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As I
SEE IT

Read more commentary at 

HartEnergy.com

JENNIFER PRESLEY  

Executive Editor
jpresley@hartenergy.com

I
fi rst wrote about water and hydraulic fracturing in 
2013. At the time, Texas, Oklahoma and most other 

southwestern U.S. states were suffering through a 
drought that fell somewhere between severe to near 
catastrophic in its intensity. At the same time, the devel-
opment of unconventional oil and gas resources was 
running at a fevered pace. The industry’s thirst for water 
in the six years since, while signifi cant, was not so great 
as to slow production down. 

Water sourcing has evolved to meet that demand, so 
too did effective water management solutions. Rather 
than use freshwater, operators are using recycled water. 
Water hauling is shifting from trucks to pipelines. Dis-
cussions surrounding midstream systems now require 
clarifi cation—oil, water or both? Frac pond monitoring 
by satellites orbiting the big blue marble we call Earth is 
providing key intel on planned or ongoing operations.

“U.S. demand for water management services associ-
ated with the acquisition, transport, transfer, storage, 

fl owback, treatment and disposal of water increased 
25% in 2018 to $23 billion,” according to Spears and 
Associates market report on U.S. water management. 
“This is due to increased horizontal drilling activity, 
increased per-well frac job size and increased recycling/
treatment activity.”

The analysts estimate that 6.4 Bbbl of water were 
sourced for in drilling and completion (hydraulic frac-
turing) in the U.S. in 2018, up 43%. 

“Water required for drilling and completion is pro-
jected to exceed 10 Bbbl by 2023, a 10% CAGR [com-
pound annual growth rate] over the 2018 to 2023 time 
frame, due to continued growth in drilling and produc-
tion activity,” according to the report.

This month E&P features the signifi cant progress 
made in the oilfi eld water management space, reviews 
technologies making an impact 
and discusses the next generation 
of water challenges. 

7

In Memoriam: Kevin Higgins, 
Former President of Hart Energy

It is with great sadness that Hart Energy mourns 

the death of its former president and COO Kevin F. 

Higgins, who passed away at his home in Rockaway, 

N.J., on Feb. 1. He was 56.

He was surrounded by his family after putting up 

a courageous fight against cancer.

“Kevin meant so much to us, personally and pro-

fessionally,” said Rich Eichler, CEO of Hart Energy. 

“A man of honor and of the highest integrity, he was 

a friend, mentor and partner who possessed a dry wit 

and was always ready to debate you. He truly cared 

about Hart Energy and every one of our employees.” 

“Forward thinking, analytical, 

driven and ever curious—Kevin 

was a genuine leader,” said Rey 

Tagle, senior vice president of 

data services. “He had perfected 

the art of motivating others with 

his unique balance of praise, 

tough love and self-deprecating humor.”

Kevin’s loss is felt keenly by everyone at Hart 

Energy. It was our privilege to know and work 

with him. 

Rest in peace, Kevin. ■

Water Slides Into the Spotlight  
New technologies and approaches are bringing balance to the production of oil, gas and water.  

Kevin Higgins

HartEnergy.com   |   March 2019
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INTELLIGENCE

By Richard Mason, Chief Technical Director

G
one green on your completions? Odds are you 

will within the next couple years, and you may be 

pleasantly surprised with the result. That’s not solely due 

to the goodwill you, as an industry representative, will 

engender with a skeptical public. Rather, green comple-

tions materially impact recovery and the bottom line.

Think of green completions as reduced emission 
completions, said John Cavitt, CEO for private-equity 
backed Covenant Testing Technologies LLC, which 
has been an industry consolidator on engineered 
flowback and well testing. The most visible compo-
nent involves reducing vent gas into the atmosphere 
from inefficient flares. Vent gas, flash gas, toxic 
gasses and methane are captured 
at the tank after separation and 
combusted in high-efficiency 
flares or, in more sophisticated 
applications, compressed into 
sales, used for fueling wellsite 
equipment, reinjected into neigh-
boring wells to improve recov-
ery or incinerated in a way that 
reduces up to 98% of vented hydrocarbons. 

Two years ago less than 10% of onshore comple-
tions had a reduced emissions component. That 
share doubled in the last two years and, depending 
on commodity prices, may double again in the next 
couple years. 

In Colorado strict local rules mean 100% of wells 
employ reduced emission designs. E&P companies 
are implementing green completions in the Eagle 
Ford and Haynesville shales. The elephant in the 
room, of course, is the Permian Basin, where pipe-
line constraints and infrastructure issues are increas-
ing the volume of flaring. 

E&P companies reported flaring 55 Bcf of 
Permian Basin gas in 2017 before takeaway con-
straint became more acute, according to the Texas 
Railroad Commission. The Environmental Defense 
Fund used satellite data to argue that volume was 
closer to 104 Bcf. Whatever the volume, the issue 
impacts public perception of the industry. 

Covenant developed its FlareZero technology to 
manage emissions at the well site during the previ-
ous federal administration’s push to reduce wellsite 
venting, particularly methane. While those regula-
tory efforts have paused in the current administra-
tion, E&P companies are recognizing that political 
uncertainty has been reintroduced into oil and gas.

Larger E&P companies are using the current reg-
ulatory pause to get ahead of the issue so that they 
will be prepared if the trend changes in the future. 

While a reduction in open flaring is an obvious 
benefit, additional value lies in ancillary impacts. 
These include worker protection and increased 
recovery from employing engineered solutions 
during flowback and IP.

Green completions involve a measurement com-
ponent, incorporating real-time 
data acquisition on multiphase 
fluid flow, identification of emis-
sions and volumes, and increase 
the velocity and granularity of 
well data during flowback, which 
E&P companies can use to make 
informed decisions on, for exam-
ple, choke management.

“We not only control what we’re flaring, but we’re 
measuring it for the first time,” said Michael Joacim, 
director of engineering solutions at Covenant. “It 
allows operators to hone their compliance and their 
operations during the flowback period.”

Traditionally, E&P companies employed a cookie- 
cutter approach to testing and flowback rather 
than approaching each well, or each pad, as unique 
and adjusting accordingly to maximize recovery. 
Covenant’s testing shows engineered completions 
provide low double-digit gains in cumulative produc-
tion over the first 24 months compared to peer wells.

That issue is becoming important with the spread-
ing drought in Wall Street capital to underwrite 
energy development. Previously, many E&P compa-
nies scrambled to boost IP to flip acreage but now 
find those properties will be on their hands for a 
longer period.

“You have a week to get it right,” Cavitt said. “But it 
makes a difference in the well’s long-term EUR.” 

Reduced Emission Completions     
Green completions materially impact recovery and the bottom line.

n Large E&P companies  
are moving to reduced  
emission completions.

n Benefits include public  
perception, worker safety  
and better economics.

http://HartEnergy.com
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TECHNOLOGIES

A
West Texas summer is brutal in its beauty. The 
dry heat cracks skin, turns sweaty brows into salt 

fl ats, and breathing is akin to swallowing fi re. For 
thousands of years, all beings great and small search-
ing for a little spot of cool in an ocean of Permian 
brown made their way to the “Oasis of the West.” 
Water attracts life, and the cool, clear San Solomon 
Springs located near Toyahvale has served as a water-
ing hole for many over the centuries. 

In 1934 the Texas State Parks Board acquired nearly 
46 acres surrounding the springs. Between 1935 and 
1949, the Civilian Conservation Corps built the facil-
ities that would transform the watering hole into the 
world’s largest spring-fed swimming pool. 

In the many 
decades since its 
opening, the iconic 
pool at Balmorhea 
State Park has served 
as a favorite family 
vacation destination 
and respite for the 
road-weary traveler. 
The 1.3-acre pool is 
up to 25 ft deep, holds 
3.5 MMgal of water 
and the water tem-
perature stays at 
72 F to 76 F year-
round, according 
to the Texas Parks 
and Wildlife Depart-
ment (TPWD). 

So when news 
broke in early 2018 that the pool had closed, many 
were alarmed. The closure was due to the structural 
collapse of a pool wall caused by years of erosion from 
the fl ow of water from the springs.

The Texas Parks and Wildlife Foundation (TPWF) 
established a fund to help raise the estimated $2 million 
it would take to make the necessary repairs. In August 
2018, Houston-based Apache Corp. jump-started the 
fundraising effort with a $1 million challenge grant, 

pledging to match all donations dollar-for-dollar up to 
$1 million. The goal was quickly met, with more than $1 
million raised, according to a press release, with about 
60% of the more than 575 donations being under $100. 

In January Apache 
CEO and President 
John J. Christmann 
IV delivered the 
check to the TPWF 
and announced that 
the company pledged 
an additional $1 
million contribu-
tion to establish an 
endowment to ben-
efi t Balmorhea State 
Park in perpetuity. 
The endowment will 
provide resources for 
the enhancement 
projects to the park 
in the future that 
are beyond standard 
maintenance projects 

provided through state funds.
As a child who has dipped her toe in the Springs’ 

cool waters and found humor in the jarring juxtaposi-
tion of a sign offering scuba diving lessons in the des-
ert, I’d like to give my thanks to the TPWF, TPWD, 
Apache Corp. and all those that 
contributed to the effort to 
reopen the park and ensure it is 
there for future generations. 

Keeping the Goodwill Flowing
A treasured Texas landmark is set to reopen after an independent operator partners with the 

state to fund repairs. 

Read more commentary at 

HartEnergy.com

JENNIFER PRESLEY
Executive  Editor

jpresley@hartenergy.com

More than 15 MMgal of water fl ow through the pool at the Balmorhea 

State Park each day, gushing from the San Solomon Springs. 

(Source: Allyson Kitts/Shutterstock.com)

http://HartEnergy.com
http://HartEnergy.com
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T
he notion that oil and gas companies are slow to 

adopt change lies somewhere between truth and 

reality. It is a common refrain from service providers 

touting their latest mouse trap to say it’s been met 

with skepticism and reluctance. What is just as com-

mon, however, are examples of companies quickly 

shifting gears when faced with a signifi cant challenge 

or opportunity. 

One such example is occurring in water manage-

ment practices, particularly in the Permian Basin, 

where extremely high water cuts—and a huge 

demand for water for fracturing operations—have 

forced companies to seek innovative solutions. The 

result has been a water management landscape that 

has evolved during the past few years to feature a wide 

range of reuse and recycling practices that are friendly 

to both the environment and to bottom lines.

Among the most recent efforts was The Water 

Challenge Program (WCP), a one-year pilot program 

conducted by researchers at the Houston Advanced 

Research Center (HARC) and funded by the Cynthia 

and George Mitchell Foundation. 

Andra Wilcox, HARC’s lead researcher on the WCP, 

said the program was created to offer a tool for com-

panies to undertake and document voluntary water 

conservation efforts through cost-effective practices 

that address environmental issues. 

During the course of the study, researchers con-

ducted literature and case study reviews, toured sev-

eral operator sites in the Permian Basin and met with 

regional stakeholders to get a sense of the industry’s 

current commitments and practices.

“We wanted to have all of the stakeholders in the 

same room and to have them talk to each other and get 

a sense of what their concerns are, what their fears are 

and what really goes into protecting groundwater, pro-

tecting land, protecting water sources, especially in parts 

of Texas where water is pretty scarce,” Wilcox said.

Among the companies that contributed in some 

capacity in the study were Shell, Hess, Pioneer Natural 

Resources, Southwestern Energy, Chevron, Devon 

Energy and BP. 

“What we learned in this is the biggest challenges 

focus on logistics,” Wilcox said. 

Among the logistical challenges the WCP identifi ed 

were transporting water to and from well sites, water 

storage and the need for improved infrastructure. 

The program’s fi ndings also included identifying 

logistical opportunities.

Wilcox explained that there was some initial thought 

given by the HARC team to, if not make it a permanent 

project, extend the WCP beyond its one-year scope. 

However, Wilcox said the team found that many com-

panies were already taking part in the “most applicable 

practices,” as the study deemed them. 

“One of the takeaways was there are opportunities for 

common infrastructure, shared or regional collabora-

tion among the operators,” she said. “Well, now I’m see-

ing that some of the companies are doing exactly that.”

An example of such a collaboration was announced 

in late January when the University Lands (UL) in 

the Delaware Basin selected a joint venture between 

H2O Midstream and Layne Water Midstream to be the 

exclusive provider of water services on 167,000 acres in 

three Texas counties. Under the agreement, the joint 

venture, UL Water Midstream LLC, will source ground-

water and gather, store, transport, recycle and dispose 

of produced water from oil and natural gas wells.

More challenges in Permian Basin water management 

will eventually present themselves, such as the inevitable 

drought and possible seismicity issues. But companies 

have proven that, when it comes to man-

aging water issues, they are more likely 

to adopt innovative new solutions than 

be reluctant to try something new. 

Read more commentary at 

HartEnergy.com

BRIAN WALZEL

Associate  Editor, 

Production Technologies

 bwalzel@hartenergy.com

Rapid Evolution Emerges in Permian 
Water Management Practices  
Collaborations and JVs are indicative of innovative attitudes in the Permian Basin.

http://HartEnergy.com
http://HartEnergy.com
mailto:bwalzel@hartenergy.com
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By Laura Capper, EnergyMakers Advisory Group

T
he Permian Basin’s prolific rise in world energy 

dominance in the three short years following the 

downturn is an awesome testimony to the oil a nd gas 

industry’s can-do spirit. The industry is collectively set-

ting its sights on the next round of fine-tuning to ensure 

the Permian’s massive energy economy can continue 

operating for the long haul. 

The buzz these days seems to be that “water is the new 

oil.” Of course, water is not trading anywhere close to 

the value of oil. However, the cost of water and the cost 

of getting rid of produced water can have a double-digit 

impact on the cost of producing oil. This article exam-

ines current market drivers as applied to one of the most 

prolific operating regions and explores the cost implica-

tions for industry and evolving market opportunities for 

thrill-seeking entrepreneurs and financiers.

Current business drivers
Between 2007 and 2012, produced water volumes across 

the U.S. were flat, with very little aggregate change over 

the five years. Historically, produced water from declin-

ing conventional formations essentially balanced out 

the produced water growth from unconventional wells. 

Sometime between 2016 and 2019, the balance changed 

in many regions, with unconventional produced water 

growth overtaking conventional produced water declines, 

particularly in the Permian. 

If the Texas Delaware Basin continues growing 10% 

or more in annual completions, its produced volumes 

could rise from an estimated 1.9 Bbbl in 2019 to 4.8 

Bbbl in 2024. By comparison, these projected 2024 

levels would come close to 25% of the total U.S. pro-

duced water volumes just seven years ago, which hov-

ered around 21 Bbbl, according to studies conducted 

by John Veil for the Groudwater Protection Council in 

2012 (Figure 1).

In the Delaware Basin, proppant and frac fluid growth 

per stage grew 400% from 2013 to 2017, according to 

Drillinginfo. With four times the volume and 10% to 

70% of injected frac fluid flowing back into the produc-

tion stream in the first year, this added as much as 15% 

to 20% more volume to the growing base of produced 

water in the region.

Over the last five years, Texas, Oklahoma, New Mexico 

and many other oil and gas states have changed either 

their regulations or internal policies in an attempt to 

understand and mitigate induced seismicity possibly 

related to oilfield operations. 

In some cases, seismicity was associated with oilfield 

operations, as with injection into the deep Arbuckle 

Formation in Oklahoma. When deep injection volumes 

were reduced, the seismicity subsequently declined. In 

the Texas Delaware Basin, findings of possible causation 

have yet to be published within the scientific commu-

nity (although promising studies are underway). The 

lack of causation diagnosis creates challenges for reg-

ulators and the industry, as each deal with persistent, 

low-magnitude seismicity may or may not be tied to 

injection, production or completion activities.

Regulators are taking a conservative stance concern-

ing permitting new injection wells in seismic-prone 

areas. For example, the Texas Railroad Commission 

considers new permit applications for disposal wells in 

seismic areas with greater scrutiny, assigning maximum 

injection volumes and pressures on a case-by-case basis. 

Review of permit backlogs, volumes and allowable injec-

tion pressures suggests additional disposal well capacity 

growth will be moderated in these areas with periodic 

seismicity. Reeves County, in the heart of the Texas 

Determining the True Cost of Water      
Business drivers in water management and its cost are significant in the Permian Basin.  

(Source: EnergyMakers Advisory Group)

FIGURE 1. TEXAS DELAWARE PRODUCED  
WATER OUTLOOK
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Delaware Basin, is one such area. These new internal 

guidance policies are not anticipated to affect existing 

saltwater disposal (SWD) wells, although they effectively 

moderate new (incremental) SWD capacity growth. 

Importantly, EnergyMakers’ estimate of moderate SWD 

well growth still reflects a threefold injection increase 

between 2017 and 2022 (Figure 2).   

That is a lot of water and a significant increase. 

EnergyMakers did not account for the theoretical 

practical limit it modeled, but it assumed behaviors are 

driven by a combination of regulatory moderation and 

operator understanding of local formation injectivity.

Similar to episodic regional seismic issues, regions with 

higher or gradually increasing bottomhole pressures are 

being observed. The classic example is the San Andres 

Formation in the Texas Midland Basin (Figure 3). 

Most likely, these are regions where the injection of 

conventional produced water has occurred for many 

years, and now fluids from unconventional sources also 

are being injected. These bottomhole pressure changes 

(estimated by EnergyMakers from surface pressure 

and volume measurements, together with operating (Source: EnergyMakers Advisory Group)

FIGURE 2. MODERATED GROWTH OUTLOOK:  
TEXAS DELAWARE SUBSURFACE INJECTION
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conditions) can be influenced by formation pressure 
increases (or the formation’s ability to dissipate pres-
sure throughout the confined interval) as well as local 
operational practices, which could be mitigated, such as 
fouling or plugging from organics or solids content. 

Although operators are injecting well below allowable 
volume and pressure limits, persistent increasing forma-
tion pressures can be an indicator that the future injection 
capacity (rate) of the formation may diminish with contin-
ued use. (Formation capacity reflects the formation’s abil-
ity to process and dissipate the fluid throughout the body 
and is rate-related, as opposed to a volumetric limit.) 

This trend is readily apparent in certain shallow-mod-
erate depth formations in the Texas Permian and in 
New Mexico’s Eddy and Lea counties in the Delaware 
Basin. In these regions, regulators are assessing new 
injection capacity on a case-by-case basis due to concerns 
about observed surface pressure increases or concerns of 
production interference claims by operators. 

Historically, the produced water business has always 
been a local market. Water is disposed of, recycled or 
reused as close as possible to where it originated to 
minimize transportation and handling costs. However, 
intense drilling in the most lucrative plays, declining 
EOR applications and local SWD well availability have 
resulted in regional variances. If local disposal capacity 

is not readily available, pipelines are rapidly emerging as 
the more viable way to transport fluids to more receptive 
disposal capacity located tens to hundreds of miles away. 

Are the challenges manageable?
The good news is, when taken as a whole, Texas and 
New Mexico have ample capacity to handle produced 
water safely with sufficient investment. Further, private- 
equity financiers are keen to finance infrastructure 
providers of water management assets like pipelines, dis-
posal wells and treatment systems.

However, an escalation in water management costs 
can have a multiplying effect on oil extraction costs. 
Consider a typical Delaware Basin well with a water-oil 
ratio of 5.5 to 1 and the operator pays $1/bbl to trans-
port and dispose of its produced water. For this oper-
ator, a theoretical $1 increase in produced water han-
dling could burden its $50/bbl oil with $5.50—more 
than 10% of its value—in additional costs.  

Future concerns about disposal capacity, combined 
with potentially rising water management costs will 
drive new behaviors for the betterment of the industry 
and the environment. EnergyMakers illustrates several 
Texas Delaware Basin development scenarios that pres-
ent the opportunities (or challenges, if not addressed) 
in water management going forward.

FIGURE 3. The prolific San Andres Formation is an example of a long-running “workhorse” formation now showing signs of  

gradual pressurization in certain areas, but not all.  Note the variability throughout the formation; many portions of the San Andres 

are also well within expected pressure regimes. (Source: EnergyMakers Advisory Group)

http://HartEnergy.com
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Scenario cost modeling in the Texas  
Delaware Basin
EnergyMakers constructed a simple model of future 
development scenarios and associated water manage-
ment volumes and costs for six Texas counties straddling 
the Texas Delaware Basin: Culberson, Loving, Reeves, 
Pecos, Ward and Winkler.

Market scenarios tested included low, medium 
(10% growth) and high drilling and completions 
(D&C) outlooks. For each scenario, the following 
were modeled:

• estimated legacy produced fluid base before 2018 
and estimated decline;

• projected new produced and frac flowback fluid 
from new D&C programs;

• scenarios for produced water and flowback fluid 
reuse for fracturing; 

• a theoretical SWD and EOR injection “practical 
capacity” forecast of the Delaware Basin as estimated 
by EnergyMakers; 

• new freshwater or brackish source water used for 
fracturing; and 

• surplus produced water (what remains after the 
operator has exhausted lowest cost alternatives 
based on operating practices).

Two of the nine scenarios modeled are examined in 
figures 4 and 5. EnergyMakers used a base-case growth 
outlook of about 10% per year for D&C of new wells in 
the Texas Delaware Basin. The cost assumptions were 
simple (Table 1).

Low reuse case. A modest amount (15% of completion 
volumes) of produced water reused for fracturing at 
$0.50/bbl requires 85% makeup water from a fresh or 
brackish water supply at $1.50/bbl. In the year 2023 sce-
nario, after disposing of 2.3 Bbbl locally at $1.50/bbl, 
1.5 Bbbl of surplus fluids remain in the region requir-
ing processing at $3/bbl (Figure 4).

To estimate the cost impact to the operator on a 
per well basis, EnergyMakers assumes every well in the 
region behaves identically. Under this scenario, the typ-
ical 2020 well would have $2.33 million in above-speci-
fied water management costs.

High reuse case. In this case, 85% of completion 
volumes comprise treated produced water, requiring 
only 15% makeup water from a fresh or brackish water 
supply. In the year 2023 scenario, after disposing of 2.3 
Bbbl locally, only 0.3 Bbbl of surplus fluids remain, an 
80% reduction in volumes requiring more expensive 
processing costs (Figure 5).

The corollary high reuse well has an estimated 
$1.79 million in specified water management costs,  

TABLE. 1: MODELED COST ASSUMPTIONS  
(PER BARREL)

New frac source water: water cost + transport  $1 

Treat flowback/produced water for reuse  $0.50 

Local transport and disposal  $1.50 

Surplus water remotely piped or recycled for 
discharge/beneficial reuse (future avg. cost)

 $3 

(Source: EnergyMakers Advisory Group)

FIGURE 4. BASE CASE DRILLING OUTLOOK: LOW REUSE (15%) SCENARIO

(Source: EnergyMakers Advisory Group)
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a savings of $540,000, or 23% of specified water costs 
per well. 

By adopting a high reuse approach (contingent on 
minimal impact to well productivity and performance), 
Texas Delaware operators would achieve more than 
$4.3 billion in annual savings by 2023, according to 
these scenarios and projections (Figure 6).

While none of these scenarios will accurately predict 
future Delaware volumetrics and costs, meaningful cost 
savings, along with minimization of disposal volumes, 
were obtained with the high reuse approach for every 
scenario explored (Figure 7).

The case for reuse (15% savings between high and 
low reuse approaches) is important in low drilling sce-

narios, most likely associated with low trading prices 
and margins, and tight cost controls. The case for reuse 
is compelling in both medium and high drilling sce-
narios, with price savings at 23% and 25%, respectively. 
However, the savings apply to vastly larger volumes of 
activity, resulting in a greater bottom line impact on 
industry profit.

Early adopters: leading edge or  
bleeding edge?
EnergyMakers believes these price differentials are sig-
nificant enough that forward-thinking operators and 
service providers would logically be early adaptors of 
solutions that deliver a sustained economic advantage. 

There is a land grab or competitive mindset in certain 
areas perceived to have injection capacity constraints or 
increasing disposal costs (e.g., New Mexico sweet spots 
in Lea and Eddy counties, and aseismic injection zones 
in the Delaware Basin). Timing—and being an early 
mover—may provide long-term advantages over slower 
moving peer companies. 

Lastly, anyone in the business knows that water treat-
ment in the oil field is an inherently complex process 
with a learning curve. No program is likely to be an 
overnight success. It is advantageous to make mistakes 
while volumes are still manageable. 

Looking forward
EnergyMakers believes reuse, recycling and smarter 
fluid logistics will no longer be optional. These pro-

FIGURE 5. BASE CASE DRILLING OUTLOOK: HIGH REUSE (85%) SCENARIO

(Source: EnergyMakers Advisory Group)

FIGURE 6. SIX-COUNTY DELAWARE SPENDING: 
BASE CASE (10%/YEAR) DRILLING OUTLOOK
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cesses will evolve to become a key determinant in 

price competitiveness. There are several opportuni-

ties today: 

• The increased reuse of produced and flowback flu-

ids to generate clean brines for hydraulic fracturing, 

as the nine Texas Delaware Basin scenarios suggest, 

is an alternative that likely will be the best option to 

reduce disposed volumes and overall water manage-

ment costs.

• The industry will adopt produced water pipelines 

and smarter fluid logistics as the most cost-effective 

ways to transport fluids safely, both within and out-

side local operating areas. Pipeline networks will 

evolve that allow routing water to a managed port-

folio of treatment, disposal and storage options. 

Intelligent planning systems, real-time monitoring 

and the Internet of Things (IoT) will help plan 

and manage the network and networked assets.

• Apply more science to disposal formation selection, 

SWD operation and water management. Ten years 

ago, the industry did not care about getting 15% 

more fluid into an SWD well. Going forward, that 

incremental 15% will have more value, and the 

industry is more likely to pay for systems and services 

that will help maintain or increase this capacity. 

The larger players—both operators and water manage-

ment companies—will be more scientific about how they 

select and operate disposal wells. The concepts of reser-

voir production engineering will be applied to injection 

formation management to keep closer tabs on injection 

systems and possible formation fatigue. Similarly, the 

industry will up its game to determine optimal treatment 

regimens driven by real-time influent water quality test-

ing. Real-time monitoring, automation and IoT will be 

enabling technologies allowing this to happen, with the 

added benefit of reducing field labor costs. 

Tomorrow’s areas for opportunity
While it is doubtful the high salinity states (including 

Oklahoma, Texas and New Mexico) will treat produced 

water to drinking water standards in the immediate 

future, EnergyMakers bets that it will start to happen—

even in Texas—within the next five years. At that time, 

when the industry generates more produced water than 

the oil and gas industry can reuse or dispose of locally, 

the alternatives are

• Pipe the fluids even farther away to receptive dis-

posal infrastructure;

• Treat surplus produced water for discharge, allow-

ing water to remain in the hydrocycle, and poten-

tially in the future contribute to replenishment of 

surface waters and aquifers; and

• Recycle produced water for beneficial use by  

other industries. 

According to the Texas Water Development Board’s 

2016 Plan, the two water districts straddling the Texas 

Delaware Basin will have combined annual water 

demand of 11 Bbbl/year starting in 2020 (excluding oil 

and gas needs), with a striking 25% of that demand pro-

jected to be unmet, a deficit of some 2.5 Bbbl/year.  

With proper treatment, monitoring and ongoing 

safety assurance required at each step of the production 

chain, there is no reason that 

the oil and gas industry cannot 

evolve to contribute to the 

water demands of other indus-

tries. In doing so, the oil and 

gas industry also would enable 

new industry growth and diver-

sification for local economies. 

While the regulatory path  

to beneficial reuse is anything 

but simple for oil and gas 

stakeholders, EnergyMakers’ 

view of the data suggests it  

will be necessary if the U.S. 

intends to maintain its stake in 

energy leadership and energy 

independence, each of which 

currently relies on hydrocar-

bons. It is time to get the con-

versation started. 

FIGURE 7. The high reuse case for completions provided notable savings for every scenario 

modeled. (Source: EnergyMakers Advisory Group)
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By Rob Bruant, B3 Insights

I
n 1968 Garrett Hardin published the manuscript 

“The Tragedy of the Commons.” In his essay, Hardin 

described a hypothetical open pasture where cattle own-

ers maximize individual financial gain by growing the 

size of their herd. However, each cattle owner increas-

ing the number of cows in their herd increases the 

aggregate amount of grazing on the pasture. Initially, 

the negative effects of increased feeding are not well 

understood or costly enough to affect continued cattle 

population growth. However, as Hardin noted, “a finite 

world can support only a finite population.” As the cattle 

owners continue to act according to their self-interest in 

pursuit of additional financial gain, the pasture reaches 

a point at which it can no longer support the grazing of 

any of the herds. 

