the industry will get better at reusing 
flowback water, finding alternate sources of water such as 
sewer treatment plant wastewater and produced water, and at 
using brackish water, for which technological advances are cre-
ating additives that increasingly tolerate more salt. Second, the 
Permian, a part of the state where freshwater is at a premium 
and brackish-based frack fluids have already shown good suc-
cess, may become the long-run center of fracking in Texas. 

Water use and consumption in upstream oil and gas activi-
ties overall is forecast to continue being dominated by fracking. 

The age of the previous studies highlights the difficulty in 
finding current, relevant water usage data. A February 2014 
study by the nonprofit public interest group Ceres found that 
data is often inconsistent or nonexistent across the country in 
regard to:

• where the oil and gas industry is sourcing water,
• when they are sourcing it,
• how much is being sourced,
• what type of water is being sourced (as in fresh versus 

brackish or recycled) and
• how much is being consumed.

Treatment, Recycling and Reuse
Treating water from North American oil and gas wells was a 
$2.5 billion industry in 2010, according to the research and 
consulting firm Global Water Intelligence (GWI). Furthermore, 
GWI is seeing water treatment growth of about 10 to 20 per-
cent annually. 

Researchers at the Shale Water Research Center, a central 
clearinghouse for research, testing and advice for its member 
companies, believe there are four different water treatment 

technologies being actively used to remove salt, oil, grease and 
other organic and inorganic materials from produced and flow-
back water. Although an in-depth discussion of each is beyond 
the scope of this article, the processes generally involve:

• filtration — used to remove any larger solid materials 
suspended in the water;

• chemical precipitation — chemicals and/or pH are added 
to make small particles form larger ones which can then 
be easily removed;

• thermal-based technologies — used to produce distilled 
clean water and concentrated brine or salts and

• membrane filtration — a reverse osmosis process com-
monly used in water treatment that is most effective with 
water containing lower levels of dissolved salts.

Thanks to improvements in chemical treatments and ce-
ramic membranes, Apache Corporation has been able to filter 
salt and other solids out of brackish water used in horizon-
tal wells located in the Permian. According to Apache, less 
than half of the 40 million barrels of water the company has 
used for fracking operations in the Permian Basin have been 
freshwater.

Key considerations for an effective water treatment technol-
ogy are: 

• the way the treatment works; 
• what inputs are needed (for example, energy and 

chemicals); 
• what byproducts are generated and how they can be man-

aged or disposed; 
• the cost; 
• the limitations on raw water quality that it can handle; 

and 
• whether it will work dependably in a real-world application. 
Marcus Oliver Gay, a research director at IHS, believes that 

an increase in the cost of water treatment drives O&G opera-
tors more toward using disposal wells while an increase in 
transportation cost will drive them toward increased water 
treatment for reuse. Nationwide, some 16 percent of frack 

A WORKER MONITORS 
produced water being  

treated at a well site. 



THE TAKEAWAY

The increase in hydraulic fracturing in Texas has intensi-
fied discussions about water usage in time of drought, 
water treatment costs and contaminated water disposal. 
As oil and gas activities continue, these issues are likely to 
influence real estate markets in the state. 

fluids are made of reused water, a figure IHS expects will 
double in ten years. 

IHS also believes that future water management technolo-
gies are likely to focus on reduced treatment costs, reduced 
air emissions, minimizing transportation, minimizing energy 
inputs and capturing secondary value from the repurposed 
water. 

Water recycling should continue to grow. However, data re-
cently gathered by Bloomberg reveals that oil and gas producers 
have recycled less than 10 percent of their water in the Eagle 
Ford Shale and Permian Basin plays. The cost to recycle varies 
widely depending on the quality of the water being treated and 
the desired quality of the water after treatment.

Injection, Disposal Well Considerations

Three different categories of underground disposal 
or injection wells have been created by the Texas 
Railroad Commission (RRC). First, wells are labeled 

“injection” when oil and gas wastewater is returned to the 
reservoir where it originated by injection for secondary oil 
recovery. 

Next, wells are labeled “disposal” when oil and gas waste-
water is injected into underground porous rock formations 
not producing oil or gas that are isolated from useable quality 
groundwater and sealed above and below by unbroken and 
impermeable strata. 

Finally, wells are labeled “disposal into a productive zone” 
when oil and gas wastewater is disposed of by injection back 

Groundwater Ownership Versus Usage

In Texas, when a mineral lease is signed, whether the mineral 
owner owns the surface or not, the mineral lessee has the 
right to use as much of the surface and substances belong-

ing to the surface (such as groundwater) as reasonably needed to 
explore and produce the minerals. The lessee does not have to 
ask the surface owner for permission or pay for the usage. 

If the mineral owners own the surface, they can negotiate 
the sale of the groundwater to the oil company before signing 
the mineral lease. When the surface and mineral estates have 
been severed, there is no way for the surface owners to protect 
the physical surface or the groundwater because they cannot 
negotiate with the oil companies. But the usage of the ground-
water may be limited.

In Texas, the groundwater belongs to the surface owner 
when the minerals are severed from the surface. The only ex-
ception is when the mineral reservation specifically mentions 
the groundwater. 

Austin attorneys Peter Hosey and Jesse Lotay wrote in 
“Quench My Thirst: Water Rights in the Context of Water 
Treatment Technologies,” that usage in Texas is limited to the 
beneficial uses of the groundwater on the leased premises or 
lands pooled with it. The right allows the use of the groundwa-
ter without granting title, creating a vast difference between 
use and ownership. As a result, problems may occur with the 
treatment of wastewater in Texas.

As the attorneys point out, Texas law did not foresee the 
recycling of wastewater or the economic benefit that may be 

created by its treatment. 
Assuming the oil com-
pany takes the groundwa-
ter under its implied right 
without paying for it, the 
groundwater, including 
any flowback water, still 
belongs to the surface 
owner. If the mineral 
lessee treats and sells the 
water, the proceeds belong 
to the surface owner, not 
the mineral lessee.

The lessee may trans-
fer the water to another 
person for treatment for a 
subsequent beneficial use. 

According to the recently enacted Chapter 122 of the Texas 
Natural Resources Code, the water becomes the property of the 
person in possession. The statute raises the question of a con-
stitutional taking when the groundwater was initially acquired 
under the implied right.

Dr. Hunt (hhunt@tamu.edu) is a research economist with the Real Estate 
Center at Texas A&M University. 

In Texas, when a mineral lease is signed, whether 
the mineral owner owns the surface or not, the 
mineral lessee has the right to use as much of the 
surface and substances belonging to the surface 
(such as groundwater) as reasonably needed to 
explore and produce the minerals.

into the productive zone where it originated without the added 
benefit of any secondary recovery. 

In 2013, more than 50,000 permitted oil and gas injection 
and disposal wells were located in Texas. Approximately 
35,000 of the wells were active, and about 80 percent of the ac-
tive wells were injection wells.

The overwhelming majority of injected and/or disposed 
fluids in Texas is produced water. The primary reason cited by 
operators for injection or disposal of waste fluid is that it is less 
expensive than treatment. 

Under Texas law, if wastewater disposed of in an injection 
well leaks onto a neighboring property, the owner of the land 
with the well may be held accountable. More in-depth infor-
mation on this potential problem will be provided by Real Es-
tate Center attorney Judon Fambrough in an upcoming issue 
of Tierra Grande magazine. 
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