The notion and result of a “tragedy of the commons,” 

the conflict between shared (or unregulated) use of 

a finite resource and interests of the individual users, 

appears in many real-world situations, from overfishing 

fish populations to clear-cutting of forests. Moreover, 

the concept is not limited to just taking from a shared 

system. For example, in the case of air or water pollu-

tion, a tragedy of the commons can occur by the addi-

tion of harmful constituents to a resource that users 

collectively breathe or drink. 

Permian pressure
Similarly, in the Permian Basin of West Texas and 

eastern New Mexico, excess water from oil and gas pro-

duction disposed into subsurface formations of finite 

capacity can lead to deleterious consequences for fur-

ther oil and gas development.

A substantial amount of associated water is produced 

with conventional and unconventional Permian Basin oil 

and gas extraction. In 2017 more than 2 Bbbl were pro-

duced, more than 1.5 times the produced volume of oil 

and gas (in oil equivalents). In contact with surrounding 

rock and organic matter for millions of years, this water 

contains a highly concentrated assemblage of dissolved 

organic and inorganic constituents (several times the salt 

concentration of seawater), of which some are toxic, car-

cinogenic and radioactive. Consequently, current oppor-

tunities for utilization outside oil and gas applications 

are small. However, despite the hundreds of thousands 

of barrels of water needed to hydraulically fracture each 

new horizontal well (for which produced water could be 

used), there remain as much as 30 Bbbl of excess water 

expected to be produced within the next decade. 

Currently, the predominant disposition strategy for 

excess produced water in the Permian Basin is subsurface 

disposal. While the capacity of these zones for produced 

water disposal is fundamentally dictated by accessible and 

available rock pore volume, operationally, the primary 

capacity constraint is subsurface pressure. The pressure 

state of the Permian Basin disposal zones results from a 

combination of the natural, predevelopment pressure of 

the system, the slow increase in pressure resulting from 

cumulative water disposal and the more rapid pressure 

changes occurring near an injection well(s). The rate 

and volume of water injection must be managed to keep 

fluid pressure below the fracture pressure of the rock, 

which represents the absolute capacity for disposal and 

to maintain formation integrity and minimize the risk of 

fluid migration from the disposal zones.

Other factors beyond capacity also affect the efficacy 

and suitability of subsurface disposal. 

Seismicity concerns
Even below fracture pressure, increased pressure due to 

produced water injection has been linked to increased 

seismicity in the Permian Basin. Measurements from 

Texas’ Bureau of Economic Geology seismic monitor-

ing network (TexNet) show a significant increase in 

the frequency of near-term seismic activity—of the 141 

recorded events in the Texas extent of the Permian 

Basin since 1980, 135 occurred after 2013. Additionally, 

elevated pressure in shallow disposal zones, located 

above the main petroleum-bearing unconventional 

horizons, has led to general drilling delays, increased 

stuck-pipe events, more wellbore failures and extra cas-

ing strings, adding hundreds of thousands of dollars to 

drilling and completion costs for individual wells. 

There is growing concern that business-as-usual water 

disposal may result in suboptimal use of limited subsur-

face disposal capacity; more widespread, frequent and 

Mitigating a ‘Tragedy of the Commons’      
Striking a balance between shared use of finite resources and the interests of individual users is 

necessary in the Permian Basin. 

http://HartEnergy.com


HartEnergy.com   |   March 2019 25

industry
PULSE

powerful seismic events; and elevated subsurface pres-

sure that jeopardizes the economic viability of Permian 

Basin oil and gas development. 

Information needs 

The Nobel Prize winning economist Richard Thaler 

and co-author Cass Sunstein note in their seminal book 

“Nudge” that environmental problems often are exac-

erbated by misaligned incentives or lack of information 

and disclosure. As in the case of “Tragedy of the Com-

mons,” the actors or activities that cause negative out-

comes (e.g., elevated pressure or increased seismicity) 

often do not know or bear the full cost of the result, and 

those affected generally do not have recourse to direct 

change. Implementation of a disposal tax or a cap-and-

trade system can be highly effective approaches to moti-

vate alternative approaches to, and mitigate the adverse 

consequences of, subsurface produced water disposal. 

However, such approaches are politically and legisla-

tively difficult to implement. 

On the other hand, improving how data are collected 

and disseminated provides a relatively straightforward 

means to increase system understanding and salience 

regarding actions. Despite regulatory requirements to 

report volume and pressure, the resulting data are gen-

erally not provided in an easily available or real-time 

manner. Increasing recording and reporting frequency 

of injection volume and pressure, in addition to provid-

ing data in digital format, could lead to material 

improvements in collective subsurface capacity and 

pressure management. For instance, high-frequency 

data could be used to better understand the relative 

contributions of static, pseudo-static and dynamic pres-

sure to subsurface pressure conditions, leading to 

improved quantification and utilization of available 

capacity or understanding relationship to seismic 

events. Knowing the real-time pressure effects from 

nearby disposal wells can improve predrill planning, 

potentially reducing nonproductive time events and 

optimizing well construction. 
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No longer just a drop in the bucket, 

water challenges keep the industry 

paddling upstream.  

(Source: J. Helgason/ 

Shutterstock.com)
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The business of water management in oil and 

gas operations has over the course of the past 

three years emerged as an industry unto itself for 

the unconventional industry. The myriad dynamics 

of water management—sourcing, disposal, trans-

porting, infrastructure, recycling and reusing, to 

name a few—combine to create a challenge as costly 

and often as problematic as producing oil and gas 

itself. And in the offshore sector, new plays com-

bined with new environmental regulations, and 

aging fields with increasing water cuts, are posing 

new challenges to operators.

In a report issued in January evaluating how 

water impacts the economics of shale development, 

Morgan Stanley assessed that in the Permian Basin 

alone, the basin’s approximate 5,500 existing wells 

will require about 2.75 Bbbl of water to complete. 

And with Morgan Stanley estimating water man-

agement costs to be about 15% of total well costs in 

the Permian, total spending on water in the basin 

is expected to double over the next five years to $22 

billion, the report stated.

John Durand, who formerly served as president 

and COO of WaterBridge Resources and on the 

management team at Pioneer Water Management, 

said that with the recent recovery of commodity 

prices, water management will continue to play a 

critical role for operators as they determine how 

best to manage their capital expenses, develop their 

acreage positions and manage their water manage-

ment requirements.

“The development of an operator’s acreage is 

contingent upon having a water management plan 

and systems in place that allow a company to keep 

up with the rig count that they’re trying to deploy, 

increase production and prove up reserves each year,” 

he said.

Reese Tisdale, president of Bluefield Research, 

said fluctuations in the market, such as those seen 

at the close of 2018, lead to companies taking a 

closer look at their costs, and water management 

practices are among those key expenses, particu-

larly if water is hard to come by.

“One thing we did learn from the 2014-2016 

downturn was that a lengthy downturn heightens 

interest on operating costs, including water man-

agement,” he said. “As such, increasing importance 

will be placed on securing reliable water supplies 

and reclaiming flowback and produced water to get 

the most out of every drop.”

Water management challenges are not only pres-

ent in the Permian Basin. Each major basin as well as 

offshore projects present their own issues, whether 

they are water sourcing, water handling, limited dis-

posal options or induced seismicity issues. Oper-

ators like Equinor that explore and develop in a 

multitude of regions are tasked with solving com-

pounding water management challenges.

“Every unconventional play has its own chal-

lenges and is subject to different variables such as 

geology, terrain, access to roads and existing infra-

structure,” said Vicki Goodenow, safety and sustain-

ability leader at Equinor North America. “Some of 

Equinor’s operations, like those in South Texas, exist 

in areas with well-developed infrastructure and sig-

nificant disposal capacity. In areas such as the Appa-

lachian Basin and Utica, there are several challenges 

due to terrain and limited disposal infrastructure.”

Devon, which operates in five oil-rich North 

American basins, has placed a priority on its water 

Managing Water for Increasing    

Production Volumes 

As production rates continue to climb, so does the amount of water produced, along with the 

need to use more water for completions and production. 

By Brian Walzel, Associate Editor, Production Technologies
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management practices such that its importance 

equates to that of producing oil and gas.

“Without being able to move the water, you 

can’t move the oil and gas,” said Zac Gaines, Devon 

energy marketing specialist. “At these volumes, 

planning for infrastructure and pipeline is neces-

sary. It’s not just a luxury to lower LOE [lease oper-

ating expenses], it’s to flow these wells.”

Trends in unconventionals

As the water management industry continues to 

evolve and companies find solutions to some of 

the most pressing problems in the upstream sec-

tor, several trends are expected to emerge over the 

course of the next several months and likely into 

2020. Disposal options will likely continue to be 

a concern, and although the Southwest has seen 

adequate rainfall during the past several years, the 

threat of drought remains high in arid locales like 

the Eagle Ford and Permian Basin. Meanwhile, 

shifting supply-and-demand dynamics in the water 

management industry now favor landowners seek-

ing a greater share of profits.

Brian Kuh, senior water foreman for WPX Energy’s 

Permian operations, said his company expects to see 

increased freshwater prices in both basins in which 

WPX Energy operates—the Permian and Williston—

with demand particularly increasing in the Permian.

“Increased production, however, in the Perm-

ian also creates increased availability of our own 

produced water from new, larger well designs,” he 

said. “With this availability, WPX can reduce injec-

tion volumes and increase recycling in our Permian 

development areas.”

Pat Sullivan, manager of water resources for 

Encana’s Permian operations, explained how the 

emergence of a water midstream industry and 

the multitude of service companies that oper-

ate within it have created a competitive market 

landscape that ultimately will benefit operators 

during the next few years. Land concerns have 

emerged as a major consideration for operators 

in water management.

“Along with increased competition, the water 

management marketplace will continue to see a 

trend of surface landowners seeking a larger por-

tion of the potential profits that the water market-

place could yield,” Sullivan said. “This could result 

in potential restrictions to water management for 

individual operators.”

2019 WATER MANAGEMENT TECHBOOK  |  OVERVIEWOVERVIEW |  2019 WATER MANAGEMENT TECHBOOK

WPX Energy  

recycled more 

than 10 MMbbl  

of water for its 

fracturing  

operations last 

year. (Photo by 

Jim Blecha,  

courtesy of 

WPX Energy)
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Securing adequate supply for ever-increasing 

well completion designs and ensuring enough 

availability for downhole disposal are among 

the number of restraints facing operators in 

successful water management. Companies also 

have to consider how best to move water—via 

truck or pipe—while being cognizant of the envi-

ronmental impacts their operations incur. One 

avenue that operators are pursuing is securing  

their needed water supply as well as disposal  

operations through long-term contracts with ser-

vice providers. 

Gaines said that although long-term contracts 

allow operators to secure water management ser-

vices and downhole capacity, it also opens them 

up to financial risks should prices significantly 

fall during the term of the contract. He said the 

primary driver behind Devon’s long-term contract 

positioning is to ensure it has enough capacity 

to properly dispose of its produced water, which 

remains a challenge with higher producing wells.

“We’re asking third-party companies to drill 

SWD [saltwater disposal] wells that maybe take 

30,000 barrels of water per day, and we’re produc-

ing 300,000 barrels of water per day,” he said. “The 

capital outlay of an SWD well is pretty significant. 

I’m not saying our troubles are over, but a lot of 

hard work was done last year in setting up our 

relationships with these companies, getting those 

contracts and firming up our infrastructure in 

those areas.”

Handling produced water volumes

In a recent report on water usage in U.S. hydraulic 

fracturing operations, Bluefield Research noted that 

as a result of larger well designs, produced water 

volumes will outpace demand for supplies, even 

if North American rig counts remain flat. In the 

http://HartEnergy.com
http://www.blackbuckresources.com
mailto:info@blackbuckresources.com


WPX Energy 

utilizes 100% 
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Permian Basin alone, wells produce more than 15 

MMbbl/d of water, according to Morgan Stanley.

“Lee, Eddy, Reeves [and] Loving counties—those 

top four counties in the Delaware Basin produce a 

ton of water like no other basin,” said Michael Dun-

kel, vice president, water, at Jacobs. “The life of those 

wells will produce more water than they use fracking.”

“The simple takeaway is that this water will need 

to be managed,” Bluefi eld stated in its report.

Encana’s Sullivan explained how one of the big-

gest challenges to his company in handling pro-

duced water is the large volumes that are brought 

on when their wells are initially turned on. He 

said high quantities of initial water volumes pose 

design challenges for the company’s fl uid manage-

ment systems.

“This almost always requires the water manage-

ment team to ‘overdesign’ the system to simply 

accommodate the fi rst week or two of production, 

and then the remaining life of that system is typ-

ically underused until a new development comes 

back to the general area,” he said. 

Sullivan added that the challenge of offl oading 

so much water is usually buffered by the construc-

tion of large storage facilities, which allows Encana’s 

water management team to fi nd a future comple-

tions operation to send the produced water to a 

recycling system or pump the produced water to 

an injection well if there are no other outlets for it.

Brent Schroeder, production engineer for Dev-

on’s Delaware Basin business unit, said the com-

pany has experienced exponential increases in 

produced water in its Delaware Basin wells, some 

of which he said initially fl owed back about 1,000 

bbl/d of water but are now fl owing back up to 

10,000 bbl/d of water.

“We had a lot of systems that were set up to 

handle those smaller volumes,” he said. “So there 

has been a big effort recently in increasing the size 

of our pipelines and getting downhole capacity, 

either with our own SWD wells or through third-

party companies.”

Bluefi eld’s Tisdale added that such high levels of 

produced water and the costs to dispose of it will 

eventually push more operators away from disposal 

and toward recycling.

“The water is not going to stop fl owing, so man-

agement plans are imperative,” he said. “The bot-

tom line will always be the key driver, and this is 

being seen in the rise of midstream water, pipeline 

deployments and reuse. Reuse makes sense. It was 

not long ago that fl owback was not reused, so this 

will continue to grow.”

Recycling and reuse

Currently, in the unconventional water management 

market, hauling off produced water via trucks is still 

the most economically feasible method for handling 

fl owback water, which, according to Tisdale, costs 

about $2.50/bbl. However, the economics are quickly 

changing and the costs to truck off water, depending 

on the basin, are increasing, he said.
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“The worst has always been Pennsylvania, where 

trucking produced water for disposal into Ohio has 

driven costs into the double digits,” Tisdale said. “This 

has for a long time played a more significant role in 

reuse, which is upward of 70% in the Marcellus.”

A combination of improved water treatment 

capabilities, disposal well constraints and rapidly 

growing water infrastructure has facilitated a rapid 

evolution toward reuse and recycling produced 

water for frac operations. According to Morgan 

Stanley, water reuse and recycling can save more 

than $1/bbl in operations, reduce reliance on fresh-

water for fracking and alleviate future regulatory 

restrictions on produced water disposal.

According to Approach Resources, cost sav-

ings in the Midland Basin for using recycled water 

and existing infrastructures could amount to as 

much as $4.50/bbl. Since the spring of 2015, when 

Approach implemented its water recycling pro-

gram, the company saved or created value of more 

than $7 million through the program.

“What we’ve seen over the last few years, and it’s 

continuing to accelerate, is water treatment and 

reuse companies are finding methods and tech-

nologies to reduce costs sufficiently so that reuse 

becomes more cost-effective with disposal, which 

is going to be particularly important in areas where 

disposal may become a more difficult proposition 

in the future,” Durand said.

Among the leaders in recycling and reusing 

produced water have been Apache Corp., Devon 

Energy, Encana, Range Resources, WPX Energy and 

Approach Resources. According to the company’s 

website, Range Resources has created technology to 

allow the company to recycle and reuse nearly 100% 

of water across its Pennsylvania operations.

In the Permian Basin, Apache Corp. recycled or 

reused about 47% of its total water withdrawals. 

Apache has constructed two water treatment facil-

ities in the Permian region. 

Approach Resources has constructed a 329,000-

bbl water treatment facility that has allowed the 

company to recycle 4.6 MMbbl of produced water.

Sullivan said Encana has been experimenting 

with recycling its produced water for more than 

two years. “Only at the very end of 2018 were we 

comfortable enough to send 100% recycled water 

to a completions site,” he said.

Devon stated on its website that it was exploring 

opportunities to incorporate marginal-quality water 

into its Stack operations. The company plans to 

initiate recycling operations in its Wyoming oper-

ations this year. According to the website, Devon 

has reused 21 MMbbl of water during the past four 

years in the Delaware Basin in New Mexico where 

the company has constructed eight impoundment 

basins, each 15 ft deep and covering 4 acres.

“[The basins are] integral to our operations and to 

saving water, connected by a local pipeline network, 

without which we’d be hauling water that would fill 

about 500 trucks per day,” the company stated in a 

2018 sustainability report. “We use freshwater in the 

Delaware only for blending and only when reused 

water isn’t available in sufficient quantities.”

Kuh said WPX Energy launched a large-scale recy-

cle/reuse program last year in the Permian and con-

structed a large amount of gathering pipelines as well 

as treatment/storage facilities, which led the company 

to recycle more than 10 MMbbl of water during 2018.

“WPX created infrastructure to capture flow-

back to relieve production constraints and reduce 

the amount of vacuum trucks on the road,” he said. 

“In certain areas, we complete our wells with 100% 

of treated water.”

Evolving regulations

For much of the first half of the decade and, to some 

extent continuing through to the latter part, the oil 

and gas industry saw the regulatory landscape evolve 

to address a multitude of water management issues. 

Although it appears much of the dust has settled, 

Encana has 

developed water 

resource hubs  

for its water 

management 

operations in the 

Permian Basin. 

(Source: Encana)
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particularly in relation to induced seismicity issues 

in Oklahoma, state and local agencies are keeping 

an eye on the effects of a rapidly evolving water man-

agement industry. Industry executives say the most 

substantial challenge facing the industry now is 

acquiring permits for produced water disposal wells.

“Recently, it has been taking longer to obtain a 

permit for a disposal well,” Dunkel said. “Disposal 

permit applications are being challenged by pro-

ducing companies and other disposal well opera-

tors in the area of the proposed new well.” 

Dunkel said producers might be concerned 

about overpressuring a disposal well and how it 

might impact the drilling of new producing wells. 

“An operator of a nearby disposal well may be 

concerned about interference if the new well will be 

injecting into the same formation,” he said.

Equinor’s Goodenow said that if water disposal 

rates continue to rise, it is “very likely” that morato-

riums on injection wells or permits could be pulled 

on a company’s assets. She added that the overall 

water management landscape will likely see com-

panies become more mindful of the environmental 

impact of their practices. 

“It is plausible to believe that regulations on 

freshwater usage will increase in the future as the 

effects of climate change will affect future policy 

in the industry,” she said. “Regardless of the pol-

icies, it is imperative that we continue to test new 

technologies to help our industry reduce our water 

footprint while improving the economics to do so.”

Following an increase in seismicity issues in 

Oklahoma related to injection wells in the Arbuckle 

Formation, the Oklahoma Corporation Commis-

sion enacted a plan to reduce disposal well volumes 

in some places by as much as 40% from 2014 levels. 

That measure helped reduce the number of seismic 

events registering 2.8 or above by 79% since 2015, 

according to the U.S. Geological Survey.

Although the severity and frequency of seismic 

events in Texas are substantially less, the industry 

and regulators are paying attention nonetheless.

“Clearly there are a lot of people watching seis-

micity in Texas,” Dunkel said. “But related, a lot of 

people are watching disposal formation pressures 

too. If you super-charge a formation, the regulator 

can clamp down on disposal just the same as it 

would for earthquakes.”

Meanwhile, the oil and gas industry scored a 

victory in the courts of Oklahoma in November 

2018 when the state’s Supreme Court ruled in favor 

of the industry in a case regarding temporary pro-

duced water transportation pipelines.

In May 2018, Kingfisher County commissioners 

made the decision to cease issuing permits to oil 

and gas companies for temporary water transpor-

tation lines for anything other than freshwater. The 

county argued that some of the treated water being 

transported along temporary pipelines in county 

rights-of-way between completed wells and new 

ones was a threat to public health and safety. The 

county argued for the right to restrict the type of 

water being transported.

However, the Oklahoma 

Supreme Court issued an order 

that essentially agreed with the 

industry’s trade group that 

such authority existed only 

with the Oklahoma Corpora-

tion Commission. 

“This was a big victory 

because companies were 

really pretty worried about 

that on a lot of levels,” Dun-

kel said. “They were worried 

that all of a sudden counties 

would start writing their own 

rules, and that could make 

Over the past 

four years, Devon 

has reused more 

than 21 MMbbl 

of water in its 

Permian Basin 

operations. 

(Source: Devon)
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things really difficult for producing companies to 

manage going forward.”

Mike Cook, WPX Energy’s Williston regulatory 

manager, said his company has experienced similar 

constraints in the Williston Basin pertaining to its 

temporary water transportation lines.

“It takes time to gain consents from landown-

ers and to receive permission to use existing BIA 

[Bureau of Indian Affairs] road rights-of-way,” he 

said. “Routing from sources to wells starts seven 

months to a year before spud.”

Durand explained that each operator faces 

unique issues in its water management programs 

and practices that they continually must look to 

address in ways that are most cost-effective. How-

ever, many issues are often out of their control.

“Among those factors are commodity prices, reg-

ulatory practices and potential concerns regard-

ing seismic activity in certain areas,” Durand said. 

“Remaining mindful of those types of outside fac-

tors will help drive better and more efficient deci-

sion-making as operators and water midstream 

service providers work in collaboration with one 

another, all while doing so in the most environ-

mentally and socially conscious manner possible.” 

Offshore trends

While the unconventional industry works its way 

through a fledgling water midstream industry, 

a re-emergent offshore sector faces its own chal-

lenges as new plays like Guyana and Suriname 

develop. Along with those plays and new projects 

in some of the world’s workhorse fields, evolving 

environmental regulations pose new challenges to 

traditional water management practices and give 

rise to new issues.

When managing the water produced along with 

hydrocarbons and the decision to either reinject 

that water into reservoirs for disposal or for water-

flood, or treat it and discharge it into the sea, oper-

ators consider both the reservoir dynamics and 

the economics between the two, said Keith Birch, 

global executive for produced chemicals at Suez.

Birch said the majority of projects that Suez 

recently has worked with are for reinjection. 

“We’re seeing quite a wide variation in the qual-

ity of water that operators want, particularly for the 

reinjection aspect,” he said. “There doesn’t seem to 

be any real consensus across the industry as to what 

level of suspended solids is acceptable, what size of 

suspended solids is acceptable and what level of oil 

contamination is acceptable.”

The problem is compounded when combined 

with operator concerns about inorganic content 

and compatibility issues when mixing seawater 

with produced water, he said. 

One of the drivers behind an increase in reinjec-

tion practices has been increasing regulator pres-

sure not to discharge produced and treated water 

into the sea, Birch said. 

“Often reinjection is the only option operators 

have available to them,” he said. “That being said, 

the majority of new offshore projects are tending to 

conduct water injection anyway.”

Space availability on offshore platforms 

is always a concern, and that’s no less true for 

water management topside equipment. In a Cen-

ter for Petroleum and Geosystems Engineering 

study evaluating produced water management in 

offshore Gulf of Mexico, author Mukul Sharma 

suggested the seafloor separation coupled with 

subsurface injection of produced water for 

waterflooding “is an excellent disposal strategy.” 

Sharma wrote that such a process helps minimize 

the cost of treating produced water, disposes of 

the water in a cost-effective and environmentally 

benign manner and provides a resource to recover 

additional oil. 

The problem is particularly evident in existing 

installations for older fields, Birch said. 

“As the field ages, you get more water,” he said. 

“And that places more pressure on the primary sep-

aration equipment and any secondary water treat-

ment system.”

Birch identified three primary challenges to off-

shore water management: increased water cut for 

older developments, the need for improved moni-

toring, and tightening environmental constraints. 

“One of the environmental constraints that has 

been applied is the focus on visible oils and dis-

persed oils,” he said. “There will be more and more 

focus around the removal of visible, separable 

hydrocarbons and also the removal of soluble com-

pounds as well.” 
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Some may think it’s all about the oil in the 

Permian Basin, where production has sur-

prised 3.8 MMbbl/d and continues to rise as oper-

ators perfect drilling and completion techniques 

while driving down costs.

But if a company operates in the Delaware Basin, 

“it really is all about the water,” said Rita Behm, 

regional engineer manager for Cimarex Energy Co., 

during AAPG’s recent “Global Super Basins 2019: 

The Permian” conference.

Given disposal needs for the massive amounts of 

water used during hydraulic fracturing, water man-

agement has become a hot topic in the Permian 

Basin. Behm used a well with a water cut of between 

80% and 90% to illustrate how much water is being 

pulled from the ground to get to oil.

“For one well, 1 million barrels booked for a 

2-mile Wolfcamp well in Reeves County, that’s 

about 8 million barrels of water that you’re going to 

have to find a home for to dispose of,” Behm said. 

Shale Operators Aim to Tame  

  Water Woes in Permian Basin

Companies operating in the Permian Basin are working to get a better  

handle on water-related issues as production increases.

By Velda Addison, Senior Editor, Digital News Group

March 2019   |   HartEnergy.com

Operators in the Permian Basin are solving for frac  

water sourcing and transport as well as recycling and  

disposal of enormous amounts of surplus produced water.  

(Photo by Mieko Mahi, courtesy of Oil and Gas Investor)
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A typical saltwater disposal (SWD) well in the 

Delaware Basin can take about 40,000 bbl/d at its 

peak, she explained, before illustrating further. 

Assume an operator is drilling 12 wells per section, 

equating to about 12 MMbbl of oil. “That’s 100 

million barrels of water, or 48,000 barrels of water 

per day,” she said.

Water, water everywhere

The barrels of water produced continue to mush-

room when taking into account batch drilling 

and zipper fracs, for example. Though such tech-

niques may save money in one area, they could 

prompt the need for more SWD wells to handle 

all the water.

“Want to develop two or even four sections 

together?” she said. [That’s] “50 million barrels 

of oil [and] 384 million barrels of water. Almost 

200,000 barrels of water a day will be coming from 

one isolated spot. That’s five SWD [wells] running. 

One SWD [well] is going to cost you about the 

same for full facility buildout as the same as put-

ting another well into that pilot that doesn’t make 

any money. These are big dollars.”

As companies in the Permian and other U.S. 

shale plays work to get a better handle on water 

and water-related issues, the water market for 

upstream oil and gas operations is burgeoning. A 

report released in December 2018 by IHS Markit 

states the water management market for upstream 

oil and gas operations in the U.S. was worth an 

estimated $33.6 billion last year. That is expected 

to continue growing through 2023 at a 3.9% com-

pound average growth rate.

“Due to a high number of legacy wells and intense 

levels of ongoing activity, the Permian Basin contin-

ues to produce and demand the largest volume of 

oilfield water among all U.S. onshore regions; water 
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spending in the region is estimated at $12.2 billion 

in 2018 under our base case assumptions,” accord-

ing to IHS. “Particularly, U.S. land drilling and com-

pletions water demand increased robustly in 2018. 

Frac water use is expected to grow in the future 

owing to an intensification of completions design, 

proppant intensity and longer lateral lengths.”

With all of the water usage comes the potential 

for big challenges.

‘Biggest drilling hazard’

Andrew Hunter, drilling manager at Guidon 

Energy, a Blackstone Energy Partners-backed 

E&P company focused on the Midland Basin, 

shared insight during the conference on what  

was called the “biggest drilling hazard in the  

Midland Basin”—shallow disposal in the San 

Andres Formation.

Looking at the six core oil-producing counties 

in the Midland, Hunter said there are more than 

2,000 shallow SWD wells. Using rough estimates, 

he said the industry is disposing of about 2.7 

MMbbl/d of water.

“That’s seven times the amount that we were 

disposing in 2010 before the horizontal revolu-

tion,” Hunter said. Given production is expected 

to rise through 2025, more barrels will have to 

find a home.

Citing data from the Texas Railroad Commis-

sion, Hunter added that there has been a 563% 

increase in commercial disposal for the six coun-

ties in the Midland since 2010. He asked confer-

ence attendees to recall lessons taught during high 

school physics.

“What happens when you add volume to a 

closed system? The pressure is going to go up,” 

Hunter said, noting that is what is happening in 

the San Andres. Overpressurized pockets can cause 

problems for operators drilling into deeper forma-

tions in search of oil, especially if the appropriate 

mud weight is not properly taken into account for 

the fracture gradient of the rock.

“Sometimes that rock becomes unstable and 

will actually cave in on you,” Hunter said. “It’s a 

real challenge.”

To combat the challenge, Guidon modified its 

casing design, keeping its mud weight below the 

fracture gradient, Hunter said. The technique was 

used while drilling in the Upper Spraberry. But dif-

ferent formations call for different techniques. The 

company’s solution for Wolfcamp wells included 

setting a 7⅝ flush joint liner—but at a cost of 

$600,000 per well.

It could become an expensive problem for the 

industry moving forward. Spending money on lin-

ers won’t change the cause of the issue, which is 

getting worse with time, Hunter said.

Finding solutions

Guidon has been studying deep disposal, but the 

company’s biggest focus has been on reusing all 

of its produced water. “We’ve been successful in 

recycling 100% of our horizontal produced water,” 

Hunter said. The company sees the future as recy-

cling as much as possible.

The company is not the only one recycling pro-

duced water. Many others operating in the Permian 

Basin and other shale plays across the U.S. are recy-

cling and keeping taps on water usage.

Cimarex has a water recycling facility to help 

manage water. Behm described it as an “on-the-

fly recycling process.” Instead of using pits  

or tanks aboveground to hold water, the com-

pany uses existing pipes to transport and dispose 

of water.

“We put that in before the well’s drilled, and we 

use that system to send water on the fly to our frac-

ture treatments. All we have to do is filter and treat 

it for bacteria,” she said, noting there is minimal 

capital outlay required.

Exxon Mobil subsidiary XTO Energy, which is 

working to grow its production in the Permian 

Basin, is developing an integrated water manage-

ment system.

“Currently under construction in New Mexico, 

our system will allow us not only to move water 

efficiently across a very large acreage position. It 

will also allow us to treat produced water and reuse 

it again and again,” said Staale Gjervik, senior vice 

president of Permian integrated development for 

XTO Energy.

Modeling water inventory is something every 

company operating in the Permian Basin should be 

doing, Hunter added. 
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Solaris Water Midstream’s brackish water 

sourcing pond is located in Loving County, Texas. 

(Source: Solaris Water Midstream)
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With the market for water management 

technology, handling and solutions 

expected to grow from about $8 billion in 2019 

to more than $10.5 billion in 2026 by various esti-

mates, service companies and midstream water 

providers are vying to supply the infrastructure, 

processes and equipment to meet operators’ needs 

for water treatment and transportation.

Midstream water companies are installing both 

permanent and temporary pipelines throughout 

unconventional shale plays in efforts to reduce the 

number of trucks hauling water. The number of 

water treatment facilities and water hubs is growing 

in shale plays with limited surface water availability.

With increased seismicity in several areas, 

such as the Scoop/Stack and Mississippi Lime in 

Oklahoma and the Permian Basin, companies are 

placing more emphasis on managing saltwater dis-

posal wells while maintaining the disposal capacity 

needed by the industry.

The Permian Basin is one of the basins facing a 

shortage of surface water. Service companies and 

water midstream companies emphasize the reuse of 

produced and flowback water as a major solution. 

The following companies are representative 

of some of the key players in water management 

and their approach to meeting oil and gas indus-

try demand.

Aquatech Energy Services

With a total water system for sustainable upstream 

oil and gas water treatment solutions that are based 

on end use for the water, Aquatech Energy Services 

(AES), a division of Aquatech International, has 

been providing services on a turnkey basis to oper-

ators of both unconventional shale and conven-

tional wells to manage, treat for reuse, and dispose 

of drilling, flowback and produced water.

The company also uses biocides and disin-

fectants to treat source and produced water for 

sulfate-reducing bacteria, reduction of H
2
S and pre-

vention of biofilm formation within storage tank 

batteries. Source, flowback and produced water are 

treated for iron and manganese to reduce hard-

ness-bearing compounds, such as barium, calcium 

and magnesium, and to reduce sulfates.

The AES team has extensive field experience, 

mostly in the Marcellus Shale play. The aim of the 

company is to develop solutions that ensure con-

sistent water composition with minimal contami-

nants for predictable production characteristics in 

hydraulic fracturing and also minimal downhole 

scaling. For example, its MoVap mobile distillation 

system is designed for removal of total dissolved 

solids to produce ultraclean water, which will help 

reduce wastewater volume.

The AES treatment processes are based on 

technology from Aquatech International. Busi-

ness options range from short-term to long-term 

contracts operating at well pads using mobile 

treatment units or at central facilities using fixed 

modular treatment units, according to the compa-

ny’s website.

Its systems include the MoSuite system for 

producing reusable and sustainable water sources 

for multiple well pads as well as for reducing the 

volume of freshwater. The MoTreat mobile pre-

Companies Focus on Replacing

Freshwater Sources

Technology for reusing flowback and produced water offers solutions for regions facing 

limited water sources and drought.

By Scott Weeden, Contributing Editor, and   

Ariana Hurtado, Associate Managing Editor
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treatment system removes total suspended solids 

and also can treat for hardness, bacteria and select 

precipitation of metals.

AES operates multiple merchant central water 

treatment facilities serving producers for treating 

and disposing of wastewater from E&P activities. 

Aqua Terra Water Management

Aqua Terra Water Management partnered with De 

Nora Water Technologies to provide a one-stop shop 

for produced water management. The company 

combined its disposal and pipeline transportation 

infrastructure with De Nora’s water treatment tech-

nologies to create a fixed-facility recycling option. 

“By leveraging Aqua Terra’s extensive existing 

infrastructure and vast experience in disposal facil-

ities with De Nora’s technologies, the market now 

has an efficient and inexpensive solution for the 

transportation, disposal and recycling of their pro-

duced water,”  a July 9, 2018, press release stated.

“De Nora has always prided itself on having the 

environment at the core of its business values,” 

said Bryan Brownlie, managing director at De Nora 

Water Technologies Texas LLC. “Working together 

with Aqua Terra provides a sound solution for mass 

recycling in some of the most water-challenged 

areas in the U.S., including the Permian Basin.”

De Nora is a designer of safe and sustainable 

water disinfection and oxidation, filtration and 

electrochlorination solutions.

Aqua Terra’s goal is to provide solutions by pro-

viding expertise and strategies that meet regulatory 

and environmental requirements, according to the 

press release.

Aqua Terra CEO Cory Hall said, “When the 

drought hit in 2011, the use of freshwater became a 

serious issue throughout the Permian Basin. As the 

fracking processes become more advanced, our team 

has looked at and evaluated many different recycling 

techniques. Through our research, we have concluded 

De Nora’s process is best in class, which allows us to 

offer our customers a reasonably priced, effective sub-

stitute for freshwater for their fracking operations.”

According to the press release, “Recent recycling 

conducted by Aqua Terra Water Management uti-

lizing De Nora’s process at Aqua Terra’s Jaker facil-

ity resulted in 98% reduction of iron, 100% bacteria 

kill, 100% removal of H
2
S and an 80%-plus reduc-

tion in total suspended solids, capable of produc-

ing excellent quality frac fluid with one unit able to 

treat 100,000 barrels per day.”

Baker Hughes, a GE company

Baker Hughes, a GE company, Well Chemical 

Services help protect the integrity of wells while 

maximizing production before, during and after 

fracturing operations. Customized solutions are 

designed to avoid fracturing water challenges 

with superior water analysis and treatment while 

improving productivity with a customized flow 

assurance program.

The H2prO SR water management service uses 

a mobile system with proven filtration technology 

to remove suspended solids from produced and 

flowback water. It returns up to 99.9% of the water 

for reuse in hydraulic fracturing and other oilfield 

operations. The operator can conserve freshwa-

ter, reduce transportation and disposal costs, and 

ensure regulatory compliance, the company stated 

on its website.

The mobile H2prO SR service is more flexible, 

providing an economic solution compared to 

permanently installed equipment. Each filtration 

unit can treat up to 10,000 bbl/d of water and is 

simple to set up. It has a low energy consumption 

rate, which lowers overall operating expenses. Each 

unit has a small footprint and requires no special 

permits to transport, so the units can be deployed 

quickly to meet any time schedule, the website said.

The H2prO HD well chemical service uses envi-

ronmentally preferred chemistry to treat produced 

and flowback water in tanks, reserve pits, impound-

ments and ponds. Using proven chlorine dioxide 

technology, the service neutralizes microorgan-

isms, H
2
S, iron sulfide, phenols, mercaptans and 

polymers in the surface water. The water can be 

reused for downhole operations with no threat of 

corrosion and equipment plugging, according to 

the website. 

The H2prO HD service has a fast chemical 

reaction time, concentrated solutions and high 

chlorine dioxide generation rates. A single, mobile 
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unit treats up to 200,000 bbl/d 

of water. The H2prO HD 

well chemical service includes 

pre- and post-water testing to 

ensure conformance to water 

quality standards, the compa-

ny’s website stated.

Basic Energy Services

Basic Energy Services’ network 

of fresh and brine water sta-

tions, particularly in the Perm-

ian Basin where surface water is 

generally not available, is used 

to supply water necessary for 

drilling and completion of oil 

and natural gas wells. 

The company’s water logis-

tics segment provides oilfield fluid supply, trans-

portation, storage and disposal services required in 

workover, completion and remedial projects as well 

as in daily producing well operations, according to 

Basic’s website. 

With service locations positioned in major 

basins to support a wide range of drilling programs, 

Basic provides trucking and water hauling exper-

tise through 1,000 trucks manned by experienced, 

trained drivers. In addition to water treatment ser-

vices for recycling water, the company also offers 

rental of portable frac tanks and test tanks for stor-

ing fluid at the well site.

The company’s water logistics assets include spe-

cialized tank trucks, portable storage tanks, water 

wells, frac tanks, test tanks and saltwater disposal 

(SWD) wells.

Basic provides fluid services through fluid sup-

ply, transportation and storage services using a fleet 

of more than 800 fluid service trucks supported by 

portable storage tanks, water wells and disposal 

facilities, the company said.

For water recycling, Basic provides efficient and 

environmentally responsible water recycling services 

featuring the chlorine dioxide process, the website 

noted. Basic’s Water Recycling Services group pro-

vides environmentally friendly water treatment 

services that efficiently recycle water, reducing the 

number of trucks needed for offsite disposal while 

increasing productivity. The Water Recycling Ser-

vices group complements the Pumping Services 

and Fluid Services water hauling and SWD services, 

providing a complete range of options for water 

management needs, according to the website.

As part of its commitment to the environment, 

Basic uses a fleet of LNG-powered trucks primarily 

for water hauling, the company noted.

Blackbuck Resources

With operations across New Mexico, Texas and 

Oklahoma, Blackbuck Resources LLC (BBR) 

designs, builds and operates water infrastructure 

and provides water-related services to the oil and 

gas industry. 

The company’s infrastructure division provides 

produced water gathering and disposal systems 

while the energy services division offers treatment of 

produced water for reuse as well as transfer services. 

BBR also boasts the only full-service pond man-

agement offering, utilizing an advanced aeration 

system and remote water quality monitoring along-

side physical sampling and corrective remediation, 

according to the company.

On July 12, 2018, Xedia Process Solutions 

announced it was acquired by Blackbuck Resources 

Basic Energy Services’ employees inspect completed construction of storage 

tanks for an SWD well. (Source: Basic Energy Services)
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LLC. BBR will be led primarily by the prior Xedia 

management team and will be supported by an 

equity commitment from Cresta Energy Capital. 

With Xedia’s water treatment experience and tech-

nology, BBR has a “competitive advantage” in pro-

viding E&P companies with “a one-stop shop” for 

water treatment, transfer, storage and disposal, a 

press release stated. 

Xedia functions as a wholly owned subsidiary of 

BBR, offering its water treatment products to E&P 

operators globally, while BBR provides Permian 

Basin E&P operators with treatment services and 

water infrastructure. 

In the press release, former Xedia and current BBR 

CEO Justin Love said BBR will continue to improve 

and expand its ability to tackle the energy sector’s 

toughest water challenges by leveraging a growing 

team and pool of expertise and its existing footprint 

as a technology-enabled treatment service company.

Cudd Energy Services

To deliver custom-engineered systems to address 

water management challenges in oilfield opera-

tions, Cudd Energy Services’ Water Management 

Solutions (WMS) group provides water treatment, 

water recycling, biocide services and well remedia-

tion. These systems offer a cost-effective method 

for managing onsite fluid supply, treatment and 

pit circulation, according to the company’s website.

The WMS technology is designed to provide 

flexibility in setup configurations while improv-

ing personnel safety and operational efficiencies. 

These systems allow easy mobilization, rapid rigup 

capabilities and seamless integration with a vari-

ety of remote control and automated features, the 

website noted.

The company’s personnel plan and implement 

its systems to improve operational efficiencies and 
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mitigate risks. WMS provides the optimal treat-

ment plan and configuration to meet water needs 

safely and efficiently.

The water treatment system consists of a con-

tained, mobile unit that restores produced water 

for reuse in oilfield applications by eliminating 

bacteria from fresh, produced and recycled water 

sources. The system reduces solids content, removes 

hydrocarbons, breaks down emulsions, accelerates 

iron removal and destroys H
2
S in produced water, 

according to the website.

Compartmental units are housed on individual 

trailers that can be rapidly mobilized to centralized 

pits, tank batteries and water collection/treatment 

facilities. Produced water may be transported to the 

treatment area or extracted from tank batteries or 

existing pits, the website stated.

The biocide treatment system treats produced 

water, surface water, surface vessels and wells for 

bacterial control. The biocide treatment system also 

includes oxidizing treatments to control iron sulfide, 

eliminate H
2
S, remove biomass and biofilm, break 

emulsions and control other oxidizable species. 

This system uses Petro-Flo Microbiocide, a fast-

ing-acting biocide that effectively controls all types 

of bacteria. WMS performs onsite water testing to 

determine the optimal dosage to treat the particu-

lar water source.

De Nora Water Technologies Texas LLC 

De Nora offers energy-saving products and water 

treatment solutions, serving many industries with 

diverse applications. With technologies and pro-

cesses for the filtration, oxidation and disinfection 

of water and wastewater, De Nora has been address-

ing the offshore and onshore water treatment needs 

of the oil and gas industry for decades, from proven 

solutions in biofouling control, sewage treatment 

and membrane filtration on offshore drilling plat-

forms to onshore frac water disinfection, produced 

water recycling and oil refinery process water treat-

ment. De Nora offers a comprehensive portfolio of 

proven water treatment solutions for the oil and 

gas market’s water challenges. 

Bryan Brownlie, managing director at De Nora 

Water Technologies Texas, said, “By working with 

our oil and gas partners, we’ve demonstrated that 

we can produce results with market-beating eco-

nomics, not just for produced water recycling, but 

also for frac water disinfection—without the safety 

risks inherent to the use of chlorine dioxide in an 

enclosed trailer.”

DistributionNOW

For fully customized modular design, Distribu-

tionNOW (DNOW) U.S. Process Solutions, which 

includes Power Service, Odessa Pumps and Total 

Valve Solutions, can provide customized skid pack-

age engineering, design, fabrication and installa-

tion services for water management needs. The 

packages have integration technology so that a unit 

can operate completely automated.

For offshore and onshore oil and gas operations, 

the company provides saltwater disposal (SWD), 

waterflood, water transfer and custom-engineered 

packages. Its filtration systems are available for fresh 

and produced water transfer skids, custom SWD 

packages, chemical injection skids and waterflood 

packages, according to the company’s website.

Pumps are offered from several manufacturers, 

including Schlumberger’s Reda HPS horizontal 

surface pumps, NOV/Moyno positive displacement 

and progressive cavity pumps as well as Griswold 

and Flowserve ANSI B73.1 pumps. Equipment is 

selected for the best fit for the application. 

For 60 years Power Service has designed, engi-

neered and fabricated SWD and waterflood packages. 

With multiple packaging options, DNOW Pro-

cess Solutions can customize the operator’s facility 

whether it is an open unit with a small reciprocating 

pump or a large facility with multiple horizontal 

multistage pumps. Control logic allows modulation 

of the facility’s flow. An operator can inject into 

multiple wells at varying pressures from a single 

injection pump and can adjust to surges in incom-

ing rates, the website stated. The packages can be 

designed for injection rates up to 60,000 bbl/d and 

pressures up to 5,000 psig, stated the website.

Whether by pipeline or truck, the company’s 

extensive knowledge of hydraulics, fabrication and 

automation ensures that the operator’s facility will 

provide reliability.
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Dow Water & Process Solutions

With a wide range of water treatment technologies, 

Dow Water & Process Solutions offers the technical 

expertise to treat water produced by shale gas and 

oil extraction via hydraulic fracturing techniques, 

according to the company’s website. 

Dow specializes in removing the organic com-

pounds and harmful metals from flowback and 

produced waters before reuse or discharge. The 

company’s ion exchange and DOWEX OPTIPORE 

polymeric adsorbent technologies are used to 

remove the metals and organic compounds such 

as benzene, toluene, ethylbenzene and xylene.

The company’s TEQUATIC PLUS fine particle 

filter is a new technology that can be used to help 

filter difficult-to-treat waters with high total sus-

pended solids. The filter proved successful in appli-

cations such as produced water disposal wells by 

reducing the maintenance and consumables costs 

compared to traditional technologies such as car-

tridge and bag filters, the website stated.

Operators are finding opportunities by applying 

an integrated approach that uses advanced tech-

nologies for oil and gas. For example, BNN Energy 

helped an operator reduce water sourcing costs and 

environmental impact by integrating TEQUATIC 

PLUS Filters into its system. The operator has since 

increased the volume of recycled produced water to 

almost 100% and expects 

to save about $2/bbl of 

water, reducing operat-

ing costs by about 60% 

(results may vary depend-

ing on specific operating 

conditions), according to 

the website.

With its DOW FILM-

TEC reverse osmosis and 

nanofiltration elements, 

operators can man-

age shale gas-produced 

water. Another nano-

filtration membrane is 

Dow’s FILMTEC SR90 

Elements, which are 

designed to selectively 

remove sulfate from seawater used for waterflood 

injection operations in offshore oil production, 

helping prevent barium and strontium sulfate 

scale precipitation. This nanofiltration membrane 

operates efficiently at lower pressures and removes 

all particles greater than 0.001 μ, which results in 

injection water free of silica and bacteria, the web-

site stated.

Evonik

Evonik develops advanced chemistries that 

enhance production, protect assets and increase 

value throughout the hydrocarbon life cycle. 

PERACLEAN 15 from the Active Oxygens Divi-

sion is an ecofriendly, Environmental Protection 

Agency-approved antimicrobial used to treat flow-

back and produced water. Unlike nonoxidizing 

biocides, it acts rapidly to destroy acid-producing 

and sulfate-reducing bacteria. It also can oxidize 

reduced sulfur species (e.g., sulfide). PERACLEAN 

15 leaves no toxic residue, as the product decom-

poses to water, oxygen and CO
2
.  

Evonik polyoxycarboxylates and DEGAPAS 

products are aqueous polymer solutions with 

excellent dispersing properties. These anionic poly-

mers, free of nitrogen and phosphorous, interrupt 

inorganic crystal growth and are perfect antiscal-

ants/dispersants. They are optimized to prevent 

Evonik’s advanced chemistries enhance production, protect assets and increase value 

throughout the hydrocarbon life cycle. (Source: Evonik)
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scaling based on calcium, magnesium, iron or 

manganese salts.

VISIOMER methacrylate monomers pro-

vide excellent building blocks for high-mo-

lecular-weight cationic flocculants for water 

treatment. A new application area is extended- 

release scale inhibition.

The Technical Applications Product Line offers a 

comprehensive series of cationic and nonionic sur-

factants. The ADOGEN, TOMADOL and TOMA-

MINE lines include fatty amines, etheramines, 

amphoterics, alcohol ethoxylates and amine qua-

ternaries. These products are ideal for emulsifying 

and stabilizing the components of oilfield formula-

tions, such as drilling fluids, stimulation fluids and 

corrosion inhibitors. 

Evonik signed an agreement in November 2018 

to acquire PeroxyChem, which manufactures per-

acetic acid and hydrogen peroxide. The transaction 

is scheduled to be completed by mid-2019. For the 

oil and gas market, PeroxyChem offers hydraulic 

fracturing biocides and viscosity breakers, oil sands 

processing and EOR. 

 Evoqua Water Technologies

Evoqua Water Technologies offers water treatment 

solutions for both onshore and offshore oil and gas 

industry operations. 

With more than 40 years of experience in deliver-

ing projects to the offshore market, Evoqua under-

stands the strict regulations 

and requirements with which 

the industry needs to comply.

To protect the lifetime of 

equipment, “Chloropac sys-

tems can save oil producers 

over 5% of lost production by 

reducing biofouling of heat-

ing and cooling systems,” 

according to the company’s 

website. “These systems are 

used by 75% of leading oper-

ators to keep their field assets 

working efficiently.” 

Evoqua is also the pre-

ferred provider for BOP fluid 

management systems to some of the largest off-

shore drillers in the industry, according to the 

company. Evoqua provides an Offshore Rig Water 

Solutions line of standard products for the man-

agement of critical fluids for its BOP systems. 

Over the last five years, the company has deployed 

dozens of systems for continuous operation in the 

toughest environments, the website stated.

In addition to more than 100 years of experi-

ence in water treatment and purification, Evoqua 

has more than a decade of experience developing 

high-purity water treatment specifically for BOP 

applications, gaining a thorough understanding 

of the drilling rig environment as well as the indus-

try’s rigorous standards and certification processes.

Fountain Quail Energy Services

Fountain Quail Energy Services seeks to help oper-

ators reduce water management costs by integrat-

ing the company’s industry expertise with exclusive 

treating and recycling systems.

The company’s water treating and recycling sys-

tems—SCOUT, ROVER, MAVREX and NOMAD—

are technologies being used by operators in all shale 

plays, having assisted in cutting water-specific oper-

ating costs by at least 30% and up to 80%.

Fountain Quail’s highly mobile SCOUT system 

targets suspended solids, oil, iron and bacteria.

The ROVER technology targets the same con-

taminants as the SCOUT, but each ROVER system 

Fountain Quail designed the mobile SCOUT system for suspended solids, oil, iron 

and bacteria. (Source: Fountain Quail Energy Services)
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is semi-mobile and capable of recycling greater 

than 30,000 bbl/d to 105,000 bbl/d of clean brine, 

depending on location. Fountain Quail will custom-

ize a ROVER solution for long-term projects.

The MAVREX system utilizes variable feedback 

controlled chlorine dioxide technology and is effec-

tive across a broad range of bacteria and biofilms. 

Chlorine dioxide is less corrosive than bleach or 

ozone and has less of an impact on frac chemistry 

than peracetic acid.

The NOMAD technology employs the most ener-

gy-efficient thermal evaporator available in the mar-

ket. The skid-mounted system made by Fountain 

Quail engineers is capable of generating 2,000 bbl/d 

of distilled, surface-discharge quality freshwater.

Fountain Quail owns, operates and is develop-

ing an expanding portfolio of Class II saltwater 

disposal wells that serve the Marcellus and Utica 

shale plays.

Fountain Quail’s MAG Tank is a modular, 

aboveground containment solution that provides 

operators with a flexible, customizable footprint, 

multiple capacities and a solution that significantly 

reduces truck traffic.

Goodnight Midstream 

By building, owning and operating produced water 

infrastructure in the prime oil shale fields in the 

U.S., Goodnight Midstream has 

a leading position in the Bakken 

Formation, a rapidly expanding 

footprint in the Permian Basin 

and Eagle Ford Shale, and an 

emerging presence in the Pow-

der River Basin, according to 

the company. 

According to a Novem-

ber 2018 press release, Good-

night Midstream announced 

it expanded its revolving credit 

facility to $420 million from 

$320 million to fund continued 

strategic growth initiatives in 

the Permian, Bakken and Eagle 

Ford shales as well as support 

working capital requirements. 

In 2018 Goodnight Midstream completed and 

is now operating 15 new saltwater disposal (SWD) 

facilities across the basins in which it operates. The 

company expects to complete construction on five 

additional facilities in early 2019. 

In the Permian Basin, Goodnight Midstream 

recently completed and is operating two high-pres-

sure, trans-basin systems, the Llano and the Rat-

tlesnake pipelines, serving several long-term 

contractual customers. This infrastructure will 

transport the increasing amount of water expected 

out of the Delaware Basin to the depleted fields of 

the Central Basin Platform.

For SWD, Goodnight Midstream is able to cre-

ate tailored, long-term solutions for its customers. 

The company now owns and manages a network of 

more than 45 gathering and disposal facilities con-

nected to more than 420 miles of produced water 

pipelines on redundant systems, offering greater 

than 99% uptime for its customers, according to 

the company.

GR Energy Services

GR Energy Services offers operators technology- 

driven water management solutions using a unique 

horizontal pumping system (HPS) that drives gains 

for saltwater disposal, injection and water manage-

ment. The versatile system provides advantages to 

GR Energy Services’ Flex Flow HPS was designed for saltwater disposal,  

injection and water management. (Source: GR Energy Services)

http://HartEnergy.com


KEY PLAYERS  |  2019 WATER MANAGEMENT TECHBOOK

HartEnergy.com   |   March 2019 55

http://www.tetratec.com/water


2019 WATER MANAGEMENT TECHBOOK  |  KEY PLAYERS

March 2019   |   HartEnergy.com56

inject or transfer at higher volumes and pressures and 

to reduce operating costs by eliminating common 

issues faced by water logistics managers.

The Flex Flow water management system inte-

grates field-proven multistage centrifugal pumps 

with variable speed drives, surface controls and 

automated reporting capabilities to lower the 

total cost of operations. The trailer-mounted sys-

tems can be deployed very quickly as cost-effective 

options for early commissions, step-rate tests or 

replacement of equipment under repair.

The Flex Flow HPS can be monitored remotely 

to make adjustments that optimize system effi-

ciency. Digital, cellular and satellite enabled, the 

programmable logic controller can report to mobile 

devices and computers with multiple notification 

options. The system requires little maintenance, so 

uptime is optimized and service callouts are kept 

to a minimum. 

GR performance advisers can tailor both per-

manent and trailer-mounted Flex Flow HPS sys-

tems to a wide range of operating conditions with 

flow rates up to 100,000 bbl/d of fluid. Surface 

facilities engineers using Flex Flow systems have 

documented lower maintenance and repair costs, 

longer runlife and greater operating flexibility and 

efficiency, according to the company.

Gradiant Energy Services

Gradiant Energy Services offers custom-engineered 

solutions and technologies for oil and gas opera-

tors seeking safe, reliable, economic, environmental 

and efficient treatment, reuse and recycling of flow-

back and produced water.

Gradiant’s Selective Chemical Extraction (SCE) 

is a mobile water treatment process that provides 

reusable clean brine as hydraulic fracturing fluid. 

By cleaning water only to the needed level—and 

not beyond—the SCE process enables the reuse of 

treated produced water for operations, according to 

the company’s website.

The company can transform the most difficult 

water makeup into the highest quality freshwater 

with its Carrier Gas Extraction (CGE) technology. 

“Developed at the Massachusetts Institute of 

Technology [MIT], CGE desalinates oilfield waste-

waters to produce extremely freshwater (less than 

500 ppm and even lower in many cases) and a highly 

concentrated brine solution that can be utilized for 

drilling, workovers and completions,” the website 

noted. “CGE reduces the high transportation costs 

of produced water by treating the wastewater on 

site, producing freshwater and saturated brine.” 

CGE also can be used to generate a concentrated, 

10-lb brine that can be used for drilling, workover 

and completions applications.

Gradiant’s Free Radical Disinfection technol-

ogy “provides high-volume disinfection treatment 

to control bacteria and treat water for storage 

pit maintenance, on-the-fly disinfection prior to 

hydraulic fracturing operations and pre-saltwater 

disposal injection” and also reduces H
2
S in water, 

according to the website.

The company’s Carrier Gas Concentration 

(CGC) technology, developed at MIT, “is ideal for 

E&P operators in remote areas that have disposal 

constraints, high trucking and disposal costs or the 

need to enhance evaporation rates in ponds and 

pits,” the website stated. “The CGC process involves 

evaporating water and concentrating dissolved sol-

ids in the wastewater stream via a multistage bub-

ble column humidifier.”

Gravity Oilfield Services

As increased drilling activity and high-intensity 

well completions drive the need for high volume 

water sourcing, transport and disposal, Gravity Oil-

field Services provides infrastructure and logistical 

expertise to be the single-source supplier on which 

operators can rely.

With decades of expertise, deep resources, a large 

fleet of vehicles and high-performance equipment, 

Gravity has an expansive footprint in the major oil 

and gas producing basins, particularly in the Perm-

ian Basin. Its network of fluid logistics assets and 

infrastructure includes fresh and brackish water pro-

duction and storage pits, long-life delivery, produced 

water gathering, freshwater sourcing pipelines, fluid 

hauling trucks and saltwater disposal (SWD) wells.

Gravity operates more than 125 miles of perma-

nent pipeline infrastructure capable of managing 

water needs throughout the life cycle of a well along 
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with an extensive fleet of fluid service trucks and 

containment solutions. There is also an extensive 

inventory of more than 5,000 fracturing and mud 

tanks for every fluid containment need.

The company has an extensive network of strate-

gically located SWD wells in the Permian Basin and 

Williston Basin. Gravity has several water-sourcing 

agreements with operators in the Permian Basin 

and is taking additional commitments.

In June 2018, Gravity acquired McKenzie Energy 

Partners LLC. McKenzie provides contracted mid-

stream-based water management solutions for 

some of the most active operators in the Bakken 

Shale play through a network of produced water 

gathering pipelines and water disposal wells situ-

ated on core acreage dedications, according to the 

acquisition press release.

H
2
O Midstream LLC

H
2
O Midstream partners with producers, land 

owners and other stakeholders to improve the effi-

ciency, reliability and safety of water operations 

while lowering costs across the value chain. 

The company owns and operates the Permian’s 

only truck-free, third-party produced water hub 

and pipeline network consisting of 1 MMbbl of 

storage and 265,000 bbl/d of permitted disposal 

capacity from 13 disposal wells, all interconnected 

via 150 miles of pipeline. 

Gravity Oilfield Services offers fresh and brackish water production, storage pits, produced water gathering, freshwater sourcing pipelines, 

fluid hauling trucks and SWD wells. (Source: Gravity Oilfield Services)

H
2
O Midstream owns and operates the Permian’s only truck-free, third-party produced water hub and pipeline  

network. (Source: H
2
O Midstream)
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In addition, the company has removed more 

than 350,000 truckloads per year of produced water 

from Texas roads.

H
2
O Midstream owns and operates integrated 

water infrastructure, including gathering pipelines, 

storage, treatment, disposal and reuse facilities in the 

Permian Basin. The company continues to expand 

its existing system through additional infrastructure 

to serve the needs of multiple producers in the area.  

H
2
O Midstream was selected by the University 

Lands (UL) management group to handle water 

across its 167,000 acres in the Delaware Basin. UL 

manages the surface and mineral interests of 2.1 mil-

lion acres of land across 19 counties in West Texas 

for the benefit of the Permanent University Fund. 

In partnership with Layne Water Midstream, 

a new University Lands Water Management LLC 

(ULWM) was formed to service UL’s produced and 

source water needs in the Delaware Basin. 

H
2
O Midstream is funded via a private-equity 

commitment from EIV Capital and co-investments 

from several of EIV’s institutional partners collec-

tively representing more than $70 billion in assets 

under management.

Halliburton

Halliburton has the processes, tools and expertise 

to responsibly and cost effectively address all water 

challenges. With more than 1,500 consultants and 

5,000 chemists, engineers and scientists, the com-

pany provides the upstream E&P industry with 

expertise and analysis to assist in a variety of water 

management challenges from surface to subsur-

face, according to the company’s website. 

Halliburton’s use of conformance processes 

often can improve an operator’s profitability as a 

result of the following benefits: longer productive 

well life; reduced lifting costs; reduced environmen-

tal concerns and costs; minimized treatment and 

disposal of water; and reduced well maintenance 

costs. Halliburton’s EquiSeal Conformance service 

was specially developed to shut off water produc-

tion in horizontal or highly deviated wells.

Halliburton can help minimize the use of fresh-

water in the oil field during drilling and comple-

tion of a well, fracturing or thermal operations. 

For stimulation, Halliburton’s Excelerate friction 

reducer portfolio was designed to perform excep-

tionally in produced water, across a broad range 

of salinity. Additionally, the polymers within the 

friction reducer portfolio were built with rapid 

hydration for quick performance and structured 

so operators can pump less material for reduced 

residue compared to competitive offerings.

Hillstone Environmental  

Founded in 2015, Hillstone Environmental oper-

ates in the Permian Basin, Williston Basin and 

Marcellus/Utica Shale play providing comprehen-

sive water infrastructure solutions. These services 

include designing, building, owning and operating 

water pipeline to disposal as well as providing water 

treatment, recycling and reuse. The company’s fully 

integrated water midstream solution allows it to 

“maximize operating efficiency, reduce costs and 

reduce environmental footprint,” the company 

stated on its website. The company’s systems include 

24/7 SCADA monitoring and leak detection. 

Hillstone’s water pipeline and disposal system 

in Loving County, Texas, has a total throughput 

capacity of 480,000 bbl/d across an intercon-

nected network of pipelines and disposal wells, 

according to the company. Hillstone’s intercon-

nected system in Loving County allows the com-

pany to gather, transfer and dispose of produced 

water across its entire system and manage through 

spikes or unplanned outages, which the company 

Halliburton’s 

Conformance 

chemical  

portfolio helps 

reduce unwanted 

fluid production 

to efficiently 

enhance  

hydrocarbon 

recovery. (Source: 

Halliburton)
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said “gives customers certainty that their pro-

duced water will be disposed of reliably, safely and 

without interruption.”

The company also has treated more than 100 

MMbbl of water in the Permian and Marcellus/ 

Utica. Hillstone’s coagulization process involves 

using mobile treatment units, each with up to 

20,000 bbl/d of treatment capacity, and the process 

integrates into existing client operations and can 

be done concurrently with drillout  and flowback. 

Hydrozonix

To reduce risk and operating cost by optimizing 

water quality and use throughout the frac water 

cycle, Hydrozonix offers consulting, technology 

and services, and works with oil and gas compa-

nies to design and implement comprehensive, cost- 

effective water management programs. 

The company’s end-to-end approach includes 

assessment to ongoing operations and maintenance.

Hydrozonix water treatment technology uses 

mobile and permanent systems that are ozone-

based and require no liquid chemicals as well as 

portable aeration systems that maintain the quality 

of stored flowback and produced water.

The company provides “advanced technolo-

gies separately or as part of its HzO Trio program, 

which can replace conventional chemical programs 

and provide more effective control of bacteria, iron 

and sulfide at a much lower cost,” according to the 

company’s website. Hydrozonix has saved opera-

tors 60% to 90% over the cost of liquid oxidizers.

The HzO Trio includes HYDRO
3
CIDE, an auto-

mated oxidation system for produced and flowback 

water; a portable Hydro-Air Aeration System that 

aerates and mixes water in storage pits and tanks to 

maintain water quality; and On-The-Fly oxidation 

systems that disinfect water and remove iron and 

sulfides without chemicals that can be incompati-

ble with frac fluids.

“Operators that recycle with the HzO Trio 

combination achieved higher water quality for a 

fraction of the cost of chemical programs,” the 

company stated on its website.

The HYDRO
3
CIDE platform includes a dash-

board that monitors systems performance and 

water quality in real time on a PC or cellphone.

This year Hydrozonix is rolling out HYDRO-

FLARE, a flare-gas fired evaporator, and HYDRO-

POD, a buoy that measures water quality in pits 

and tanks and sends data via cellular signal for 

Hillstone’s 

Cleveland  

saltwater disposal 

facility, which is 

interconnected  

via pipeline to 

its other disposal 

assets, is located 

in Loving County, 

Texas. (Photo by 

Tony Gutta,  

courtesy of Hillstone 

Environmental)
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real-time capture. “Together our systems provide 

a comprehensive program for low-cost produced 

water management from recycling to disposal,” the 

company said.

Keane Group

Since every system begins with the base water to 

be used on the job being tested, Keane Group 

offers recommended custom solutions that are 

cost-effective for the customer in terms of opera-

tions and production. 

The company’s ReLease ReUse produced water 

fluid systems are effective in all produced water 

scenarios, including 100% produced or flowback 

water. Where the cost of freshwater has an econom-

ical limitation, ReLease ReUse enables operators to 

continue operations with reduced cost and logis-

tics associated with treating produced or flowback 

water, according to the company’s website. 

Keane has systems for slickwater, linear gel and 

both borate- and zirconium-crosslinked gels, which 

allow operators to run produced water at any hard-

ness, pH, mineralogy, temperature or salinity level.

Additionally, ReLease Speed is a full line of slick-

water systems with friction reducers, which are eco-

nomically customized for stimulation using either 

cationic or anionic freshwater solution. Options 

for high-brine applications also are available, the 

website stated.

The company also offers ReLease Dry, which 

is a dry friction reducer alternative that reduces 

spill risk.

Keane’s ReLease Linear fluid systems are natural 

or modified natural polymers used without cross-

linkers that provide an economic fluid option with-

out compromising viscosity characteristics. Polymers 

used include guar, carboxymethyl cellulose or cellu-

lose gum, and carboxymethyl hydroxy propyl guar.

In the SPE-172811-MS paper’s abstract, Keane 

discussed its Stabilized Crosslinked Fracturing 

fluid systems, which were pumped in the Permian 

Basin, using borated produced water with levels of 

total dissolved solids exceeding 30,000 mg/l. The 

systems are designed to delay the crosslinking time 

when needed, utilizing the boron already present 

in the water. This frac fluid system approach has 

broken the code for recycled water and reduced 

disposal costs, according to the company’s website.

Key Energy Services

Saltwater disposal wells allow Key Energy Ser-

vices to handle produced fluids responsibly and 

efficiently. Key operates more than 60 Class II dis-

posal injection wells, where produced water is run 

through settling tanks prior to injection, according 

to the company’s website. 

Key’s fluid management services include trans-

portation of fluids used in the drilling and comple-

tion process as well as frac flowback and produced 

water from completed or producing wellbores.

For managing fluid levels within its tank sys-

tems, the company equipped its disposal wells 

with a computer-controlled system for receiving 

produced water. The facilities are designed to treat 

and filter water efficiently, therefore injecting the 

cleanest possible water into disposal wells.

Its 50-plus wells are permitted for a combined 

15 MMbbl per month. The company has four per-

mitted fresh and brine water facilities throughout 

the Permian Basin, each providing more than 1,500 

bbl/d, the website noted.

“Significant growth in water volume per com-

pleted well is driving total freshwater and flowback 

water demand. Continued growth in water volumes 

employed on a per-well basis drive water transfer 

demand,” said Robert Drummond, Key president 

and CEO, in a March 2018 presentation.

Key’s energy production solutions and services 

are provided through its experienced crews, tech-

nical expertise, data analytics and fit-for-purpose 

equipment, according to the company’s website. 

The company’s vacuum trucks transport nonhaz-

ardous fluid or waste to or from well operations. The 

materials commonly carried include freshwater, field 

saltwater, 10-lb brines, calcium chloride/bromide, 

water and oil-based muds and other drilling fluids. 

Layne Water Midstream

As a full-cycle water midstream business, Layne 

Water Midstream (LWM) provides upstream oil 

and gas companies with water sourcing, disposal 

http://HartEnergy.com


KEY PLAYERS  |  2019 WATER MANAGEMENT TECHBOOK

HartEnergy.com   |   March 2019 63

and recycling services in the Delaware and Mid-

land basins.  

LWM was founded as part of Layne Christensen 

Co., a 135-year-old global water management com-

pany. Today LWM operates a growing produced 

water management and disposal business in the 

Delaware Basin with existing pipelines, disposal 

assets and numerous in-process saltwater disposal 

(SWD) permits that are soon expected to provide 

more than 400,000 bbl/d of transportation and 

disposal capacity.  

The company also operates an extensive source 

water business in the Delaware Basin with its 26-mile, 

175,000-bbl/d Hermosa pipeline and access to source 

water in more than 90,000 acres in Reeves and Cul-

berson counties in Texas, either owned by LWM or 

under long-term, exclusive lease arrangements.  

LWM also operates water infrastructure assets in 

the Midland Basin, including more than 100,000-

bbl/d source water assets in Martin County, Texas, 

and existing SWD permits.  

The company’s business includes contracts with 

landowners for water midstream services on nearly 

300,000 acres in the Permian Basin, including an 

exclusive long-term contract with the Texas Gen-

eral Land Office (covering 88,000 acres in Reeves 

and Culberson counties) and a preferred water ser-

vices provider contract with University Lands (cov-

ering more than 160,000 acres in Ward, Winkler 

and Loving counties).  

MYCELX Technologies Corp. 

MYCELX Technologies Corp. provides advanced 

solutions for produced, process and waste- 

water challenges primarily in the oil and gas s 

ector. The company’s polymer has oleop-

hilic and hydrophobic characteristics and is  
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designed to meet the industry’s toughest water 

treatment requirements. 

MYCELX permanently binds with oil and hydro-

carbons through the process of molecular cohesion. 

The company’s engineered solutions offer superior 

hydrocarbon removal with a smaller footprint and 

a lower cost to treat. 

As environmental regulations and operational 

challenges increase across the globe, the need for 

MYCELX’s water treatment expertise has been recog-

nized by a growing group of industry leaders includ-

ing Chevron, BP, Anadarko, Schlumberger, SABIC 

and SNF Floerger, according to the company.  

The company will consistently deliver water to 

specifications chosen by the client and can ensure dis-

charge of less than 1 ppm oil in water if required. The 

produced water can be safely discharged and meets 

regulatory standards set by the U.S. Environmental 

Protection Agency, U.S. Coast Guard, Saudi Arabian 

Royal Commission Environmental Regulations and 

Nigerian Department of Petroleum Resources.

The company has designed standardized equip-

ment for its patented media and can undertake pri-

mary, secondary and tertiary stages of water treatment 

for customers. By combining these coalescers, back-

washable media vessels and polishers, MYCELX is 

able to create robust tailored solutions. Systems can 

handle variable flow rates from 25 gpm to 5,000 gpm. 

A single MYCELX system can easily handle high 

flow rates of up to 120,000 bbl/d, and given its 

smaller footprint, it is possible to scale up easily 

to meet whatever flow is required. The flexibility of 

the company’s engineered systems make them ideal 

for a wide range of applications and deployments, 

particularly offshore drilling platforms.

MYCELX RE-GEN, which is the company’s 

backwashable media, offers the necessary step-

change improvement in water treatment capabil-

ity that is critical for companies focused on EOR 

and are hampered by conventional water treatment 

technology’s limitations. 

Oilfield Water Logistics

In the midstream water infrastructure and ser-

vices industry, Oilfield Water Logistics LLC 

(OWL) has a focus on pipeline gathering systems, 

produced water disposal and produced water 

reuse services. 

OWL primarily operates in the Permian Basin, 

including both the Midland and Delaware basins. 

The company has additional assets in the Rock-

ies region, including the Powder River Basin, Wam-

sutter and Piceance, as well as in East Texas.

OWL owns and operates the largest produced 

water gathering system in the northern Dela-

ware Basin and Lea County, N.M. OWL recently 

completed its Red Hills Water Gathering System 

pipeline expansion project, which extended its Lea 

County system into Loving County, Texas. The 

connection provides access to upward of four addi-

tional saltwater disposal wells and numerous new 

customer connections. 

In the Rockies, OWL recently expanded its 

Thunder Basin facility in Converse County, Wyo., 

to meet the increasing water management demand 

in the Powder River Basin. 

OWL’s extensive midstream water infrastructure 

networks offer E&P companies the opportunity 

to reduce water sourcing and disposal capex while 

providing redundant systems to effectively handle 

the industry’s growing water needs, according to 

the company’s website. 

By building supply and gathering lines, as well 

as reuse infrastructure where appropriate, OWL’s 

customers are able to maximize efficiency and min-

imize water management costs.

OSP 

OSP, a service and supply company, works with 

the global oil and gas industry to create solutions 

for the effects of water and its use. For water treat-

ment, OSP provides microbial testing technology 

as well as oilfield chemicals, including microbial 

and scale inhibition products, and water-focused 

consulting services.

OSP’s 2K7 Bugstick is a solid stick biocide 

that enables delivery to inaccessible areas where 

microbes can proliferate, the company said. The 

company’s biocide is available in several formats 

and formulations depending on the application.

In 2011 the acquisition of Telomer Corp. 

expanded OSP’s oilfield chemical products to include 
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scale inhibition, providing chemistries and finished 

formulations that effectively target scale issues. 

In 2017 OSP expanded its service offerings to 

include microbial identification and evaluation, 

offering molecular testing, including DNA qPCR 

and 16S sequencing. “Understanding you can’t 

mitigate what you can’t measure,” OSP provides 

the technical services and technology, on site or 

in the laboratory, to target and test for microbial 

contamination to achieve microbial control, the 

company stated on its website. OSP targets, tests 

and treats microbial-related issues such as corro-

sion and souring.

Pentair

To provide petroleum producers, refiners and gas 

processors dramatically improved solids control and 

hydrocarbon recovery from process water streams, 

Pentair offers its hydrocarbon recovery technology 

(HRT) for produced water management, oil removal 

from wastewater and saltwater disposal.

HRT eliminates the need for expensive excess 

processing, chemical additives and storage tank 

capacity. Hydrocarbon recovery efficiencies of 

99.98% are available through HRT, according to 

the company’s website. HRT’s design is scalable 

and modular for both new capital projects as well 

as placement in existing operating units.

Benefits to using HRT on process water systems 

include operational flexibility, reduction of lost 

energy, savings on chemical additives, lower main-

tenance costs associated with fouling, and elimina-

tion of excursions, the website noted.

Pentair recognizes that produced and flowback 

water streams must often be treated prior to dis-

posal, reinjection or reuse, and that the capital and 

operating costs associated with most treatment sys-

tems can be very high.

The company provides high-performance filtra-

tion and separation systems for produced and flow-

back water streams that will lower operating and 

capital costs and add value. The company offers a 

broad array of secondary water treatment technolo-

gies that allow the reuse of produced-water streams 

for uses such as agricultural irrigation and boiler 

feed water, according to the website.

Pentair’s Pure Pack system is a portable solu-

tion for secondary and tertiary produced water and 

wastewater treatment, offers superior water quality 

with a smaller footprint and lower cost of owner-

ship, the website stated. With oil content as high as 

5% to 10% at the inlet, the Pure Pack can yield low 

ppm oil at the outlet. The high-quality recovered 

oil may be processed or sold to add value to the 

operator, the website noted.

ProSep

By providing solutions that meet or exceed reg-

ulatory and/or other operational requirements, 

such as reinjection and EOR, ProSep’s produced 

water treatment system helps operators manage 

and treat produced water streams. The company’s 

technologies include TORR, CTour Process and 

Osorb Media Systems.

The company’s produced water treatment 

portfolio includes primary, secondary and ter-

tiary treatment options, which can be supplied as 

individual process units, integrated plug-and-play 

packages or as complete produced water treat-

ment solutions.

ProSep’s Osorb Media Systems (OMS) utilize 

the next-generation adsorbent, Osorb Media, for 

efficient water treatment/polishing. Osorb Media 

is a regenerable, organically modified silica specif-

ically designed to remove dispersed, dissolved and 

emulsified hydrocarbons from produced waters, 

according to the company’s website.

The simple, integrated OMS water treatment 

systems allow operators to remove benzene, tolu-

ene, ethylbenzene and xylene (BTEX); light to heavy 

crude oil; gas condensate; and some oilfield chemi-

cals to less than 1 ppm. The systems maintain their 

efficiency in a broad range of applications, includ-

ing the removal of hydrocarbons from CEOR poly-

mer flood operations.  

The TORR coalescing technology has a small 

footprint and the ability to replace less efficient oil 

removal equipment. It is a modular, scalable tech-

nology that addresses future increases in water cut 

for offshore operators. The process consists of two 

or more in-line pressure vessels and an optional 

spare vessel to be used as standby.
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ProSep’s CTour process removes dispersed oil 

and dissolved hydrocarbon contaminants in the pro-

duced water stream through injection of condensate. 

The process routinely yields residual oil discharges of 

less than 5 ppm total petroleum hydrocarbons, while 

at the same time removing 80% to 95% of harmful 

water soluble organics, such as BTEX. The process is 

used extensively in Norway, having treated as much 

as 70% of all Norwegian offshore produced water. 

This equates to more than 2 MMbbl/d of water.

Purity Oilfield Services

With a complete line of water solution services, 

Purity Oilfield Services can coordinate setup and 

disposal as well as handle all other logistics for 

water service needs for completion services and 

other operations.

The company’s growing operational footprint 

includes the Permian Basin as well as South Texas, 

the Rocky Mountain regions and Canada.  

With its diversified portfolio of rental items, 

trucking services, water services and strategic distri-

bution alliances, Purity offers the flexibility of daily 

rentals to turnkey package solutions. The company 

provides services for drilling, completion, produc-

tion and midstream operations. 

Purity has five core divisions: the Water Trans-

fer Division with 10-in. and 12-in. layflat pipe 

with the associated pumps and equipment; the 

Blue Line Division, offering a variety of tanks and 

aboveground storage tanks for water storage, con-

sisting of 20,000-bbl, 40,000-bbl and 60,000-bbl 

ponds, frac tanks, uprights, bins, open tops and 

more; the Trucking Division, which consists of 

trucks capable of transporting freshwater and 

brine water and supporting the move of oilfield 

equipment and other oilfield trucking needs; the 

OFT Well Testing Division, which offers a fleet of 

well-testing units and services for flowback and 

well testing services; and the recently added Pure 

Heat Division that offers a new method to heat 

water at the well site or transfer source for com-

pletion services. 

Purity’s freshwater services can be provided with 

turnkey pricing on services and rentals on a single 

well site or an entire field. The programs allow the 

operator to control expenses by knowing the proj-

ect costs upfront.

Reclaim Water Services

Reclaim Water Services’ solution nonchemically 

removes contaminates from the water. Reclaim will 

provide nondetectable levels of hydrocarbons and 

bacteria and iron less than 1 ppm. Other solutions 

use dangerous chemicals to change the water chem-

istry and leave the contaminates in the water. This 

requires contaminant cleanup somewhere down 

the road. The treated water can be reused as soon 

as the system is discharged.

The system offers the following advantages: no 

retaining/settling ponds required, cleans water more 

completely than other processes, water is ready to use 

Purity Oilfield 

Services  

coordinates 

and handles all 

logistics for water 

service needs 

for completion 

services and 

other operations. 

(Source: Purity 

Oilfield Services)
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within 8 hours of entering the system, remote oper-

ation offers greater safety with less manpower, costs 

are competitive with all other processes, and units 

handle from 3,000 to 40,000 bbl/d and can be com-

bined for larger volumes, according to the company.

Samco Technologies Inc.

For onshore and offshore applications, Samco 

Technologies Inc.’s oil and gas solutions include 

a cooling tower water treatment, boiler feed 

water treatment, wastewater treatment and zero 

liquid discharge.

Based on its technologies, Samco’s custom-

ers “have experienced increased oil recovery, 

cost-effective injection-water treatment, supe-

rior separation and destruction of acid/sour gas, 

expanded plant productivity, increased process 

uptime, cost-effective waste reduction and indus-

try-compliant discharge,” according to the com-

pany’s website.

In addition to treating produced water for 

washing crude oil, Samco has developed a seawater 

desalting solution that performs directly on the 

platform, using a filtration process that then uses 

membranes to separate sulfates from the water, the 

website noted.

To effectively wash the light crude, the sea-

water is filtered to remove suspended solids and 

sulfates. It then uses its two-step process for oxy-

gen removal. Samco’s two-step oxygen removal 

process is a method of removing oxygen from 

water down to extremely low levels. This method 

can be particularly useful in offshore EOR, the 

website stated.

When performing EOR offshore, a lot of water 

can be brought up with the oil. Samco developed 

a procedure to remove the water from the oil, 

recover the oil and safely discharge the water back 

into the ocean from onboard the platform or recy-

cle it for reinjection. 

Schlumberger

Schlumberger offers various services for manag-

ing the complete cycle of water management. The 

company’s experts have a thorough understand-

ing of stimulation fluid requirements, operational 

schemes, reservoir characteristics, production vol-

umes, hydrogeology, engineering design and envi-

ronmental considerations.

Schlumberger’s AllSeal water and gas confor-

mance service controls or shuts off unwanted water 

or gas production with an engineering approach. 

Schlumberger’s FracCON water-conformance 

fracturing fluid within the AllSeal water and gas 

conformance service was developed for high-wa-

ter-cut wells with recoverable reserves near oil-to-

water contact or gas-to-water contact. It features a 

relative permeability modifier capable of producing 

enhanced fracture geometry and increased prop-

pant pack conductivity while mitigating water cut 

after fracture stimulation treatments, according to 

the company.

In addition, the company’s xWATER integrated 

water-flexible fracturing fluid delivery service is 

designed to reduce or eliminate freshwater use 

and its associated transportation and disposal 

costs, while also decreasing environmental impact, 

according to the company. “The service enables 

Units are 

designed for  

volumes from 

3,000 to 40,000 

bbl/d and can be 

combined to meet 

higher demand. 

(Source: Reclaim 

Water Services)
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operators to use an engineered fracturing fluid cus-

tomized for the available water, well conditions and 

reservoir properties—saving on the water-related 

costs that can account for up to 25% of the total 

operation cost,” the company stated on its website.

Select Energy Services Inc.

Select Energy Services Inc. provides oilfield water 

management services, including water sourcing, 

water transfer, containment, water treatment, flow-

back and well testing, fluids handling, and disposal 

across all major U.S. unconventional basins. Select’s 

water sourcing services identify, acquire and permit 

source water to assist operators with water acquisi-

tion, storage, evaluation and regulatory handling. 

The company has about 1.5 Bbbl of water available 

for operator use in hydraulic fracturing. 

Select’s water transfer services are provided 

through a variety of mobile hose, piping and auto-

mated pumping systems to support hydraulic 

fracturing. The company’s water transfer services 

include pipe and pump selection, frac support, fil-

tration and flowback support. 

AquaView is a suite of technologies developed by 

Select to remotely monitor and control water assets 

and provide real-time data, including volume and 

water quality, all accessible 24/7 through the Aqua-

View computer, smartphone and tablet applications. 

AquaView automated pumps and proportioning 

systems respond to operator specifications and 

changing conditions in real time with the ability to 

remotely set and maintain operational parameters. 

For containment, Select offers high-volume abo-

veground storage tanks, reusable secondary contain-

ment systems, tank pedestals, in-ground and surface 

mount wall steel containments, heating and liners. 

Select’s water treatment services utilize a wide 

spectrum of bio-control, aeration and recycling 

technologies to prepare source water or tie flow-

back and produced water back into frac supply for 

reuse. Additionally, Select has permitted disposal 

facilities located in the major U.S. shale plays with 

a permitted capacity of more than 300,000 bbl/d. 

Through its Rockwater Energy Solutions 

brand, the company manufactures and supplies 

oilfield chemicals to optimize fluids during com-

pletion and production. Tidal Logistics is the 

in-house fluids handling service line that provides 

fluid recovery and removal, production support 

and storage. 

SitePro

SitePro, a digital oilfield solutions provider, devel-

ops real-time, cloud-based software designed to 

optimize the management of the full water life 

cycle. The company offers services for produc-

ers, disposal and recycling, water midstream, and 

water sourcing.

For water sourcing, SitePro offers an alternative 

to manually checking pond levels, turning on water 

wells, turning valves and allocating volumes with 

its remote-control technology, turnkey automation 

and custom software interface.

SitePro’s new Water Sales Monitoring technology 

allows users to monitor frac ponds, storage pits and 

transfer lines in real time and control pumps and 

valves remotely from a computer or mobile device. 

“Our volume allocation and ticketing services 

complete the life-cycle solution for service com-

panies looking to lower their operating costs and 

reduce downtime,” the company said on its website. 

The volume allocation feature allows users to 

easily differentiate water volumes from various 

operators, storage pits and truck sales for accurate 

and efficient billing and tracking. The technology 

also allows users to remotely control water wells 

from their phone or desktop, turning valves on or 

off based on level or volume set points. 

For disposal and recycling, SitePro offers services 

for saltwater disposal (SWD) wells that provide 

total asset management, merging remote control, 

monitoring and automation with electronic tick-

eting and invoicing. The company helps operators 

partially or completely eliminate the need for field 

personnel. SitePro’s turnkey automation and soft-

ware products cover every aspect of an SWD facility 

or system of facilities, including electronic ticket-

ing, access control and flow measurement, surveil-

lance, tank level monitoring, fluid conditioning, 

pipeline volume allocation, wellhead monitoring, 

cloud-based reports and regulatory reporting, and 

advanced analytics.
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Solaris Water Midstream

Solaris Water Midstream owns, operates and 

designs water infrastructure assets with a current 

focus in the Permian Basin. The independent com-

pany’s services include produced and flowback 

water gathering and transportation, wastewater 

reuse and disposal, water sourcing and delivery, 

and pipeline design and operation. 

The company’s currently operating water infra-

structure systems are located in the Delaware and 

Midland basins. Solaris’s Pecos Star System in the 

Delaware Basin has more than 200 miles of active 

and under construction permanent pipelines trans-

porting produced water and supplying recycled and 

brackish water for oil and gas operations. The Pecos 

Star System’s pipeline network is connected to 

numerous active and under construction disposal 

wells. Solaris is currently permitting additional 

wells and pipelines. By the end of the year, the sys-

tem will have more than 400 miles of large diame-

ter produced water and water supply pipelines and 

connections to dozens of owned and third-party 

disposal and recycling facilities across Texas and 

New Mexico. Additional systems are under develop-

ment in the Delaware Basin, which will have similar 

service offerings as the Pecos Star System.

Solaris’ DJK  

saltwater disposal 

well is located in 

Midland County, 

Texas.  The site 

also serves as an 

integrated reuse 

facility. (Source: 

Solaris Water 

Midstream)
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Solaris Water’s Midland Basin systems include 

about 85 miles of pipelines, two recycling facilities 

capable of recycling 25,000 bbl/d each and connec-

tions to 11 disposal wells. 

Sourcewater Inc.

Sourcewater is a geospatial water intelligence plat-

form and water marketplace for the upstream energy 

industry. Sourcewater gathers oilfield business activ-

ity data from its online water marketplace, which 

has more than 5,000 water and saltwater disposal 

capacity listings in the Permian Basin. The company 

gathers these data from satellite imagery computer 

vision analytics, which detect and measure every frac 

water impoundment and well pad in the Permian 

Basin every five days, matching each feature to sur-

face and mineral ownership and operator lease. 

The company also gathers data from state gov-

ernment regulatory filings for oil, gas, water and 

disposal wells as well as treatment facilities; parcel 

and mineral ownership records and leases; con-

tinuous market research; and Internet of Things 

and SCADA sensor partnerships to obtain real-

time water and disposal levels, flows and pres-

sures from the field. Data are gathered, cleaned, 

normalized, structured, analyzed and visualized 

through advanced geospatial mapping tools, cus-

tom research reports and an API for larger users.

Sourcewater recently acquired the assets and 

intellectual property of Digital H
2
O, enabling 

Sourcewater to gather and show the oil, gas and 

water production of every oil and gas well in Texas, 

New Mexico, North Dakota and Pennsylvania as well 

as show disposal well capacity, pressures and utili-

zation for all of these states. In Texas Sourcewater 

shows the logistical relationships and flows between 

every commercial disposal and every operator lease. 

TETRA Technologies Inc.

TETRA Technologies’ water management services 

for hydraulic fracturing and unconventional well 

completions include sourcing, fresh and produced 

water transfer, pipeline construction, storage and 

pit lining, treatment and recycling, blending and 

distribution, and flowback and testing, all of which 

are automated and remotely monitored. 

This illustration shows TETRA Technologies’ fully automated and integrated water management solution that includes 

sourcing, fresh and produced water transfer, pipeline construction, storage and pit lining, treatment and recycling, 

blending and distribution, and flowback and testing for hydraulic fracturing and unconventional well completions. 

(Source: TETRA Technologies)
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The company’s water treatment services are 

“fully automated and integrated to help meet 

operators’ increasing water requirements by recy-

cling, treating and delivering an optimized fluid for 

frac operations—all while yielding significant cost 

savings and reducing operational and HSE risks,” 

according to the company’s website.

TETRA uses an oil separation system to accu-

mulate and remove residual oil from produced 

water in real time to ensure treatment performance 

and compliance with regulatory storage require-

ments. The accumulated oil can then be put back 

into the operator’s sale pipeline. In several cases, 

the volume of reclaimed oil has almost paid for the 

use of the system. 

The company uses an automated water treat-

ment system to chemically treat produced water 

through a clarification process that enables recy-

cling of up to 50,000 bbl/d of produced water with 

a single system. Custom systems are built to handle 

larger volumes. The system uses web-based, real-

time monitoring and control technology providing 

operators with 24/7 access to treatment and recy-

cling operations. This provides a transparent and 

on-demand view on the chemistry applied to treat 

the water and its effectiveness.

TETRA also offers automated blending and dis-

tribution technology that provides accurate param-

eter-based blending and consistent blend quality, 

whether directly filling frac tanks or transferring to 

another location. The technology is equipped with 

real-time, computer controlled, tank-level manage-

ment ensuring supply and preventing tank overflows. 

The company’s storage and U.S. Environmen-

tal Protection Agency-compliant pit lining services 

ensure drilling and completion operations have a 

sufficient water supply on site and on demand. 

Veolia Water Technologies

Veolia provides water treatment, reuse and waste-

water services and technologies. Its water treatment 

technologies include more than 350 solutions to 

manage, optimize and recover water and waste-

water for municipal and commercial systems. The 

company’s focus is on increasing and extending the 

value of water and wastewater resources.

ShaleFlow is a transportable, modular system 

that utilizes proven technologies to treat up to 

10,000 bbl/d (300 gpm) of produced water with a 

simple drop-and-go approach.  

The company’s CoLD crystallization process 

for desalination of produced water is designed to 

eliminate the need for expensive pretreatment of 

the produced water, thereby reducing capital and 

operating costs, according to the Veolia. 

In addition, Aquavista is the company’s new 

digital services platform that offers a wide range 

of customized digital solutions for water treat-

ment systems.  

WaterBridge Resources LLC 

WaterBridge Resources LLC, a portfolio company 

of Five Point Energy LLC, provides producer- 

focused water management solutions through inte-

grated pipeline networks for produced water, trans-

portation, disposal, supply and recycling. 

WaterBridge owns and operates more than 

1.3 MMbbl/d of produced water disposal capac-

ity throughout the Southern Delaware Basin and 

Arkoma Basin that are connected by more than 450 

miles of pipeline.

WaterBridge recently acquired assets from and 

entered into a long-term produced water manage-

ment contracts with Concho Resources Inc. and 

Halcón Resources Corp., both in the Southern  

ShaleFlow is a mobile solution for produced water reuse. It is a transportable, 

modular solution that utilizes proven technologies to treat up to 10,000 bbl/d 

(300 gpm) of produced water with a simple drop-and-go approach.  

(Source: Veolia)
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Delaware basin. Including these transactions, 

WaterBridge has approximately 285,000 dedicated 

acres under long-term contracts with 19 producers 

in the Delaware Basin and approximately 182,000 

dedicated acres under long-term contracts with 

three producers in the Arkoma Basin. 

Water Standard/Monarch Separators

Water Standard builds and delivers water treatment 

solutions and services to the global energy indus-

try. The company specializes in compact modular 

membrane and ultrapure water systems and mobile 

onshore and offshore facilities. They 

offer flexible contract options for prod-

ucts and services ranging from special-

ized engineering and design to the 

supply of turnkey and rental systems.  

Water Standard’s subsidiary, Mon-

arch Separators, designs, engineers 

and manufactures separation tech-

nologies for removal of oil and solids 

from produced water and wastewater 

in the energy industry. 

Together, the companies provide 

products and services that allow 

energy companies to safely and 

responsibly reuse their water as an 

asset and/or discharge it back into 

the water cycle. For example, their 

H
2
O Spectrum platform technology 

provides operators with a wide spec-

trum of produced and flowback water treatment 

options, including disposal, recycle and reuse, 

and treatment for safe surface discharge. 

The companies’ combined expertise in water 

treatment applications include waterflooding, IOR 

and EOR; produced and flowback water treatment; 

desalination, sulphate removal and/or softening; 

membrane deaeration; filtration; ultrapure water; 

mobile units; and fixed facilities. Additionally, the 

company’s water treatment technologies for dis-

charge or disposal are designed to improve oil and 

water separation, treat EOR emulsions and mini-

mize footprint and storage requirements. 

A WaterBridge 

produced  

water handling 

facility is  

located the 

Southern 

Delaware 

Basin. (Source: 

WaterBridge 

Resources LLC)

Monarch Separators designs, engineers and manufactures separation 

technologies for removal of oil and solids from produced water  

and wastewater in the energy industry. (Source: Water Standard/

Monarch Separators) 
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It is not diffi cult to see why oil and gas producers 

are of two minds with regard to water. For the 

offshore explorer, it is an ever-present, perpetual 

motion obstacle separating technology and the 

prize. The onshore producer calls water both friend 

and foe, depending on the timing within the devel-

opment process it is encountered. You don’t want 

to see it downhole when you are expecting a bigger 

bounty, but in the same beat, water plays a crucial 

role in the extraction of discovered hydrocarbons, 

especially when dealing with tighter, unconven-

tional formations like those that exist in the shale 

plays of Texas, Oklahoma, Pennsylvania, Wyoming 

and Ohio, among others. 

Water management has always been part of the 

business in one form or another, but in recent years, 

as developers moved to extract oil and gas from 

more remote locations of more arid areas such 

as West Texas and southern New Mexico, water 

requirements became a higher priority. Volumes 

Innovation, Ingenuity Drive 

Changes in Handling Produced Water 

From recycle to disposal, new technology is needed to get the most out of 

one of EarthÕs most precious resources.

By Blake Wright, Contributing Editor
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NOV’s Waterwolf dynamic oil 

recovery system reclaims oil and 

suspended solids from produced water 

in a single stage of treatment. (Source: NOV)
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are pumped downhole for fracturing operations, 

and volumes are reclaimed from those same oper-

ations. For operations in the Permian Basin, an 

average of 4 bbl of salt-ladened water is produced 

for every barrel of oil. Those briny volumes have to 

go somewhere. Historically, the solution has been 

to pump the wastewater back into the earth via a 

network of disposal wells. However, more and more 

states are looking closely at the disposal process and 

its effects on the subsurface, linking the procedure 

with increased seismic activity and earthquakes in 

regions such as Oklahoma and Texas. According 

to the U.S. Geological Survey, earthquakes in West 

Texas and New Mexico measuring at least 2.5 on the 

Richter scale have tripled to more than 60 per year.

Texas is reviewing its disposal well permitting 

process and some expect more onerous policies to 

be put in place to make drilling new disposal wells 

a difficult proposition. That doesn’t bode well for 

the booming West Texas oil patch, where the num-

ber of rigs drilling for oil and gas has more than 

doubled since 2016, according to the Baker Hughes 

rig count. Enough wastewater is produced from 

the Permian Basin annually to cover the state of 

Rhode Island nearly a foot deep. Water handling 

has added as much as 25% in some cases to overall 

lease operating expenses. That kind of hit to the 

wallet is bound to get attention. When disposal 

wells are pulled out of the equation, operators are 

forced to either truck the water out of the region 

for disposal or consider investing in a recycling and 

reuse project.

Recycle and reuse has become the solution of 

choice for many in the Permian. Operators like 

Pioneer Natural Resources, which founded Pioneer 

Water Management in 2014, have led the way on 

reuse. The company is building a water pipeline 

network that will run 100 miles north-to-south 

across Pioneer’s acreage utilizing 30-in. to 36-in. 

diameter pipe. It will include fiber-optic cable to 

support field communications and feeder lines that 

connect to non-potable water sources, such as con-

tracted municipal wastewater plants. Construction 

will continue this year in a phased approach. The 

system will consist of up to 20 water subsystems 

branched from the mainline, connecting 125 to 

150 strategically placed double-lined storage ponds 

that will support hydraulic fracturing operations 

and recycling efforts in the Midland Basin. Addi-

tional operators also have embraced water manage-

ment as a full-blown midstream business—Apache 

and Occidental, among others.

The emerging market hasn’t gone unnoticed by 

investors. More cash is being moved into the mar-

ket via direct investments in larger companies like 

Select Energy Services or even smaller niche players 

like Clean Chemistry, a bacteria control and solids 

separation company, which received an infusion 

from Black Bay Energy Capital last summer.

Water to burn

Hydrozonix started its life as a licensee of an ozone-

based technology that it then tweaked and offered 

to the oil field as part of a water treatment pack-

age to prevent scaling—the formation of hard water 

mineral deposits. However, the use of chemical scale 

inhibitors and the practice of blending water took 

care of a lot of what the company was in a position 

Hydrozonix’s Hydroflare is one solution for remote fields 

needing an alternative to trucking for water management.

(Source: Hydrozonix) 
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to provide. It prompted the company to look into 

additional technologies and diversify more broadly 

throughout the life cycle of oilfield water. 

“You have roughly 500 million barrels of pro-

duced water generated from the Permian Basin per 

month,” said Mark Patton, president of Hydroz-

onix. “Your total demand for completions is only 

200 million barrels per month. So even if you 

started recycling, you’re never going to recycle 200 

million barrels per month. You never have all of the 

produced water at the right locations at the right 

time. Maybe a really aggressive program could get 

you 100 million or 150 million barrels per month, 

but you would still need some fresh or brackish 

water to supplement your source. 

“But there is still excess water you have to man-

age that is not going into a recycling program. 

What do we do with that? Right now, treating to 

discharge to make it for agricultural reuse is a little 

bit expensive, though people are working on bring-

ing that cost down. The next cheapest thing we saw 

that could be done was evaporation. That was the 

reason for the Hydroflare.”

The Hydroflare system was designed for wells 

in locations where gas-gathering systems do not 

exist and where produced water costs are high. The 

system burns gas that would normally be flared to 

evaporate flowback and produced water so it does 

not have to be hauled away for disposal. Solids left 

behind by the evaporated water are collected and 

conveyed to easily moved receptacles. It can help 

operators meet flaring reduction goals while simpli-

fying produced water management at remote well 

sites. The origins of Hydroflare can be traced back 

to an unnamed client that had some remote wells 

with no access to infrastructure, which resulted in 

the company having to truck all of its water out of 

the area. The client was flaring gas as well because 

it wasn’t cost-effective for it to connect those wells 

to the gas-gathering system. 

“They needed a solution,” Patton said. “If you 

look at the regulations rolled out under the Obama 

Administration, you can flare for a certain period 

of time, but then you had to stop and look for an 

alternative use. Using an evaporator that would run 

on that same flare gas was considered an approved 

alternative use. So that same gas that you’re flaring 

could be used for evaporation. You are still going 

to have dirty salt, some metals and scale mixed in 

that you would have to dispose of, but it would be 

a significantly lower volume than what you had. 

“You could also not fully evaporate it; just keep 

it a slurry and use that as a kill fluid or as part of 

your drilling brine. That was a potential reuse for 

that material,” Patton said. 

The client eventually sold the remote field and 

no longer had the excess water burden. The Hydro-

flare is idle on location in the Permian right now 

where Hydrozonix is conducting preliminary test-

ing with it. 

Hydrozonix’s chief offerings reside in oxidation, 

aeration and disinfection of produced water, or as 

the company calls it, the HZO trio. Its HYDRO-

3CIDE system uses ozone technology to treat pro-

duced and flowback water instead of liquid biocides 

for a chemical-free treatment process. As the com-

pany observed clients treating for bacteria through-

out their entire water systems, they recognized a way 

to move into the production side of the business. 

“The automated ozone system takes the sur-

rounding air, strips out the oxygen and makes 

ozone in real time,” Patton said. “We knew we could 

do that and drop people’s cost. We also saw that the 

same system could be used in recycling programs. 

So we started rolling out that new product. 

“Once you treat water and you decide you’re 

going to reuse it or recycle it, you store it in big 

volumes. Storing it in big volumes and just leaving 

it sit for a long period will allow bacteria to re-grow. 

Aeration systems became a nice, simple way to dis-

tribute air. The oxygen in the air acts as a mild 

oxidizer and it starts to maintain the fluid disin-

fection. It provides very little additional treatment, 

but it prevents the bacteria from growing out of 

control. Think of it as preserving your treatment.” 

He continued, “So we started to see that if you 

optimize what happens at the wellhead, tank bat-

teries and gun barrel systems, you have eliminated 

most of your oil and solids, so we were able to add 

an automated treatment system that can save cli-

ents at least 60% in their chemical program for bac-

teria control. If we aerated that water after it has 

been treated by oxidation, that becomes your whole 

recycling program.” 
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After ozone treatment and aeration, the third leg 

of the trio is an On-The-Fly oxidation system that dis-

infects water and removes iron and sulfides without 

chemicals that can be incompatible with frac fluids.

Hydrozonix has 15 installed systems right now, 

which is just over 500,000 bbl/d of capacity. In 

addition, the company has 12 portable trailers that 

are used for on-the-fly disinfection.

“We build two to three systems per month at 

our facility in Greeley, Colorado,” Patton said. “We 

tried to build at our facility in Odessa [in Texas], 

but we quickly outgrew our operations there. It 

is very difficult to find skill trades in the Permian 

right now. We were having difficulty finding the 

right people … and when you do find them, they 

are expensive. We soon realized that we were flying 

people into Odessa from Colorado already. It just 

made sense to move our assembly plant to Colo-

rado. We did that back in May [2018]. We are also 

modernizing our old fleet throughout 2019.”

More than 90% of the company’s business resides 

in West Texas; however, discussions are underway 

with a number of companies in the Oklahoma 

Scoop and Stack regarding recycling programs.

Satellite imagery

A picture can change dramatically solely based on 

one’s point of view. A tree in the distance can look 

2-D until a person is either below it or above and 

sees its complete 3-D footprint. Elevation also can 

change perspectives, making the difference between 

seeing a fence and what lies on the other side. 

Sourcewater is using perspective to gain a com-

petitive advantage when it comes to oilfield water 

intelligence and overall operator activity. The 

company is using machine learning and computer 

vision analysis of very current satellite imagery of 

the Permian and other plays to detect every single 

frac pit and every single well pad to predict who is 

going to be drilling where and when.

“Today, everybody does that by looking at drill-

ing permits,” Sourcewater CEO Josh Adler said. 

“We did a study on this and were shocked to dis-

cover that the average drilling permit in Texas is 

filed 16 days after the well has already been drilled. 

So if you’re in the business of trying to sell things 

to people who drill and you’re trying to figure out 

whom to sell to based on when those drilling per-

mits come out, you’re not doing too good. 

“Of course, a lot of business happens between 

companies that already have established relation-

ships. But if you want to expand your business 

beyond the people you already know that tell you 

what they are going to do before they do it, your 

only option today is [to look at] drilling permits … 

and drilling permits are essentially useless.” 

Sourcewater looks at new satellite imagery of the 

Permian Basin every five to seven days and sees it 

within 24 hours of the images being taken, basically 

reviewing activity that occurred yesterday. What 

Sourcewater’s 

flagship 

WaterMap  

product features 

a database that 

enables users 

to buy, sell and 

trade water 

assets. (Source: 

Sourcewater)
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are they looking for? Drilling pad construction. 

Most operators start construction of a drilling pad 

upward of three months prior to drilling, a full 12 

weeks, give or take, before the rig arrives on site and 

well before the permit is filed. 

They also look for frac pit construction and 

water levels. Again, pits are built and filled ahead 

of the job and, depending on the size of the pit, it 

could take several weeks to fill. In Texas permits 

are not required to construct a freshwater frac pit, 

so there is no permit trail to follow if a company is 

interested in collecting those data. Satellite imagery 

also can give the company a good idea about the 

amount of water in an individual pit, plus or minus 

20%. All of these data get plugged into Sourcewa-

ter’s Oilfield WaterMap intelligence platform, a 

mapping and analysis tool that reveals water assets, 

development trends, market prices, business activ-

ity and ownership intelligence.

“It is useful for finding out where and how much 

water is available in an area,” Adler said. “We match 

those locations up with leases and owner records to 

see who owns that water, who we should contact to 

see if it is for sale or if it’s available, how much is 

there … and it all ties together in the same online 

platform where you can analyze all of this in rela-

tion to where the future drilling is happening.”

He continued, “What are the water production 

levels for the existing oil and gas wells in this area? 

How much produced water is coming out of the 

ground? Where are the disposals? How much dis-

posal capacity is there? How much disposal capac-

ity is coming based on the permits that have been 

filed but are still undrilled? How far are operators 

of these leases sending their water for disposal 

now? If they are sending it a long way that means 

they are probably paying a lot. So all of these data 

go into one geospatial mapping platform, and we 
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put all of these analysis layers on it that allow you 

to make better decisions about how to plan your 

water infrastructure. Is there excess available infra-

structure near your project? If you sell disposal or 

water, should you be investing in building more 

disposal or pipelines or capacity in a given area? 

Where are the best places to invest in that? Who are 

the operators that are going to need it? And how 

much would they probably be willing to pay? We 

are really creating a system to answer all these types 

of questions in one place.”

Sourcewater started about five years ago as a 

marketplace for water sourcing, recycling and dis-

posal for the oil and gas industry—a place where 

operators could trade and reuse produced water 

and excess freshwater with each other, and where 

surface owners, treatment facility owners and dis-

posal well owners could sell their excess capacity 

into the market. It was kind of like Expedia for 

water services. 

In the last year, the company has added on to 

and repositioned itself as an oilfield water intel-

ligence platform. Today, the water marketplace, 

which is getting close to 10,000 water and disposal 

for-sale listings in the Permian Basin alone, is a sub-

component of the overall oilfield water intelligence 

platform. “The value of the marketplace is that it 

feeds price and availability information and trends 

into our intelligence platform,” Adler said. 

“We recently acquired Digital H
2
O, which was 

really the only other company in this space,” he 

continued. “What Digital H
2
O is known for is that 

they take the well reports from the state of Texas 

for commercial disposal wells and basically use 

those to visualize the logistics, flow and utilization 

relationship between every operator lease and every 

commercial disposal well in Texas. So you can see 

exactly which leases send water and how much to 

which disposal wells; the utilization levels at those 

disposal wells; and which leases send water to which 

disposals so disposal companies can see who is 

doing business with my competitors, how busy my 

competitors are, how much water is coming from 

these leases and where is it going. It’s a piece of the 

second Big Data contributor to our water intelli-

gence platform, which is all kinds of government 

record datasets—the Texas Railroad Commission, 

Texas Water Development Board, drilling permits, 

producing well permits, initial production reports, 

flow rates from water wells, the water quality from 

the water wells, the surface water permits—there are 

just so many of these datasets.” 

Sourcewater is looking to add a new suite of 

digital tools to its platform this year to help with 

the planning of water transfer projects and pipe-

line projects. The suite is designed to make it easy 

for companies to optimize the route, pump sizing 

and pump placement for their water pipelines and 

transfer lines right on the map. 

“There is a lot of overspending when it comes to 

pump capacity for moving water … and on power,” 

Adler said. “That doesn’t need to be wasted. So this 

set of water project planning tools on WaterMap 

will allow people that plan and move water to do it 

much more efficiently.” 

The company is focused on the Permian Basin, 

both Texas and New Mexico, but has some coverage 

in North Dakota due to the Digital H
2
O acquisi-

tion. Spreading coverage to other basins is in the 

offing as well as increased use of satellite imagery, 

focusing on earlier detection of projects and higher 

resolution visuals to build a more accurate dataset. 

Bubbling to the surface

Select Energy Services Inc. is a water management 

company that provides services throughout the life 

cycle of oilfield water, from sourcing to disposal. 

According to the company, its late 2017 merger 

with Rockwater Energy Services, a provider of 

water management solutions, positioned Select as 

a leader in the market, especially around North 

American shale. 

The company’s technology slate includes its 

AquaView monitoring, automation and informa-

tion platform; automated proportioning systems 

for dynamic and precise mixing of fresh and pro-

duced water; and chemical-add trailers that allow 

injection of a suite of chemicals during water trans-

fer and water recycling. This suite of technologies 

and the associated information and data are man-

aged and accessible through real-time customer 

portals on AquaView.com and SESTreatment.com. 

Select also offers a comprehensive package of frac 

water treatment services, and these service offerings 
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and technologies continue to evolve as the com-

pany explores better, faster and more efficient ways 

to solve its clients’ water issues.

In addition to providing produced water 

treatment services for reuse in fracturing, Select  

provides chemical additives to enhance down-

stream properties. 

“We address issues, such as wellbore and surface 

facility maintenance, by adding corrosion or scale 

inhibitors or biocides using our chemical-add trail-

ers,” said Cindy Peña, senior scientist at Select Energy 

Services. “The SESTreatment.com platform is a solution 

for operators and frac providers to monitor additives 

and correlate chemical addition data with changes 

in well performance. As a premier in-basin manufac-

turer and distributor of production, completions and 

specialty chemicals, we have the expertise to properly 

analyze customer needs and apply the most effective 

chemical additives based on water quality.”

Peña continued, “We’ve also been exploring 

nano-bubble technologies. When larger micro-

bubbles are applied to water, a milky froth results. 

With nano-bubbles—if they are true nano-bub-

bles—they’re so small that you can’t see them in 

the water, and the significantly smaller diameter 

bubbles remain suspended in the water much lon-

ger. If you had a cup of water with nano-bubbles in 

it, it would look like flat water, not club soda. The 

nano-bubble matrix in water is very stable, so you 

don’t lose a lot of these bubbles to the air. In fact, 

special lab equipment is required to measure the 

number and size of nano-bubbles.” 

Peña also points out that specialty gases may be 

used to achieve specific water treatment goals such 

as enhanced oil separation.

“Our ultimate goal in injecting nano-bub-

bles is to extend the life of treated water quality. 

Nano-bubbles using air is a potential method to 

address oxygen demand-related issues in pits and 

large volumes of stored water. One limitation to 

conventional aeration is the time required to sat-

urate the water with oxygen to meet the demand  

of the pit. This is especially true when waters are 

re-inoculated with contaminants that are hard to 

control post-treatment,” she said. 

“Conventional aerated bubbles are larger and 

tend to come to the surface faster reducing the win-

dow of time for the oxygen to react with organic 

matter and sulfide contaminants. Nano-bubbles, 

however, theoretically have the ability to stay in the 

water longer, thereby extending their reaction time. 

The end result may be higher quality water by meet-

ing the oxygen demand more efficiently than with 

traditional aeration. Treating with nano-bubbles 

may not only increase the rate of cleanup but could 

also potentially reduce the amounts of air/oxygen 

and chemicals.”

Technologies for oilfield water treatment con-

tinue to evolve, and Select is keen to stay on the 

forefront of new developments. Oilfield water 

treatment often utilizes a number of technologies 

including gas flotation units for solids separation 

and walnut-shell filters for dispersed-oil removal. 

Select also uses water-clarifying chemistries to 

reduce turbidity and enhance frac-quality water. 

Aeration is commonly used with stored treated 

water to maintain the water quality. There is no 

silver bullet when it comes to water treatment, as 

every operator has unique requirements, so the 

team is constantly developing customized solutions 

for specific customer applications utilizing multi-

ple technologies, rather than promoting any single 

type of treatment technology for every instance.

“Water recycling and reuse services are becoming 

more prevalent due to the growing produced water 

volumes, sensitivity toward subsurface disposal and 

increasing frac water requirements. Additionally, 

Select’s focus on monitoring and automation capa-

bilities across its services provides the customer 

with additional visibility, controls and risk manage-

ment protections, resulting in safer and more envi-

ronmentally responsible management of produced 

water. Technology will continue to add critical 

value to produced water management,” Peña said. 

Convention and the challenge offshore

National Oilwell Varco (NOV) handles produced 

water issues both onshore and offshore with an 

array of technologies designed to deliver smart, 

cost-effective results to clientele across the globe. 

In some cases, that means taking a closer look at 

what has become the norm across the industry and 

turning it on its ear—in the case of NOV’s horizon-

tal gun barrel (HGB) separators, quite literally. The 
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company examined the traditional vertical separa-

tors being used for decades and found them ineffi-

cient, with solids buildup leading to poor oil/water 

separation. In late 2015, the company installed 

its first HGB, designed to give the user a signifi-

cant increase in recovered oil volume, thus adding 

profitability. Combined with NOV’s online Tore 

de-sanding technology, the vessel provides greater 

efficiencies and reduced maintenance costs.

Well fluids are introduced into the HGB, where 

two distribution baffles spread the fluid across the 

vessel into the primary separation section. Oil and 

water separate via gravity, and solids settle and accu-

mulate on the bottom of the separator. The vessel can 

operate at a range of pressures, allowing the effective 

flow of the separated streams to lower pressure receiv-

ing systems by level control instrumentation.

“We are seeing success with our horizontal gun 

barrel separators, which are a more modern take 

on a traditional and far less efficient tank-based 

design,” explained James Vanjo-Carnell, Produced 

Water product line manager for NOV Completion 

& Production Solutions. “The horizontal gun barrel 

was introduced to the North America onshore mar-

ket in response to large flowback produced water 

volumes in unconventionals. The HGB improves 

oil recovery and solves solids buildup issues while 

maintaining cost competitiveness for saltwater dis-

posal [SWD] facilities. To date, over 70 HGB sys-

tems have been installed in North America.”

NOV’s WaterWolf is another tool used to 

recover oil and suspended solids from produced 

water in a single stage of treatment, without chem-

icals or filters. Introduced in 2015, WaterWolf uses 

enhanced gravity systems to separate oil, eliminat-

ing or reducing the need for treatment chemicals 

altogether. It builds on the heritage of proven 

hydrocyclone technology, long used in offshore oil 

fields to optimize produced water handling and 

extend well life. The dynamic oil recovery (DOR) 

processes are unaffected by changes in upstream 

flow rate or pressure and can be adapted to a wide 

variety of treatment scenarios.

“We’ve fed back into the design to continuously 

improve the offering,” Vanjo-Carnell said. “The 

technology always offered a balance that allowed 

a type of ‘fit-and-forget’ system within the DOR 

concept that eliminated turndown and shear issues 

associated with de-oiling and de-sanding hydrocy-

clone operation. The concept builds on the use of 

no-shear pumping systems that NOV manufactures 

within an automatically balanced flow loop. Tech-

nologies can be incorporated into the DOR loop 

to enhance robustness and processing capability if 

required. We’ve now enhanced this with a system 

that better manages reject fouling issues, which can 

be further optimized by digitization techniques.” 

NOV’s water management technology offerings 

continue to grow. “We have a much more expan-

sive produced water treatment portfolio since 

WaterWolf’s inception through our acquisition of 

Fjords Processing,” Vanjo-Carnell said. “Many of the 

technologies that came with it are ideally suited to 

become part of the WaterWolf DOR concept, such 

as our Mare’s Tail inline oil droplet coalescer and our 

compact flotation technologies. We are also working 

to increase the capacities of the WaterWolf system 

and are currently designing a mobile, skid-mounted, 

produced water treatment system based on Water-

Wolf concepts that will achieve 126,000 barrels per 

day in a transportable footprint of 12 by 40 feet.” 

Like its peers, NOV is keen to evolve with the 

changing demands of its client base. As new con-

cepts and technologies are introduced, new rules 

are implemented and field demands morph over 

time, the company strives to keep ahead of the 

game when it comes to improved economics and 

overall cost-competitiveness. 

“We’ve just come out of a really tough period 

within the industry, and we have simply had to 

sharpen our pencils,” Vanjo-Carnell said. “We see 

the same demand for aggressive cost performance 

but also an awareness pertaining to system process 

and mechanical performance. This is an interesting 

challenge for us, as it is in line with our core prin-

ciples. We aim to use smart engineering to offer 

technically and commercially aggressive solutions—

backed up by our validation techniques and experi-

ence base—to give the industry what it needs.” 

Customer needs are varied, especially when con-

sidering produced water treatment requirements 

for offshore operators. The evolution of discharge 

regulations in certain parts of the world, such as 

Mexico and Brazil, are starting to highlight the 
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increasing importance of understanding dissolved 

organic loading as this applies to typical offshore 

produced water treatment design. 

“A dissolved treatment kit is expensive, and 

when you are working with large produced water 

flows, it becomes prohibitively so,” Vanjo-Carnell 

said. “To be able to offer an economical and tech-

nically acceptable design, it is important to under-

stand the target dissolved organics and be able to 

map their fate through pressure and temperature 

changes that occur within a traditional (mechan-

ical) produced water treatment system. Once this 

has been completed, the true loading and removal 

demand from a dissolved treatment system can be 

defined, and the dissolved system becomes more 

economically viable.”

Within the offshore sphere, NOV is seeing a push 

toward reduced/unmanned facilities. Unmanned 

facilities can make lower yield or aging fields more 

competitive to produce since the labor (and all 

associated logistics) costs are reduced. 

“This means that to be able to reliably meet  

regulations for discharge, where produced water 

re-injection isn’t available 100%, the produced water 

treatment equipment has to be reliable, predictable 

and very simple to maintain since the maintenance 

window is likely to be quite small,” he said.

A spin on the road to delivery

For operators, formulating the right water man-

agement scheme is dependent on a number of fac-

tors including land position—continuous acreage 

allows for centralized processing facilities with an 

integrated water pipeline network whereas dis-

connected acreage requires trucking of the water. 

To offset rising transportation costs, operators 

and service providers are looking for more robust 

mobile solutions featuring a reduced footprint 

and lower-weight equipment. Automation of basic 

activities, including inline sampling, also remains a 

priority for both service companies and operators 

as a means of improving process safety and manag-

ing labor expenditures, according to Schlumberger. 

This requires advancements in sensor technologies 

for conducting various water composition stud-

ies—from the on-the-fly water quality analysis to 

determining salinity levels.

“For the latter, Schlumberger has launched the 

AquaWatcher Surface water salinity sensor that 

determines water salinity in real time by employing 

microwave sensor technology to continuously mea-

sure water conductivity in wet gas and multiphase 

(water-continuous) flow,” said Laure Mandrou, 

marketing and technology manager for Testing 

Services at Schlumberger. “This automated mea-

surement reduces operating costs by eliminating 

manual water sampling and analysis.”

In the Midland Basin, the AquaWatcher Surface 

sensor was installed at a well site for a long-term 

flowback test, and it reported continuous measure-

ment of the water conductivity to the data acquisi-

tion computer. The real-time salinity was used to 

automatically update monitoring of the flowback 

water properties. Personnel was not required to visit 

the remote well site and manually measure and enter 

the salinity value. The accuracy of the flow-rate mea-

surements was improved for better understanding of 

the results of the flowback test while operating costs 

for site visits were significantly reduced. 

“What these current trends have in common 

is a pursuit of optimizing water treatment oper-

ations while decreasing environmental impact,” 

explained Katherine Rojas, water business manager 

at Schlumberger. “Ultimately, reducing the cost 

per barrel of water through a combination of inno-

vative and environmentally minded solutions and 

engineering processes will continue to be a driving 

force for all major water management decisions.” 

The AquaWatcher Surface sensor’s integration capability with the flowmeter 

enables continuous updating of water properties to eliminate the need of 

manual sampling, especially for remote locations and unmanned operations. 

(Source: Schlumberger)
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Schlumberger’s footprint in the water manage-

ment space continues to expand with the recently 

introduced Voraxial impeller-induced cyclonics. 

Debuted in North America, the new technology 

provides instantaneous, continuous, concurrent 

separation of water, oil and solids at very high 

flow rates to bring new efficiencies to oilfield water 

sourcing and management.

“This efficient inline water treatment process 

cleans water from varying sources by separating out 

oil with any entrained gas and solids with differ-

ent specific gravities,” Rojas said. “The technology 

outperforms conventional centrifuge or hydrocy-

clone separation, which requires a booster pump 

to counter its performance-constraining pressure 

drop and must use multiple units and multiple 

passes for the separate removal of oil and solids 

from the liquid.”

Instead of employing a conventional hydro-

cyclone to convert the incoming liquid velocity 

into rotary motion for separating heavy and light 

components, Voraxial cyclonics use a unique 

no-shear impeller to induce radial and axial flow 

for three-way separation of water, oil and sol-

ids. The application of simultaneous separation 

during continuous flow means that only one pass 

is required through the unit, and there is no asso-

ciated pressure drop.

Reliable delivery of a high-rate daily output of 

frac-grade water, once only a remote technolog-

ical vision, is now a reality. Schlumberger’s oil-

field water treatment services enable using surface 

water for onsite frac water sourcing. By substan-

tially reducing the need to access and produce from 

freshwater aquifers or truck-in water supplies, the 

company’s self-contained, trailer-based, plug-and-

play system significantly reduces water costs. The 

mobile in-line treatment automatically adapts to 

changing input quality and quantity without inter-

rupting operations for reconfiguration. Produced 

water also can be easily treated to augment frac 

water inflow.

“The performance predictability of sin-

gle-sourced or commingled frac water is assured 

by at-rate separation as needed,” Rojas said. “Non-

productive time resulting from poor or inconsis-

tent water quality, such as screenouts and pump 

failures, is prevented to support operational con-

tinuity. Based on customers’ water requirements, 

the Voraxial impeller-induced cyclonics inside the 

mobile unit can be paired with a high-intensity UV 

[ultraviolet] light source to efficiently neutralize 

any biologically active agents in the water and pre-

vent souring. Further chemical treatments can be 

added on the fly in the mobile unit.”

Depending on specific water needs, the sep-

aration process can be followed with UV light, 

oxidation and biocide treatments to destroy 

polymer content for frac water recycling, steril-

ize microbes for pit and pond maintenance, and 

reduce select ions for protection of tanks and 

pipelines and SWD.

Schlumberger is continuing its work with cli-

ents to achieve business, environmental, social and 

governance objectives when it comes to water man-

agement. Given the radically different variables that 

can be applied to any one project, the company 

recognizes that there is no magic solution applica-

ble to all scenarios. It continues to come down to 

having the right tools and expertise.

“Streamlining water treatment through innova-

tive technologies and environmentally intelligent 

chemistry applications is an important step in both 

improving performance and reliability and adding 

new dimensions to the professional competency of 

personnel,” Rojas said. “This can be accomplished 

when operators and service companies collaborate 

on sharing data from performance testing, includ-

ing full analytical profiles of chemical constituents 

and process simulation testing, to develop compre-

hensive water management practices.” 

As the water treatment sector matures and 

expertise becomes more attainable and trans-

ferable to field personnel and remote operation 

centers, workflows for mechanical separation 

and chemical treatment processes will become 

more defined, enabling operators to achieve  

consistency in treated water quality, according  

to Schlumberger. 

“As a result,” Rojas added, “these improvements 

will lead to smaller equipment footprints, less 

chemicals, less people on the ground and less 

waste—all contributing to a sustainable use of envi-

ronmental and human resources.” 
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Construction on Goodnight Midstream’s 45-mile Llano 

trans-basin gathering system, located in Lea County, N.M., 

was recently completed. The pipeline services long-term 

commitments from large producers with plans for expansion 

this year. (Source: Goodnight Midstream)
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Endless mountains tower over the arid Permian 

Basin. Mountains almost a mile high. Moun-

tains of water.

A football field covered with a foot of water is 

about an acre foot, a standard measure of water res-

ervoir capacity. A mountain of water on that field 

4,600 ft high represents the volume of produced 

water that could be coming out of the Permian 

Basin every day once oil production reaches its peak 

in the next few years.

Oil production could reach 6 MMbbl/d. Water 

cuts average 4 bbl to 8 bbl per barrel of oil. That is 

1.5 billion gallons of water, or 4,600 acre feet, every 

day—and that is just the Permian.

To keep that in perspective, the capacity of Lake 

Mead east of Las Vegas is 26 million acre feet. But 

the point is made: After centuries of ignoring plays 

with high water cuts, and trucking what water 

is produced elsewhere, the industry is now fully 

immersed in produced water. By volume, the oil 

business is now the water business. And without 

major continuing capital investment in process 

and infrastructure for produced water, the shale 

bonanza will be sunk.

About a year ago, Callon Petroleum signed a 

new water supply agreement with Gravity Oil-

field Services to support the company’s fracking 

needs in the Midland Basin. As the intensity of 

field operations increases in the Permian, compa-

nies are seeking greater reliability from a variety 

of sources including freshwater, recycled water or 

raw brackish. 

“We have increased our recycling efforts mean-

ingfully over the past year,” said Gary Newberry, 

Callon’s strategic adviser and former COO. “Our 

goal is to continue shifting more of our portfo-

lio to sustainable water management solutions as 

they develop.

“Gravity has developed necessary infrastructure 

and source capacity in and around Callon leases,” 

he added. “They developed the system with the sup-

port of local surface landowners to support ongo-

ing oil and gas development. This provides a secure 

source of water while continuing to develop reuse 

and recycling capacity to minimize the future use of 

freshwater and minimize disposal requirements.” 

In late 2017 Callon signed an agreement with 

Goodnight Midstream, a large produced water 

infrastructure company, to build and operate a 

pipeline and injection system to handle a portion 

of the disposal needs from its southern Delaware 

Basin assets. 

“The Goodnight Midstream system is in Ward 

County supporting our Spur asset development,” 

Newberry said. “The driver behind this concept was 

to remove excess produced water from the imme-

diate area and transport those disposal volumes 

to the Central Basin Platform where they would 

not impact current operations. The system became 

operational in October 2018, and they continue to 

build out additional disposal capacity to handle 

our future needs. Goodnight Midstream has indi-

cated that it intends to enhance the system capacity 

to service other operators.”

Callon already has begun using its new recy-

cling-focused water management system in the 

Delaware Basin. “The enhanced system at our Spur 

asset is substantially complete,” said Jeff Balmer, 

senior vice president and current COO. “The new 

infrastructure consists of produced water pipelines 

Full Immersion Industry Gets Religion on    

Produced Water 

Volumes could reach 50 MMbbl/d in just the Permian; all options are on the table.

By Gregory DL Morris, Contributing Editor
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across our acreage to our new recycling facilities 

as well as access the Goodnight Midstream receipt 

point for disposal away from our current leasehold.”

Enhanced recycling

Callon has been increasing its recycling operations 

to minimize water source requirements and disposal 

for both our Delaware and Midland basin assets. 

“The Delaware recycling operations have been 

enhanced to provide as much as 50% of our water 

requirements,” Balmer said. “That significantly 

reduces the overall costs of water management and 

helps to reduce our environmental impact. Recy-

cling as part of the water management program is 

something we regard as a vital component of our 

corporate sustainability efforts.”

Just as with hydrocarbon midstream, some pro-

ducers prefer to own their own assets, while others 

prefer to have service providers handle the gath-

ering and processing. Callon has used a variety of 

in-house and third-party water management.

 “We are willing to invest in systems where neces-

sary but prefer to be partners with companies that 

share our values and are aligned with our objec-

tives,” Balmer said. “We prefer companies that sup-

port local land owners, build high-capacity reliable 

systems for supply, develop disposal systems with a 

focus on deep responsible disposal to avoid future 

drilling hazards and are committed to recycling 

and reuse as much as possible. Ultimately, it does 

become a tactical decision in many cases.”

Planning for water management has always been 

a critical component to successful oil and gas devel-

opment, Balmer emphasized. “The most successful 

companies will make the appropriate investment 

or establish strategic partnerships. Callon has been 

active on both supply and disposal for many years 

employing longer term and backup agreements for 

supply, initiating recycling efforts in both the Mid-

land and Delaware basins, and creating thoughtful 

disposal options that match the needs of the com-

pany but preserve operational efficiency,” he said.

Balmer was frank in stating the fundamental 

business discipline of water management. “By 

employing a proactive approach, we have been able 

to avoid having water management impact our 

operating margins or inhibit our ability to execute 

our operational plans. Thoughtful investments in 

water management can be a differentiator from 

an institutional investor standpoint and certainly 

function as a competitive advantage from an oper-

ational perspective,” he said. 

Balmer added, “We are very pleased with the 

emergence of the new midstream businesses to sup-

port our needs. As companies continue to estab-

lish reliable infrastructure throughout the Permian 

Basin, we expect even higher levels of efficiencies 

to be achieved as these systems become further 

integrated and interconnected. We expect to see 

a continuous stream of thoughtful ideas brought 

to market and those that blend the right level of 

operational efficiency, cost consciousness and 

mitigation of environmental impact will likely be 

embraced by the industry.”

Beyond the Permian

In late 2018 Goodnight Midstream increased its 

revolving credit facility from $320 million to $420 

million. ABN AMRO Capital USA and Wells Fargo 

Bank served as joint lead arrangers. Additionally, 

ABN AMRO served as administrative agent. 

The increased facility will fund Goodnight’s 

continued growth in the Permian, Bakken and 

Eagle Ford shales as well as support working cap-

ital requirements. Texas Capital Bank, Regions 

Bank, East West Bank and Cadence Bank acted as 

co-agents. The syndicated bank group also includes 

Citizens Bank, BOKF and Iberia Bank.

It is also important to note that Goodnight is 

one of the few water operators that is active beyond 

the Permian. “One-sixth of all the water barrels in 

North Dakota come through our facilities,” Good-

night CEO Patrick Walker said. The company had 

more than two dozen in service and is building more. 

“It was a record year,” he added. “In 2018 the 

Bakken set records for oil, gas and water produced. 

And that was with only 50 rigs running, down from 

200 at the peak. That says a lot about the efficiency 

of our customers. They are drilling longer wells and 

making bigger fracs with just a quarter of the rigs. 

And we are not seeing any hesitation after the oil 

price turbulence of the last quarter of 2018.”

In the Permian Goodnight completed a connec-

tion late in 2018 to move produced water from the 
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Delaware to the Central Basin Platform. The com-

pany also is building out two other systems each in 

the Midland and Delaware basins. 

“The focus is mostly on the Delaware,” Walker 

said, “because the capital spending by the produc-

ers is so massive, and the water cuts are so high.”

In the Eagle Ford, Goodnight is building two 

systems, one in Atascosa County and one in DeWitt 

County, that are to be completed this year. Both 

have dedicated operators with contracted volumes. 

Across its customer base, Goodnight has contracts 

ranging from 10 years to the life of the lease, com-

parable to contracts gas processors have.

“We do redeliver some water but mostly for 

disposal wells,” Walker said. “We do not do any 

trucking. That is why pipes are essential. Most of 

our added value is in transportation versus trucks.”

Regarding water like oil

“We are very proud of the management team at 

Goodnight,” said Jason Downie, Tailwater Capital’s 

co-founder and managing partner. “They are among 

the best operators we have in our portfolio. They 

operate like a large-cap midstream company rather 

than a middle market private-equity-backed team.”

Expanding on that logic, he explained, “Until 

recently, the midstream water business was like the 

convenience store business: all about location and 

traffic. But to us, the water business looks a lot 

like the crude gathering business—it’s about 70% 

pipe and 30% truck. It’s not about traffic. It’s about 

market economics and best-in-class operations. If 

you look at the operations center for Goodnight, 

you could not tell if they are moving oil or water.”

That business approach, Downie added, is what 

enables Goodnight to pursue multiple projects 

at once. “The focus of our growth is driven much 

more by organic projects than by acquisitions. Pro-

ducers are doing multistage horizontal drilling 

with multiple wells off one pad,” he said. The proj-

ect economics require a comprehensive solution for 

the large volumes of both frac and produced water, 

or the project returns don’t work for the operator.

Another benefit of the operational success of 

Goodnight is as an exemplar for Tailwater’s inves-

tors. “Our limited partners have seen what Good-

night is doing, and they recognize the scale of this 

opportunity,” Downie said. “They read Hart [Energy] 

publications and know the wall of water in the energy 

sector is real. They see the value in minimum-volume 

contracts [MVCs] and acreage commitments, which 

are very similar to crude gathering.”

Downie elaborated that the company’s 

“approach to energy is full emersion. About 65% of 

our investment is in midstream, and we consider 

water an integral part of it.”

Beyond private equity, Downie sees a diversity 

of investors in the water segment. “There are many 

Solaris’ produced 

water pipeline 

riser is located in 

Eddy County, N.M. 

This riser allows 

operators to easily 

access the Solaris 

network for both 

produced water 

takeaway and 

sourcing. (Source: 

Solaris Water 

Midstream)
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factors that investors take into account, and ulti-

mately capital for water is likely to come from both 

private and public equity. It may not be a fit for all 

public energy businesses, but water assets should 

be very complementary to anyone already doing 

crude gathering. There are a lot of cost advantages 

to having multiple lines in the same ditch.”

Putting a historic perspective on the segment, 

Downie added, “Water has not been a focus for 

midstream businesses due in part to the lack of 

in-house geological expertise, which is more com-

mon in an upstream business. And, of course, his-

torically there was rarely enough produced water to 

necessitate piping.”

Unconventional development, particularly in 

the Delaware Basin is changing that dynamic. “We 

have capacity for 600,000 barrels of water per day 

across the Permian,” Downie said. “Our anchor ten-

ants are some of the best producers in the industry. 

Our MVCs, acreage commitments and fee-for-ser-

vice contracts are very similar to crude gathering.”

The size of the water industry and contract struc-

tures make it very hard for traditional midstream 

to ignore the segment. Producers need the support.

It only gets bigger. “The forecasts for five years 

out are 5 or 6 million barrels per day of oil from 

the Permian, mostly on the Delaware side,” Downie 

said. “Those wells typically have a water cut of 4x to 

8x. So we are talking about a water opportunity of 

10, 20, 30 million barrels per day. Even 15% to 20% 

of that is a phenomenal business opportunity, and 

you don’t have to do it in many different basins.” 

Pecos Star rising

In 2018 Solaris Water Midstream continued to 

expand its flagship Pecos Star System in the north-

ern Delaware Basin, while continuing to expand 

and optimize operations in the Midland Basin. In 

June 2018 Solaris also completed an acquisition of 

the New Mexico brackish water supply business of 

Vision Resources. Vision retained its Texas opera-

tions, but its New Mexico business has been fully 

integrated into Pecos Star. 

The acquisition included experienced staff as well 

as more than 15 MMbbl/year of source water permit-

ted for industrial and oil and gas operations. Solaris 

also acquired access to significant additional sources 

of brackish water and more than 200 miles of water 

supply pipelines and associated rights-of-way. 

The Pecos Star System in Eddy and Lea counties 

in New Mexico and Culberson and Loving counties 

in Texas provides oil and gas producers access to 

integrated source water, transportation, disposal 

and recycling. Pecos Star began moving water in 

May 2018, and by the end of the year, it included 

four Devonian saltwater disposal (SWD) wells and 

more than 140 miles of buried pipelines capable of 

moving in excess of 500,000 bbl/d.

Solaris also completed its first reuse project in 

the Delaware Basin and delivered significant quan-

tities of brackish and blended reuse water to oper-

ators. Six more SWD wells are being brought into 

service in the first few months of 2019, along with 

an additional 80 to 90 miles of pipe, with all assets 

connected into the Pecos Star network.

 “We are continually building,” CEO Bill Zartler 

said. “We talked about Phase 1, but phases 2 

through 10 have just rolled one into the other.”

There are areas in the Permian Basin where 

Zartler said SWD wells are generally underutilized, 

while there is a need for additional disposal capac-

ity in other areas. 

“The Delaware Basin, as fast as it is growing, is 

short disposal capacity,” he said. “However, mid-

stream companies like Solaris are investing capital 

as quickly as possible to keep up with the industry 

need. The remoteness and geology of the Delaware 

Basin also poses challenges, as most new disposal 

wells in New Mexico are drilled into the much 

deeper Devonian formation.”

COO Amanda Brock explained that Solaris 

has designed an integrated system, with multiple 

SWD wells connected to numerous operators by 

an extensive large diameter, bidirectional pipeline 

network. “Solaris is also focused on aggregating 

produced water on its system and treating this 

water for reuse. Our system is supported by long-

term minimum-volume commitments and acreage 

dedications from top-tier operators, together with 

interruptible arrangements delivering produced 

water into the network,” she said.

“It is a complex hydraulic system with wells and 

recycling facilities,” Zartler confirmed. “We have 

multiple outlets for the produced water either at 
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an SWD [well] or through one of our treatment 

and recycling facilities. Operators are beginning to 

use larger proportions of recycled water for their 

hydraulic fracturing operations. Our system is large 

enough and integrated enough to be able to han-

dle spikes in demand and supply as wells are com-

pleted, flow back and are producing.”

To date, Solaris has focused on the Permian but 

keeps an eye on other unconventional basins. “In 

the Delaware we are like the dog that caught the 

car,” Zartler said. “We have evaluated the Bakken 

and the DJ [Denver-Julesburg]. Each have their own 

set of water-related challenges. Wyoming will be of 

interest as well. In the Eagle Ford water plays out 

fairly quickly.”

Expanding markets

Thanks in no small part to its growth in size and 

scope, H
2
O Midstream was selected by the Texas 

University Lands management group to handle 

water across 167,000 acres in the Delaware Basin. 

University Lands manages the surface and mineral 

interests of 2.1 million acres of land across 19 coun-

ties in West Texas for the benefit of the Permanent 

University Fund. 

 “In 2017 we had just bought the Encana [water 

midstream] assets, so 2018 was a year of growth 

and also developing expertise,” CEO Jim Summers 

said. “We have had 18 full months of improving 

operational efficiency and flow assurance, imple-

menting repair and maintenance programs, and 

decreasing downtime and costs.” 

There was also significant growth in capital and 

clientele. “Last year we spent about half our cap-

ital budget on growth projects and about half on 

system upgrades that are all now in place. We also 

brought on five new customers and now provide 

various midstream services to Encana, SM Energy, 

Legacy Reserves, Surge, Sabalo, Apache and Gren-

adier,” he said.

The existing operations and customer base 

together with the University Lands arrangement 

represent two business streams for H
2
O Midstream, 

Summers said. The third will be acquisitions. 

“We have been involved in several sales processes 

throughout the Permian Basin,” he said, “and are 

hopeful of closing on at least one in early 2019.”

Capital structure evolves

To meet the total market for water flow will take 

billions of dollars in capital, notwithstanding the 

fact that the total market for all of midstream is 

more than $25 billion per year. 

“Returns on water midstream around the 

industry have been comparable to crude gather-

ing—in the mid to high teens unlevered, depend-

ing on the contract structure,” said Tailwater 

Capital’s Downie. “I am not aware of another man-

ufacturing business in the U.S. with that poten-

tial in terms of quantity of capital and unlevered 

returns. Capital finds a way to get these things 

done. I don’t see a market where public capital 

lets private equity have that kind of potential all to 

itself for the next 10 years.”

Water also lends itself to public-private part-

nerships, Downie added. “Smart people will look 

at the volumes of water, see what might be taken 

for agriculture or human use, and see an oppor-

tunity there.”

He clarified that “the opportunity from our side 

is produced water. That problem has been brew-

ing for 60 years. There are also opportunities in 

water for completions. E&P firms are buying water 

rights to have certainty of supply. They are going 

to find a way not to be arbitraged by the surface 

water owners.”

Looking across the sector, Summers at H
2
O Mid-

stream sees the capital structure for water manage-

ment evolving a little differently than hydrocarbon 

midstream has developed, mostly because water is 

This schematic 

shows the H
2
O 

Midstream system 

in Howard County, 

Texas, outside Big 

Spring. (Source: 

H
2
O Midstream)
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not yet viewed by the industry as a true commodity 

with a developed market and pricing structure. 

“Part of our business model is to treat water like 

a commodity rather than a waste,” Summers said. 

As the industry expands, he sees water becoming a 

full market commodity at some point, but that may 

still be several years away.

“At present we have a push and a pull of coun-

terparties,” Summers said. “Some upstream oper-

ators have made the decision that water needs to 

be something someone else handles. Those are 

motivated sellers. At the same time, there is a fairly 

limited number of midstream water operating com-

panies. There is also plenty of money participat-

ing from private equity. We have a view that water 

assets can support higher multiples when coupled 

with high-quality long-term contracts. We will cer-

tainly be buyers of those assets at a fair value—what 

that fair value is has yet to be determined.”

As the water segment matures, Summers reck-

ons it will gain the attention of larger private- 

equity interests and possibly public markets. “In 

the short term, there is a lot of small and mid-size 

PE [private-equity firms]. They are nimble and they 

understand the story. A lot of capital needs to be 

deployed in the next few years,” he said. There is lit-

tle argument about that, given the simple arithme-

tic of produced volumes even at modest forecasts.

“Private equity in the energy business, including 

water management, is prepared to take some risk 

and jump start the businesses,” Solaris’ Zartler said. 

“As the segment grows, we may see additional cap-

ital coming from infrastructure funds, sovereign 

wealth funds or perhaps partnerships that private 

capital has with some of the public MLPs.”

The more traditional exit strategies for private 

equity remain challenging. “We may also see some 

shifting around of assets within private equity,” 

Zartler added. “The public markets for energy are in 

a bit of disarray as is the MLP model for oil and gas 

midstream assets. There has been some S-1 talk by 

a few of the players in this new category and even a 

few filings, but those do not seem actionable today 

or in the immediate future.”

This is not to say there is limited interest in the 

sector. “There is plenty of capital to put things 

together, and there are a lot of water assets sitting 

in upstream operations that may move to new 

hands as the upstream operators focus their cap-

ital on drilling and completions. Lately producers 

have been keen to raise cash at favorable multiples.”

Public-private partnerships

Producers’ search for water for fracking was the 

original water challenge in the early days of the 

shale bonanza in the Permian. Those needs have 

more recently been overshadowed by vast volumes 

of produced water, but raw water needs have not 

gone away. One of the more innovative approaches 

has been purchase agreements or more formal part-

nerships with municipalities. Public-private part-

nerships are common in Europe and Canada and 

are becoming more familiar in the U.S.

“We signed a contract with Pioneer Natural 

Resources in August 2014 for 5 million gallons per 

day,” said Thomas Kerr, director of public works 

and utilities for the City of Odessa, Texas. “That was 

scheduled to start in 2015, but because of the eco-

nomics in the oil industry, Pioneer deferred the start a 

year. We were at full implementation in August 2016.”

Odessa’s wastewater treatment plant is permit-

ted for stream discharge, but the contract only 

specifies industrial discharge, which is clean but 

not certified for drinking.

“We are very pleased with the relationship we 

have with Pioneer,” Kerr said. “It has been a real 

benefit for the city. The contract is very straight 

forward. The initial rate is $6 per thousand gallons 

($0.25 per barrel). That escalates after five years by 

$1.14 per thousand gallons ($0.05 per barrel). The 

contract runs for 10 years, with two five-year exten-

sions at the discretion of both parties.”

Odessa produces a total of 8.5 MMgal/d. In 

addition to the direct contract with Pioneer, it sells 

some to agricultural users and indirectly to another 

Permian major, Concho Energy. That agreement is 

through the Gulf Coast Water Disposal Authority.

With current volumes placed, Odessa already is 

looking to improve its capabilities. “We are investigat-

ing reverse osmosis [RO] to manage the hard water we 

have naturally in the region,” Kerr said. “That would 

mean having a clean brine stream off the RO that we 

may be able to sell. By that time, we will have seen 

where these current supply contracts have gone.”
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Officials at the adjacent city of Midland knew 

that Odessa had been selling treated water for years, 

said Laura Wilson, director of utilities for the city 

of Midland. 

“They had a full biological treatment,” she said. 

“We have mechanical primary treatment, but we use 

a lagoon for biological treatment. Our output was 

10 million gallons per day that was just going to irri-

gation. We wanted to do something better, so [we] 

put out RFPs [requests for proposal] for purchasing. 

We only got two or three proposals—10 million gal-

lons per day is a serious infrastructure investment.”

Pioneer Water Management, a subsidiary of 

Pioneer Natural Resources, was the winner. The 

company offered to build a biological treatment 

facility. The city issued its notice to proceed in 

September 2018. The project is slated to be com-

pleted in October 2020. 

“The actual cost of construction is $118 million, 

plus engineering costs,” Wilson said. “Pioneer is pay-

ing $120 million outright, plus a $7.5 million loan 

that we will pay back with water credits. The city 

is paying $4.25 million plus other improvements.”

The project will not be in service for another 

year, but Wilson is pleased so far. “I can say that 

talking to an oil company about wastewater treat-

ment is very interesting. We feel very comfortable 

with Pioneer. It is a benefit to the city. At 98 cents 

per thousand gallons, we are not really making any 

money. We will just about break even on the operat-

ing costs. My utility fund won’t see much difference 

right away, more likely in the future.”

Midland’s total water processing capacity is 

21 MMgal/d. The new secondary treatment has a 

capacity of 15 MMgal/d, of which Pioneer will be 

getting 11 MMgal/d, paying 98 cents per thousand 

gallons for the first 28 years. There are two 10-year 

extensions at a higher per-gallon rate.

Water treatment

The overarching issue in water management is the 

simple mass balance, said Enrique Proano, vice 

president of water management at Cudd Energy 

Services. “Even at 100% recycled water use, with 

every drop used for fracking coming from produced 

water, there will still be a huge excess in produced 

water. And that water will have to go somewhere. 

There will have to be vast investment in disposal 

infrastructure, whether that is for injection wells or 

transfer lines or treatment for other uses.”

Of all of those costs, the greatest cost is transpor-

tation. “The benchmark for economy is $1 per barrel 

per hour,” Proano explained. “So even if you are just 

trucking water 10 or 15 miles away, that is a full hour 

round trip. Our concept is to minimize transporta-

tion so operators can take advantage of redistribution 

opportunities within a few miles. We believe that is 

the where the market for water not used for fracking 

will settle, at least half of it, maybe more will be gath-

ered, treated and reused within the immediate area.”

Cudd has two full sets of what it calls its mobile 

treatment plant as well as three smaller units in ship-

ping container size. The units treat produced water 

to remove solids, hydrocarbons and dissolved solids 

to produce clean brine. The sludge is dewatered and 

the dry cake is disposed in licensed landfills. The big 

units can process 10,000 to 50,000 bbl/d.

So far Cudd has been treating water primarily in 

the Permian and Midcontinent. “Opportunities in 

the Rockies are large,” Proano said. “We have done 

quite a bit of work in the Northeast. If those areas 

should be reactivated, we would move back. There 

is also some potential in the Bakken.”

Hydrozonix has installed water processing 

capacity at 15 facilities with 500,000 bbl/d of 

installed capacity. That is 180 MMbbl/year and 

does not include its mobile treatment equipment. 

“As our volume moves to 200, 300 and 400 mil-

lion barrels per year, we are seeing the confirmation 

of a new business model,” said Hydrozonix Presi-

dent Mark Patton. “We size and build each facility 

for the producer. They own it and we operate it, 

which is really just routine maintenance because 

the systems are fully automated.”

Patton explained that while his firm and other 

processors can treat produced water on a cents-per-

barrel fee basis under contracts of six to 12 months, 

“permanent facilities make more sense. It is better 

for the operator to buy the asset and depreciate it 

over the life of the facility.”

Hydrozonix signed its first contracts to operate 

and maintain producer-owned processing units 

late in 2017 and saw the approach gain traction 

through 2018.
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Consolidation and seismicity

Onsite permanent water processing also might 

enhance the desirability of producing assets. 

“In one case we have heard from both the buyer 

and seller that part of the value of the wells and 

infrastructure was the water treatment system we 

had built. After the transaction small neighboring 

operators contacted us about building water treat-

ment for them too,” Patton said.

The company also has been innovating within 

the process, adding a slip-stream to the flow. “We 

use a 20% oversaturation with ozone with low-

pressure-drop static mixers,” Patton said. “That 

provides for a much lower pressure drop, only 

about 2 psi as compared to a 25 psi drop with an 

eductor nozzle.”

About 90% of Hydrozonix’s business is in the 

Permian, but there has been some work in the 

Bakken. “That tends to be more seasonal,” Patton 

said. “We are in discussions to go back. We are also 

talking with Scoop and Stack operators.” 

Patton said the industry is “starting to see the 

overall midstream business as including water. The 

sector is likely to evolve as oil and gas midstream 

has, with some companies going public and perhaps 

rolling up other smaller operators.”

I
nduced seismicity has continued to decrease in Oklahoma 

as a result of limits placed on volumes, pressures and 

disposal formations for produced water injection. There were 

194 earthquakes of magnitude 3.0 on the Richter Scale in 

2018, down about one-third from the 302 in 2017. That is 

well off the peak of 901 in 2015 but still far more than the 

historical two or three before 2008 when significant well 

disposal began.

“In many cases this is a success story,” said Jake Walter, 

geologist with the Oklahoma Geological Survey. “There 

have been multiple factors. First is the decrease in produced 

water, as the industry has cut back operations because of 

the changing prices for hydrocarbons, and also shifting to 

shallower formations. There also has been a general shift 

away from drilling into formations with significant brines. 

And the Oklahoma Corporation Commission has limited 

wastewater injection.”

A clear cause-effect relationship has been established by 

the scientific community. “There is no question wastewater 

injection into formations adjacent to the crystalline basement 

has been augmenting conditions for earthquakes,” Walker 

said. “That is further supported by the decline in seismicity as 

injection has declined. The only questions now are around the 

specific mechanisms at depth.”

As those details are investigated by geologists, the larger 

question for the industry is “what are the pragmatic ways to 

extract these hydrocarbons without having to deal with huge 

volumes of water,” Walter said. “There are definitely such 

conversations going on, as there are explorations of what 

else to do with water other than injection.”

There have been experiments with irrigation or cooling 

water, or using waste heat for distilling. “This is the time 

to be having those conversations,” Walter said. “There will 

be earthquakes in Oklahoma from previous and current 

injections for decades.”

One challenge is funding. “Industry does provide some 

limited support for safe practices,” he said, “but there are 

limited opportunities for federal and state funding to develop 

risk-based decision making tools.” n

A graph from the Oklahoma Geological Survey shows the  

correlation between injection and earthquakes.  

(Source: Oklahoma Geological Survey)

Induced Seismicity on the Decline 
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An additional prod is likely to come from reg-

ulatory scrutiny. “The Railroad Commission [of 

Texas] is looking into increased seismicity in Lov-

ing County and may be thinking about restrictions 

on disposal wells, perhaps limiting volumes and 

pressures (See sidebar, left). We are already seeing 

similar things in New Mexico. This at a time when 

there is already a supply-demand imbalance. There 

is already more produced water than is needed for 

completion. Even if fracking was done with 100% 

produced water, there would still be a need for 

alternative disposal.”

For the present, there is so much variability in 

produced volumes and quality as well as in demand 

for completion. “Until all that stabilizes, it is hard 

to think of produced water as a commodity,” Pat-

ton said.

He also believes that in another five or 10 years, 

membrane technology will be sufficiently advanced 

to provide low-cost options for produced water at 

least at qualities for agricultural use. 

“Today the crystallizers are energy intensive, and 

there needs to be membranes that are not fouled by 

produced water. There seems to be some potential 

in grapheme,” which will hardly put Hydrozonix 

out of work, Patton said. “We are looking at pre-

treatment technology to help limit the need for 

daily cleaning of membranes.” 

Eye in the sky

A prime example of how quickly and dramatically 

water management is changing is the recent shift 

of Sourcewater from an online water market to a 

water information service. In late 2018 Sourcewater 

acquired the data and technology of Digital H
2
O, 

a subsidiary of consultancy Genscape. The move 

adds SWD analytics and data archives to Sourcewa-

ter’s geospatial water intelligence platform.

“In the Permian Basin, we now know where 

most fresh, brackish, produced and flowback water 

comes from, where it goes, who has it, who needs 

it and how much they are paying,” said CEO Josh 

Adler. “We can also show the flow rates and logis-

tical relationships between every operator lease 

and every commercial disposal in Texas, and the 

capacity utilization of most saltwater disposal and 

injection wells nationally.”

Sourcewater was spun out in 2014 from Massa-

chusetts Institute of Technology as the first cyber 

market for water. Today it handles more than 1,000 

counterparties and billions of barrels of water. In 

the first few months of 2019, Sourcewater planned 

to complete the integration of the two platforms.

“We are also releasing a new technology for 

detecting and measuring frac water pits,” Adler 

said. “We have been doing frac pit detection quar-

terly for the past year. As of the end of January, 

we increased the frequency of our scans to every 

five days and will [have data] back to the begin-

ning of 2016. The really big deal here is that we 

will be releasing the well pad detection at the same 

time. So we will be scanning the whole Permian 

Basin and detecting every frac pit, including size 

and water type, and every well pad every five days, 

and matching these to operator leases and surface 

owner records.”

The well pad detection is important, he added, 

because well pads predict new drilling activity three 

to four months ahead of drilling permit filings, 

which is how new operator activity is currently 

identified. “The satellite imagery analytics for 

detection of frac pits and well pads is a totally new 

data service and is patent-pending,” Adler said.

Current data can help mitigate the sharp vari-

ability in water management, but those data cannot 

change the realities of timing and volumes. “There 

is no way to build an optimal system,” Adler said. 

“If 10 operators all frac on the same day, there is 

going to be a massive demand. To build a system 

big enough to handle spikes in demand or supply, it 

would be too big to be practical, much less econom-

ical. The only way to manage water cost effectively is 

to trade. That is where we see our role as a market.”

While Sourcewater keeps close tabs on water 

flow, it does not track deal flow. “We don’t know 

of any water operators that are not being offered 

for sale,” Adler said. “We get asked all the time, but 

we are not a buyer.”

 Adler does have some insight on the dynamics 

of the capital market in water. “There were a lot of 

investments made in 2012 through 2014, and PE 

backers are now seeing a window to monetize some 

of those investments. This is despite the recent 

decline in oil prices,” he said.
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With a midstream eye, Adler sees the current 

discount of West Texas Intermediate (WTI) to 

Brent as mostly a transportation problem. “We are 

still waiting for pipe to come on. When it does, the 

spread between WTI and Brent, between Midland 

and Cushing, will go away,” he said.

Tempest over temporary hose

The growth of water management has not been 

without growing pains. In 2018 the county com-

missioners for Kingfisher County in Oklahoma 

issued a ban on using temporary water hoses, 

known as lay flat, for produced water on county 

roads on the grounds that the county could be held 

liable if there were a leak.

The industry quickly countered, led by the 

newly combined industry associations in the state. 

The associations got two rulings from the state 

Supreme Court confirming that the Oklahoma 

Corporation Commission (OCC) has sole juris-

diction in the matter. The commission asked the 

industry to recommend best practices that could 

be used to set standards. Separately, the American 

Petroleum Institute (API) has begun the process 

of setting formal standards. That process will take 

several years.

“Late in January the Okla-

homa Supreme Court denied 

Kingfisher County’s renewed 

petition for rehearing,” said 

Cindy Hassler, manager of 

communications for Newfield 

Exploration. “We believe that 

with the denial of a petition for 

rehearing, this should finally 

conclude the case and permits 

for use of temporary lay-flat 

pipe will be issued by King-

fisher County.” 

The dust-up over water has 

prompted the industry to accel-

erate codification of recom-

mended practices for temporary 

hose used to move produced 

water. The associations were in 

the final stages of preparing their 

recommendations in late Janu-

ary. Some operators were proceeding on the basis of 

the court rulings; others said they were waiting for the 

commission to issue its guidelines.

“We did not want to go to court,” said Chad 

Warmington, president of OIPA-OKOGA. 

(OIPA-OKOGA is the oil and natural gas indus-

try trade association created by the December 2018 

merger of the Oklahoma Independent Petroleum 

Association [OIPA] and the Oklahoma Oil & Gas 

Association [OKOGA].) 

He continued, “But under the county definition 

of produced water, they banned anything. It was an 

overreach, and at a time when the state is limiting 

injection to limit induced seismicity and also produc-

ers are trying to use more recycled water. We know 

there need to be best management practices, and we 

know everyone needs to follow them every time.” 

And that applies to all surface owners, not just 

county roads. “The statute is clear,” Warmington 

said. “The commission has the authority to man-

age any cleanup and then go after the operator. We 

offered to indemnify the county against reasonable 

actions—not vandalism or negligence, of course—

but responsible actions. It was very frustrating.”

The silver lining in all of this, Warmington 

explained, is that the industry is out ahead of an 

Newfield’s Barton water recycling facility located in Kingfisher County, Okla., has a storage  

capacity of 8.4 MMbbl of which 4.4 MMbbl are permitted for produced water. The company  

also has installed more than 160 miles of buried water pipeline leading in and out of the  

recycling facility—allowing Newfield to move water to and from its well and completion sites. 

(Source: Newfield Exploration)
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operational and environmental issue without there 

being a major leak, spill or other incident. 

Prior to the OIPA-OKOGA merger, OKOGA 

filed its lawsuit against Kingfisher County and the 

OIPA filed briefs at the court in support of the law-

suit. The work done to create best practices began 

under OKOGA and continues under the OIPA-OK-

OGA banner. 

“The Oklahoma Supreme Court previously 

ruled twice that the Oklahoma Corporation 

Commission has jurisdiction for produced water 

transfers using lay-flat pipe,” said Lloyd Hetrick, 

operations engineering advisor at Newfield Explo-

ration. “It is up to us in the industry to continue to 

develop recommended practices because we will all 

be judged by the poorest actor. I would have told 

you the same thing a year ago, before the King-

fisher County situation, that the industry will con-

tinue to work on recommended practices because 

we recognize that lay-flat manufacturing, testing 

and use needs to be standardized.”

Hetrick noted that lay-flat hose is used in shale 

plays in other states, including Texas, New Mexico, 

North Dakota and Pennsylvania, without similar 

prohibition. He also noted that government enti-

ties in those other states have taken notice and are 

looking into the practice. All the more reason for 

the industry to be proactive and work together on a 

standardized practice.

“We never had much resistance anywhere until 

March 2018 in Kingfisher County, Oklahoma,” 

Hetrick said. “And the county commissioners just 

would not budge on the ban.” 

The county’s stance is all the more vexing con-

sidering the investment that Newfield has made in 

water infrastructure and management.

“Our company has spent approximately $90 mil-

lion in the Stack alone,” Hetrick said. “That is for 

SWD [wells], freshwater and produced water pits, 

recycling facilities and pipelines. We are proud of 

that investment. However, all that depends on the 

flexibility of lay-flat hose for connection purposes. 

And for that we need clarity from the OCC. Despite 

the state Supreme Court ruling, we are technically 

still in the prohibition, so we have asked the com-

mission for guidance that will be clear.”

Newfield has built a multimillion-dollar water 

recycling facility in Kingfisher County, Hassler 

added, “and we have put in place lots of perma-

nent pipeline infrastructure. We only use lay-flat 

for temporary and short distance connections.” 

She also noted that while Newfield and other large 

operators can invest in permanent transportation 

and treatment equipment, “the smaller companies 

may not have the same resources.”

To illustrate the importance of lay-flat to the 

industry, Hassler made an analogy to fire hydrants. 

“There is not one hydrant for every house, there 

is one on every block.” Firefighters use temporary 

hose for flexibility to get the water the last few hun-

dred feet to exactly where it is needed.

“We feel we have been good community part-

ners and good corporate citizens,” Hassler said. “It 

has been a tough situation, but I think it is going 

to be resolved.”

Hetrick is the lead for the industry working 

group in Oklahoma that is developing lay-flat rec-

ommendations to the OCC. Those recommenda-

tions are also likely to inform the API standards 

that are being developed concurrently at the 

national level. He is hopeful that one day those will 

be as common and accepted as are standards for 

motor oil: 10W-40 is an API standard. 

References available.

Editor’s note: During press time, Encana Corp. announced 

it had completed its acquisition of Newfield Exploration Co.  

Newfield has invested approximately $90 million in water management  

infrastructure in its Stack play to date. (Source: Newfield Exploration)
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D
espite starring roles at the seashore, sand and water 

seldom take center stage – except in today’s shale 

plays. Thanks to extended lateral drilling and enhanced, 

multi-stage fracturing, it can seem like well completions 

are nearly equal parts sand, water and pipe.

Water and sand play, no doubt, major roles in devel-

oping shale resources – period. And cost associated with 

handling, treating and disposing produced water con-

tributes greatly to LOE (lease operating expenses) for 

nearly every Permian producer. 

For all these reasons and more, Hart Energy has 

added two focused, one-day conferences – dubbed 

DUG Sand and DUG Water – to the Monday schedule 

(set-up day for exhibitors) at its larger DUG Permian 

Basin conference and exhibition coming up April 15-17 

at the Fort Worth Convention center.

The one-day DUG Sand and DUG Water conferences 

on Monday, April 15 will deliver 360-degree perspectives 

on two of the thorniest logistical issues producers face 

in the Permian Basin and elsewhere. Both programs will 

delve into the current state of these critical sub-markets, 

from supply and demand fundamentals to regulations, 

logistics and emerging technologies. Operations man-

agers and engineers grappling with these issues will fi nd 

value in attending.

Four conference events under one roof in 
2-1/2 days
Beyond the DUG Sand and DUG Water conferences, 

the Monday schedule includes a separate half-day Min-

erals Forum. It’s the perfect place for fi nance and asset 

managers (or investors) seeking to buy or sell minerals. 

As nearly everyone scrambles to live and prosper within 

cash-fl ow, an effective minerals strategy can be an effec-

tive hedge against volatile commodity prices and more 

cautious capital markets.

DUG Sand’s opening keynote James Wicklund, manag-

ing director for energy research at Credit Suisse, will assess 

fundamental structural shifts in sand supply. Afterward, 

executives from leading sand suppliers and logistics pro-

viders will address product quality, safety and last-mile 

delivery. A sure highlight will be the E&P spotlight pre-

sentation by Jason Pigott, EVP – operations and technical 

services for Chesapeake Energy. He will discuss proppant 

use, its impact on short- and long-term well productivity, 

and offer perspectives on self-sourcing versus third-party 

suppliers, and in-basin vs northern white sand.

Life’s a Beach for Most Shale Players
SPONSORED CONTENT

BY HART ENERGY CONFERENCES

The DUG Permian Basin exhibit fl oor hosts the best technology solutions 

and refl ects proven best practices for producers in the region.

2,516Attendees

191Exhibitors

47Sponsors

54Speakers
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DUG Water attendees will start their day hearing an operator’s per-

spective on the growing water supply challenge from Mark Houser, CEO 

of University Lands. Afterward, a mix of executives from leading water 

technology and service providers, as well as oil and gas producers, will 

no doubt “cover the waterfront” in a far-ranging and insightful program.

All three Monday events — Minerals Forum, DUG Sand and DUG 

Water conferences — will conclude in time for attendees to enjoy the 

opening reception for Hart Energy’s annual DUG Permian Basin exhi-

bition, an unmatched networking opportunity. 

On Tuesday and Wednesday, April 16-17, the main DUG Permian 

Basin program once again will deliver must-see presentations and a 

“big picture” view of the world’s most active shale play. For business 

development, strategy and investment professionals, the session room 

provides the best venue for candid, in-depth presentations from lead-

ing producers (public and private) like Diamondback Energy, BPX 

Energy (the new name for BP’s lower 48 operations) and Three Rivers 

Operating Co., a perennial favorite among DUG attendees. For com-

plete information, visit DUGPermian.com. 

Hart Energy IndustryVoice® allows marketers to reach our audiences by enabling them to create and place 

relevant content in our media channels – in print, online, via social media and at live events.  Each IndustryVoice®

piece is produced by the marketing sponsor and any opinions expressed by IndustryVoice® contributors are 

their own.  For questions about IndustryVoice® programs, email IndustryVoice@hartenergy.com.

Full-conference attendees at DUG Permian Basin will gather April 15-17 at the 

Fort Worth Convention Center to hear the region’s top producers discuss key 

technologies, prospective targets and operating strategies.

DUG Water

conference topics:

■ Water economics

■ Water technology

■ Water midstream

■ Digital water — automation

■ Regulatory landscape, with an 
emphasis on TX, NM and OK

■ Induced seismicity

DUG Sand

conference topics:

■ National and regional 
proppant providers

■ Last-mile logistics solutions

■ Trucking and transportation issues

■ E&P case studies

■ Special applications 
(ultra-lightweight, very fine 
mesh, ceramics, diverters)

■ Self-sourcing versus 
third-party supply

DUGPermian.com
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The extraction of oil from conventional 

or unconventional sources requires large 

amounts of water. Given that the location of these 

wells is often in water-challenged areas where the 

source water availability and wastewater disposal 

are already at a premium, wise water management 

is a necessity, including reuse and recycling pro-

grams to maximize available resources, minimize 

cost and provide for sustainable operations.

The West Texas Permian Basin, which extends 

beneath an area approximately 250 miles wide and 

300 miles long, is the fastest developing petro-

leum-producing region in the U.S. According to 

the U.S. Energy Information Administration, more 

than 3.8 MMbbl/d are pumped from the basin, an 

increase of about 1 MMbbl/d during the past year.

This increased production comes with a com-

mensurate expansion in water use in hydraulic frac-

turing for oil and gas extraction, with the amount 

of produced water in the Permian ranging between 

15 MMbbl/d and 16.5 MMbbl/d. 

Numbers this large suggest that a different 

model for treating and recycling produced water—

one that takes an approach similar to that of infra-

structure—is needed. An example of a successful 

application of this integrated oilfield water man-

agement approach is at one of the world’s largest 

EOR facilities. 

The approach

Occidental Petroleum Corp.’s (Oxy) Mukhaizna oil 

field is located in the south-central area of the Sul-

tanate of Oman and was producing approximately 

10,000 bbl/d. Oxy decided to increase production 

to 150,000 bbl/d and include a large-scale steam-

flood facility for the recovery of approximately 

2 Bbbl during the life of the project. The facility 

needed an integrated water treatment and recycling 

system capable of sustaining high volumes of boiler 

feed water to the steam generator plant. Due to the 

water scarcity of the area, Oxy needed a system that 

recycled as much water as possible while keeping 

energy costs low.

In the steamflood EOR process, oil fields recover 

and recycle large amounts of produced water for their 

boiler feed. Aquatech provided dual processing tech-

nologies at the Mukhaizna oil field: a Phase 1 thermal 

evaporation and a Phase 2 conventional pretreatment 

with ion exchange. These two technologies provided 

Adopting an Infrastructure Approach  

for Produced Water Management

One possible answer to the Permian Basin’s water woes lies in the sands of Oman. 

By Devesh Mittal, Aquatech Energy Services
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Produced water first flows into the Mukhaizna treatment system through  

walnut shell filters for oil removal before flowing into the clarifier for further 

treatment. (Source: Aquatech Energy Services)
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an optimized solution for Oxy at one of its most 

important Middle East oilfield developments.

For Phase 1, Aquatech successfully implemented 

a thermal mechanical vapor compression (MVC) 

system consisting of seven trains to recycle and 

reuse approximately 90% of the produced water.

Due to the success of Phase 1, Aquatech built Phase 

2 of the project, which treated an additional 390,000 

bbl/d of boiler feed water through pretreatment with 

ion exchange to achieve optimum oil production. 

Aquatech was able to provide Oxy with a high reuse 

recovery treatment system that combined technolo-

gies to reliably and efficiently operate at a lower cost.

Process overview

The water treatment plant facilities in Phase 2 start 

with a system to remove remaining traces of oil 

present in the produced water after the main de-oil-

ing units in the central processing facility. Walnut 

shell filters are provided to remove the oil content 

to the levels that the downstream units can be oper-

ated trouble free, avoiding any fouling. 

A warm lime softening solids contact clarifier is 

provided to remove silica by chemical precipitation 

using dolomitic lime. The silica level in the boiler feed 

water is further controlled by mixing effluent from 

Phase 1  thermal MVC distillate and using chemical 

injection upstream of the boilers. 

Suspended solids and iron carried over from the 

warm lime softener units are removed in the down-

stream multimedia filter units. Filters are supplied 

in a horizontal configuration to optimize the num-

ber of units. 

The ion exchange softener units are provided 

to reduce hardness to less than 0.5 ppm. This is 

achieved by using strong acid cation units in a 

series configuration. These units are regenerated 

periodically using dilute brine (sodium chloride at 

10% concentration).

The system is designed to address the potential 

presence of H
2
S gas in the feed water. The warm 

lime softening clarifier and all other break tanks 

are provided with nitrogen blanketing systems. H
2
S 

monitoring stations are included in the design, and 

additional egress provisions are made for all tanks.

The boiler feed water quality produced in the 

Phase 2 water treatment plant meets the require-

ments applicable to once-through steam generators 

(Table 1).

Conclusion

The extent of development ongoing in the Permian 

Basin has now established water and wastewater 

infrastructure needs that require recycle and reuse as 

a large part of the water management strategy. The 

volume of water produced and that needs to be man-

aged requires the life-cycle costs of treatment sys-

tems to be comparable to disposal by injection wells. 

To achieve this cost parity and have the means to 

move the millions of barrels of water daily for recy-

cling or reuse, projects such as that developed for the 

Mukhaizna are required. While the Mukhaizna proj-

ect treated water for EOR application, the treated 

water quality from the facility is similar to that 

required by operators in the Permian Basin. In many 

regards, the Mukhaizna project is a case study for 

what is needed in the Permian Basin. 

The Mukhaizna oil field is located in the Sultanate of 

Oman. (Source: Aquatech Energy Services)

TABLE 1. Design values are noted for individual  

components in the Mukhaizna produced water system. 

(Source: Aquatech Energy Services)

Component
Mukhaizna produced 
water system

Oil (suspensions) < 1 ppm

Dissolved oxygen < 20 ppb

Silica < 50 ppm

Total dissolved solids < 10,000 ppm

Total hardness
< 0.5 (max) ppm as  
calcium carbonate

Iron (total) < 0.1ppm

Bicarbonate < 400 ppm

Total suspended solids < 1 ppm

pH 8 to 10
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Produced or formation water is by far the larg-

est byproduct of the oil and gas industry. Esti-

mates show that for every barrel of oil recovered, 4 

bbl to 10 bbl of formation water also are produced.

Formation water often contains salts, bacteria, 

organic chemicals and other contaminants. This 

can make the handling of formation water prob-

lematic. Most formation water is disposed of by 

injecting it into subterranean wastewater disposal 

wells; however, the added cost of hauling the water 

can severely impact well economics. Some compa-

nies treat the water for reuse in hydraulic fracturing 

or agriculture. Likewise, water treatment for reuse 

is not always an economical option. 

The storage, transport, treatment and disposal 

of wastewater accounts for 89% of water manage-

ment costs. The U.S. upstream industry was esti-

mated to spend $34.7 billion on water management 

in 2018. Over the life of an individual well, pro-

duced water costs can total as much as $6 million. 

This represents nearly half of 

a well’s operating expenses, 

and these costs are predicted 

to increase.

Restrictions

Many states in the northeast-

ern U.S. have tight restric-

tions on wastewater disposal, 

prompting higher associ-

ated transportation costs to 

neighboring, less-restrictive 

states for production water 

disposal. In Oklahoma addi-

tional restrictions have been 

placed on disposal wells 

due to water reinjection and 

seismic activity correlation. 

These restrictions limit the 

rate at which water can be 

reinjected and, consequently, 

increase costs associated with 

water management.

Technology Reduces Produced    

Water By 50%

Proppant-bonded technology reduces formation water  

without hindering oil and gas production.

By Adam Harper, John Green, Andreina Dewendt and John Terracina, Hexion Inc.

2019 WATER MANAGEMENT TECHBOOK  |  CASE STUDIES
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The AquaBond 

technology 

reduces  

formation water 

in the fractures 

before it  

reaches the  

surface.  

(Source: Hexion)
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While efforts to manage fracturing flowback and 

produced water continue, little attention has been 

focused on limiting water production by addressing 

the issue downhole. Current technologies, such as 

gels or swelling chemicals, can limit formation water 

production, but they also restrict hydrocarbon flow.

Hexion developed the AquaBond formation 

water reduction technology, which has reduced 

produced water by as much as 50% without hin-

dering oil and gas production. The technology is 

bonded to the proppant, making its water-reduc-

tion properties effective for the life of the well. With 

the application of this technology, the costs associ-

ated with wastewater management can be reduced, 

leading to a lower cost per barrel of oil equivalent.

How it works

This advanced technology alters the relative per-

meability of the proppant pack to admit hydrocar-

bons and reduce the admission of water. Proppant 

coating functional group modification results in a 

tailored critical surface tension that is hydrophobic 

as well as oleophilic. This creates an impelling force 

that admits oil while restricting water flow through 

the proppant pack.

A test apparatus was developed by Hexion to 

demonstrate the technology’s preference for flow-

ing hydrocarbon over water. The testing device 

consists of a bonded proppant core, attached to a 

tight-fitting rubber cap, encased in a reservoir cell. 

The rubber cap is affixed to a tube that extends 

from the reservoir cell and empties into a gradu-

ated cylinder. The reservoir cell is filled with oil and 

water, submerging the core. A vacuum pump pulls 

the fluid from the reservoir cell through the prop-

pant core. The fluid is collected in the graduated 

cylinder, and the water-oil ratio (WOR) that has 

moved through the core is documented. 

http://HartEnergy.com
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The AquaBond technology proppant core was 

tested against a control sample of traditional res-

in-coated proppant. The reservoir cell was filled 

with a 2-to-1 WOR, submerging the core. Test-

ing indicated the AquaBond technology core 

admitted less than 5% water without hindering 

hydrocarbon flow, and the control proppant core 

admitted approximately 60% water and less over-

all oil. Testing was repeated using various crude 

oil and formation water samples to account for 

North American regional differences in oil/water 

composition. Similar results were noted in corre-

sponding tests.

The proppant pack is a porous medium, allow-

ing water to flow through the pack when oil is not 

present. This prevents water blockage in the pack 

or at the formation surface/proppant pack inter-

face. A 5-to-1 WOR was added to the test apparatus 

to demonstrate this. Only water was in contact 

with the proppant pack at the onset of the test. 

Once the test began, water flowed through the core 

until oil made contact with the core. Upon con-

tact, oil preferentially flowed, leaving remaining 

water behind in the reservoir cell. When tested, 

traditional resin-coated proppant continued to 

flow water after oil contacted the proppant core, 

resulting in most of the oil being left behind in 

the reservoir cell.

Case study

A trial was conducted in the Granite Wash Forma-

tion in the Texas Panhandle to prove the effective-

ness of AquaBond technology in the field. A 23% 

tail-in of AquaBond technology on 40/70 substrate 

was utilized on two horizontal wells. These wells 

were compared with 11 nearby offset horizontal 

wells. Three of the offset wells used a 23% tail-in of 

40/70 traditional resin-coated proppant, and eight 

wells used 100% uncoated frac sand.

Each well had a true vertical depth of about 

11,000 ft, with a lateral length of 4,000 ft, bottom-

hole static temperature of 180 F, and a total prop-

pant volume of approximately 2.3 MMlb per well.

Traditional proppant and the uncoated 

frac sand offsets performed similarly over the  

trial period. Comparatively, AquaBond tech-

nology wells had a 30% lower water cut and a  

43% reduction in average cumulative water  

production, with no observed impact to total 

fluid production.

Using the technology

Lead-ins, tail-ins or total proppant designs can be 

utilized, depending on formation characteristics, 

desired water reduction and water issue severity. 

The technology also can be used as a remedial treat-

ment for existing high-water-cut wells. 

The technology can be pumped downhole using 

the same method as traditional proppant. Frac 

water returns to the surface per typical flowback 

procedure. Hydrocarbons and formation water 

then come in contact with the proppant pack. The 

technology preferentially flows hydrocarbons over 

water, and more hydrocarbons (and less water) are 

produced to the surface.

This has been demonstrated in 

laboratory tests using an array of 

samples in varying WORs from 

numerous regions throughout 

North America. The Granite Wash 

case study demonstrates how this 

technology can reduce the produc-

tion of formation water without 

impacting total fluid production. 

The technology has been further 

proven in the Permian Basin, Bak-

ken Shale and Haynesville Shale. 

References available.

AVERAGE WATER CUT
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Lightweight frac plug reduces post-frac  
intervention time 
Baker Hughes, a GE company (BHGE), has released 

its MILLITE lightweight frac plug, which “mills out 

more smoothly and cleans up better than any other 

conventional frac plug on the market, cutting costs and 

helping customers achieve first oil faster,” according to 

a company press release. Constructed completely of an 

engineered alloy material, the MILLITE plug does not 

contain any heavy metal or ceramic parts. The plug’s 

wear- and preset-resistant design virtually eliminates pre-

set risks, enabling safe run-in rates in excess of 600 ft/

min. A field-ready wireline adapter kit simplifies assem-

bly, and the plug’s friction-slip anchoring system and 

packing element keep it firmly anchored in the casing 

at pressures up to 10,000 psi. The MILLITE plug mills 

more rapidly and more easily with less torque, helping 

to improve motor life and reduce drilling costs. With a 

specific gravity of 1.8, the plug’s fine debris can float up 

and out of the well without the aid of additional cleaning 

sweeps or costly chemicals. At under 13 in. long, its com-

pact design also contributes to a lower overall volume of 

debris per plug compared to standard plugs. bhge.com

Improved data-capturing system increases 
efficiency, reduces costs
Halliburton Co. has released its Cerebro in-bit sensor 

package, a new technology that obtains performance 

data directly from the drillbit and analyzes those data 

to optimize cutter engagement, reduce uncertainty 

and increase drilling efficiency, according to a press 

release. Cerebro provides an unprecedented view into 

an entire run by continuously capturing downhole 

vibration and motion data. This information helps 

operators pinpoint where bit damage occurred and 

when optimal performance is not achieved due to 

inconsistent design or operating parameters. The sys-

tem identifies several common drillbit factors, includ-

ing lateral and axial vibration, torsional resistance, 

whirl and stick/slip, which can negatively impact drill-

ing speed and reliability. On a recent set of runs in the 

U.S. Midcontinent, Cerebro acquired information that 

allowed the operator to utilize a more aggressive cut-

ting structure to increase drilling efficiency and reduce 

well time. These data also showed that higher drilling 

speeds could be used in softer sections of the well with-

out vibration limitations. halliburton.com

New offering determines the effect of frac hits 
by using pressure-based technology
Reveal Energy Services has released its FracEYE frac hit 

analysis service, which is designed to expand the indus-

try’s knowledge base about the critical issue of parent 

well-child well communication, a press release stated. 

With ongoing infill development, frac hits from the 

pressure communication between wells can cause signif-

icant production decreases in parent wells. Child wells 

also can underperform. The goal of the Reveal Energy 

Services’ R&D team was to clearly define the effect of 

frac hits and allow operators to make timely adjustments 

to their completion designs. The foundation of the 

FracEYE service is the company’s pressure-based tech-

nology. The service categorizes the type and severity of 

interwell communication by measuring the pressure 

response from a parent well as hydraulic fracturing 

Built completely out of an engineered alloy material that is 70% 

lighter than conventional plug material, the MILLITE lightweight 

frac plug drills out smoothly and flows out easily. (Source: BHGE)

The Cerebro service is designed to improve data measurement 

and overall drilling performance. (Source: Halliburton)
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proceeds normally in child wells. A team of company 

geoscientists and completion engineers uses the pres-

sure-response timing and geomechanics to classify the 

observed response into one of four categories: direct 

fluid transport, fluid migration, undrained compression 

and no signal. reveal-energy.com

Partnership targets hydraulic  
fracture characterization
C&J Energy Services is teaming up with Seismos to collabo-

rate on a real-time hydraulic fracture characterization solu-

tion, according to a press release. The combined vision is 

to develop fit-for-purpose workflows that translate reservoir 

understanding into significant improvements in fracturing 

plans, field development and operational efficiency. The 

partnership will focus its initial efforts on the real-time 

quantification of the impact of various completion designs 

on stage performance, enabling them to adjust fracturing 

treatments on the fly. Leveraging C&J’s LateralScience 

geomechanical data, together with detailed fracture sys-

tem measurements from Seismos, operators are able to 

understand and quantify the impact of various completion 

designs on stage performance. cjenergy.com, seismos.com

Smart alerting system for drilling operations 
helps eliminate alert overload
Petrolink has released its Manage By Exception (MBE) 

system, a software solution designed to help drillers 

manage the high volume of alerts generated during 

drilling by prioritizing them, thus enabling drillers to 

raise only the priority ones to exactly the right person 

at the right time, according to a company press release. 

Based on user-defined exceptions, MBE is a produc-

tivity enhancing system that puts the user in control 

of which alerts to display, thereby eliminating alert 

overload. MBE allows users to identify which wells and 

wellbores to monitor and enables them to send the cor-

responding alerts to selected personnel on the system. 

The system identifies initial issues before they become 

a problem, allowing operators to correct events in real 

time and ensure the integrity of their equipment. Users 

also have the flexibility to adjust rule or notification 

behaviors to adapt the system to a variety of critical real-

time situations and well/wellbore scenarios. The system 

can monitor multiple workflows remotely across a fleet 

of rigs or implement companywide drilling activities 

and best practices on every active well. In addition to 

the onscreen notifications, the MBE system can send 

messages via text and email, allowing key personnel to 

continue their routines outside of the office while they 

are away from the computer. petrolink.com

Online ROVs marketplace flags opportunities
ROVHUB has launched the first online marketplace 

for ROVs, the company said in January. Founder David 

Gault said he developed ROVHUB after seeing ROVs 

lying idle during the 2014 oil and gas downturn. “The 

oil and gas market is picking up, but there is still spare 

ROV capacity,” he said. “ROVHUB can flag up alter-

native opportunities for owners outside their core 

regions and in other sectors such as renewables and 

aquaculture.” Gault added that the service makes other 

industries aware of oil- and gas-focused ROVs that might 

be available for their work. ROVHUB took two years to 

develop and boasts thousands of ROVs and hundreds 

of ROV companies in its database. Gault considers it a 

component of a digital trend in the marine and offshore 

industries. “Adoption of digital technologies is gathering 

pace in the oil and gas industry,” he said. “It’s not just 

about cost-cutting, it’s also about automating manual 

processes to free up resources that can be used more 

effectively elsewhere, and it’s creating opportunities by 

doing things differently.” rovhub.com

New liner top packer can withstand 
high differential pressures
National Oilwell Varco (NOV) has released its 

new MSF liner top packer for hydraulic multi-

stage fracturing to its portfolio of completion 

tools and technologies. Rated to 10,000-psi 

differential pressure and a maximum opera-

tional temperature of 300 F, the new liner top 

packer is qualified to the rigorous standards 

of American Petroleum Institute 14310 V3. 

The system is designed specifically for the 

challenges of horizontal hydraulic multistage 

fracturing completions, and it can withstand 

high differential pressures and heavy tubing 

loads during stimulation. The slips, designed 

with nearly fully circumferential contact with 

the casing, ensure that the system will perform 

under stimulation pressures even in high-yield 

grades of casing. In addition, a one-piece 

sealing element helps to avoid swabbing and 

enables the higher circulation rates required 

to maintain hole cleanliness during deploy-

ment of the liner. nov.com 

Right, The MSF liner top packer can be used in 

cemented or openhole hydraulic multistage  

fracturing wells, including those with high deviation, 

or horizontal wells where the liner hanger is at 90 

degrees. (Source: NOV)
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Software estimates geomechanical logs, 
pore pressure, stresses and natural fracture
FracGeo has released its software module DrillPre-
dictor, which is a cloud- and subscription-based web 
service designed to put completion optimization in the 
hands of any unconventional reservoir operator, a press 
release stated. The technology uses commonly available 
surface drilling data from any contractor to provide 
the information needed to adapt any frac treatment to 
the variable subsurface geologic and geomechanical 
conditions. DrillPredictor uses FracGeo’s Corrected 
Mechanical Specific Energy (CMSE), which accounts 
for frictional losses along the wellbore for any type of 
drilling equipment including rotary steerable systems 
and mud motors. FracGeo’s CMSE is used to com-
pute unique products, such as pore pressure, stresses, 
natural fractures and geomechanical logs along the 
wellbore. These logs are then used immediately after 
drilling the well to provide multiple completion optimi-
zation strategies that are quantified with an estimated 
cluster efficiency, followed by the propped fracture 
geometry and the resulting depletion using FracGeo’s 
advanced and fast frac design and reservoir simulation 
technologies. These estimations are validated with fiber 
optics, microseismic moment tensor inversions and pro-
duction logs. fracgeo.com

Scientists create new oil-resistant  
filter technology
Crude oil is sticky stuff and often clogs filter mem-
branes and other equipment used in the oil and gas 
industry. Scientists at the U.S. Department of Energy’s 
Argonne National Laboratory have developed a novel, 
patent-pending approach that will prolong the lifetime 
of key industrial equipment. The new invention consists 
of water-loving, oil-repelling thin film coatings on the 
surface of filter membranes. These metal oxide coatings 
grab onto any loose water molecules while resisting oil. 
Fouled membranes can be a costly hassle for the oil 
and gas industry. For instance, replacing clogged filters 
during hydraulic fracturing often requires shutting down 
equipment. Oil-resistant membranes could significantly 
reduce the need for both filter replacement and down-
time. Also, Argonne’s atomic layer deposition process 
keeps membranes from clogging during hydraulic frac-
turing to better filter the water passing through them, 
allowing operators to reuse water. This could be a direct 
replacement for filter units in use today. The method 
also could help in oil spill cleanup efforts. Pipe and 
container surfaces treated with the oxides could just be 
rinsed clean. anl.gov

New AI technology to accelerate projects
BP Ventures has invested $5 million in Belmont Tech-
nology’s Series A financing to further bolster BP’s 
artificial intelligence (AI) and digital capabilities in 
its upstream business, according to a company press 
release. Belmont, a Houston technology startup, has 
developed a cloud-based geoscience platform using 
AI that has a string of unique capabilities, including 
specially designed “knowledge-graphs.” BP experts feed 
the platform geology, geophysics, reservoir and historic 
project information. Then the platform intuitively links 
that information together, identifying new connections 
and workflows and creating a robust knowledge-graph 
of BP’s subsurface assets. Much like data searches 
available in the consumer domain, BP experts can 
then interrogate the data, asking the powerful knowl-
edge-graph specific questions in natural language. The 
technology then uses AI neural networks to interpret 
results and perform rapid simulations. Aimed at accel-
erating project life cycles, from exploration to reser-
voir modeling, the technology is targeting a 90% time 
reduction in data collection, interpretation and simula-
tion, the release stated. bp.com

Biodegradable subsea equipment  
preservation fluid 
Universal Subsea Inc. (USI) has released an environ-
mentally friendly subsea equipment preservation fluid 
called Defender Stasis LT, a press release stated. The 
lightweight, nontoxic and biodegradable preservation 
fluid provides long-term protection for subsea equip-
ment components and interface profiles. The fluid is 
compatible with all commonly used metals and nonme-
tallic materials in oilfield service. Defender Stasis LT is 
ideal for subsea equipment preservation use to protect 
the internals of subsea trees, subsea manifolds, jumpers 
and flowlines during shipping, storage or wet parking.

The preservation fluid meets and, in some cases, far 
exceeds requirements and strict regulations for offshore 
drilling fluids discharged to sea. “Defender Stasis LT is 
the first subsea wellhead preservation fluid that meets 
regulatory requirements for 24-hour per day use in 
offshore oil-producing countries worldwide,” said Sean 
Thomas, P.E., general manager at USI.

The fluid is rated as a fire-resistant hydraulic fluid 
because of very low volatility with a high flash point 
and high fire point. The fluid has negligible toxicity 
in the event of personnel exposure and is rated as a 
negligible hazard or minimally toxic for all personnel 
ratings. In addition, Defender Stasis LT is recyclable 
and can be reprocessed to its original specifications. 
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For shipping or storage applications where the pres-

ervation fluid is recovered after use, customers can 

choose to recycle the fluid rather than pay for dis-

posal costs. universalsubsea.com

Perforating system packs high charge  
performance and short footprint 
Hunting Energy Services has developed the shortest 

plug-and-play perforating gun system capable of firing 

up to four shots per 7.5-in. cluster, according to a com-

pany press release. The H-2 Perforating System features 

EQUAfrac shaped charges in a single plane configura-

tion, creating the shortest gun length on the market. 

H-2 simplifies loading and arming by utilizing propri-

etary charge puck and Shorty ControlFire cartridge 

technology to eliminate a detonating cord. The H-2 sys-

tem is ideal for high gun per stage operations and sce-

narios where rigup length is limited. H-2 will be 

available in a 31⁄8-in. gun diameter. H-2’s shaped charges 

require no detonating cord and are easily pushed into 

place on the charge puck, making loading as easy as 

pushing a button. Field trials with major U.S.-based 

operators were scheduled to conclude in February and 

commercial availability is scheduled to begin in March. 

A 33⁄8-in. gun diameter version will follow in the third 

quarter. huntingplc.com  

Please submit your company's updates related to new  

technology products and services to Ariana Hurtado at  

ahurtado@hartenergy.com. 
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Marathon Oil Corp. has appointed 
President and CEO Lee Tillman as 
chairman. He succeeds Dennis Reil-

ley, who has elected to retire after 
nearly six years as chairman and 
more than 17 years on the Marathon 
Oil board of directors.

SandRidge Energy Inc. named oil 
and gas industry veteran Paul D. 

McKinney as its next president  
and CEO.

Akastor ASA announced that Pete 

Miller has been appointed executive 
chairman of MHWirth and Eirik 

Bergsvik has been named CEO.   

Schlumberger has appointed Olivier 

Le Peuch COO.

Chevron Corp. has named
Pierre Breber vice president and 
CFO, effective April 1. Breber 
replaces Patricia Yarrington,
who has elected to retire after 
8 years with the company.

Patrick de La Chevardière, CFO of 
Total, will retire by the end of this 
year. De la Chevardière has been 
Total’s CFO for the last 11 years  
and has been with the company for 
37 years.

Robert L. Norris will join Legacy 
Reserves Inc. as its new CFO.  

MFG Chemical has named 
Darin Gyomory CFO. 

Neptune Energy has appointed 
Kaveh Pourteymour CIO, based in 
London. He was scheduled to take 
up the new role in the first half of 
the year.

eLynx Technologies has appointed 
Ryan Richison CIO and promoted 

Scott Haven to the role of chief busi-
ness development officer.

Murphy Oil Corp.’s Eugene T. 

(Gene) Coleman, executive vice 
president of exploration and busi-
ness development, was scheduled to 
retire by the end of February.  

Lucid Energy Group has hired Brian 

T. Raber as senior vice president 
and COO.

Ralph E. Davis Associates, an Oppor-
tune LLP company, appointed Steve 

Hendrickson as president.

Renato Bastos has joined 
Airborne Oil & Gas as vice 
president Brazil.

ROVOP, a provider of 
subsea ROV services, has 
appointed Lee Wilson to 
the newly created role of 

head of technology.

Nizami Musayev joins 
Tendeka as a new area 
manager in Russia. 

Caragh McWhirr 
(left) has taken  
on the newly 
created position 

of innovation manager at Xodus 
Group. The company also appointed 
Karen Nash (right) as its new social 
impact specialist. 

Concho Resources Inc. mourns  
the death of board member Ray 

Poage, whose career in public 
accounting spanned more than  
four decades.

Mid-Con Energy Partners LP 
announced that its board member, 
Peter Adamson III, passed away at 
the age of 77. He served as a direc-
tor of Mid-Con Energy GP LLC and 
chairman of the audit committee.

COMPANIES

Liberty Lift Solutions LLC has 
expanded its presence for installing 
and servicing artificial lift equip-
ment with the opening of a service 
center in Hobbs, N.M. The facil-
ity will initially focus on installing 
and servicing the company’s beam 
pumping and XL Long Stroke 
pumping unit products.

Tenaris will open a sucker rods man-
ufacturing facility in Conroe, Texas, 
in July.

Ampelmann has opened a new  
office in Sakhalin, Russia, in a  
move to expand its presence in the 
local market. 

Penspen, a global provider of engi-
neering, asset integrity and project 
management services to the energy 
industry, opened a new office in 
Bogotá, Colombia.

Chesapeake Energy Corp. com-
pleted its acquisition of WildHorse 

Resource Development Corp. on 
Feb. 1.

Equinor completed its acquisition of 
Danske Commodities on Feb. 1.

Ophir Energy Plc agreed to be 
bought out by Indonesian oil and 
gas group Medco Energi Internasi-

onal Tbk for a bid of ₤390.6 million 
in cash.

OMV and Sapura Energy Berhad 
have closed the agreement to form  
a strategic partnership. OMV 

Exploration & Production GmbH, 
a wholly owned subsidiary of  
OMV Aktiengesellschaft, has  
purchased a 50% stake of the 
issued share capital in a new joint 
venture company called Sapura- 

OMV Upstream Sdn. Bhd for  
$540 million. 

http://HartEnergy.com
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ABOUT THE COVER This West Texas completion site shows 

Blackbuck Resources’ pond management installation alongside treat-

ment and transfer operations. (Photo courtesy of Blackbuck Resources; 

Left photos (from top to bottom) courtesy of Devon, Solaris Water 

Midstream, National Oilwell Varco and Goodnight Midstream; Left 

background image courtesy of J. Helgason/Shutterstock.com; Cover 

design by Felicia Hammons)   

COMING NEXT MONTH The April issue of E&P will focus on frac sand and  

logistics. Other features will cover drilling fluids and oilfield chemicals, sliding sleeves, 

flow assurance, and subsea trees and controls. This issue also will include an automation 

and data technology showcase. The unconventional report will focus on the Permian 

Basin, and the regional report will cover South America. While you’re waiting for your 

next copy of E&P, be sure to visit the newly launched HartEnergy.com for the latest news, 

industry updates and unique industry analysis.
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last
WORD

By Joshua Adler, Sourcewater 

O
ne of the worst feelings in business is to miss an 

opportunity because you didn’t hear of it until 

it was too late. Or worse, discover you’ve been wasting 

effort or even made a bad decision because of wrong 

intelligence. How can energy operators, service compa-

nies and investors assure they get the best opportunities 

with the best information? 

Most of the upstream energy industry is moving from 

an era in which opportunities and insights came from 

whom you knew and how well you knew them to an era 

in which most business decisions are based on data.

Energy thought leaders agree. Sandeep Bhakhri, 

chief information and technol-

ogy officer at EOG, said, “Data 

are king and one of our most 

valuable resources.” 

Bill Braun, CIO for Chevron, 

said, “Advanced analytics… 

is critical to helping us stand 

out from the competition and 

deliver significant advantages.” 

These are big companies with 

Big Data science teams, but 

the data gathering and analysis 

methods they use for propri-

etary advantage are becoming 

available to everyone, thanks to 

advances in cloud-based data analytics platforms.

How does this move apply to water management? Ten 

years ago when the hydraulic fracturing boom got going, 

“water” did not appear in any job title or department 

name in the industry. There were no water data. 

However, today, water is recognized as the biggest 

input, output, operating cost and supply chain risk 

in upstream. Every operator has a water team, and 

water impacts every business function from land to 

completions and production to finance. Energy oper-

ators and investors take water seriously. As venture 

capitalist John Doerr has said, you have to “measure 

what matters.” 

Consider saltwater disposal. Operators need to know 

disposal capacity utilization, pressures and pricing to 

budget projects and compare building new disposals to 

acreage dedications to spot rates. They need to predict 

water production by formation and future disposal 

capacity. Disposal and treatment companies need to see 

how much water each operator produces, how much 

they might produce in the future, where water is going, 

and how nearby disposal, pipeline and treatment capac-

ity compares. Investors need to do due diligence deals 

and predict returns.

These questions can only be answered with better 

water data.

Where should you start? First, you have to find it. 

Dozens of state agencies collect energy, land and water 

data. Billions of rows in thousands of schema are avail-

able to dedicated spelunkers. However, understanding 

them is a different beast. 

Second, you must structure, 

clean and quality assure all these 

data. Oilfield data are notori-

ously incomplete, inaccurate 

and untimely. You’ll find plenty 

of 100,000-ft wells in the Texas 

Railroad Commission files. 

“Unique” American Petroleum 

Institute numbers refer to many 

wells. Production numbers are 

delayed by over a year.

Third, mapping and analyzing 

the data is hard. The datasets are 

so large and complex; it’s like 

hugging an elephant, a hippo and a rhino with your 

eyes closed—which part is which? Don’t guess wrong. 

Special tools and trained experts are needed—either 

by hiring a department like the supermajors or sub-

scribing to platforms that spread the R&D load across 

many clients.

Companies like Sourcewater gather, clean and ana-

lyze water data for thousands of oilfield clients. The 

company pushes the edges of data collection with daily 

satellite imagery analysis of frac pits and well pads, real-

time sensor feeds from water assets, and GPS locations 

from tens of thousands of vehicles. 

As the industry enters the second decade of the shale 

revolution, water data analytics has become an essential 

strategic tool in every aspect of upstream energy. 

Two Valuable Resources    

The boom in hydraulic fracturing created the need for better water data and analytics. 

Water is recognized  
as the biggest  
input, output,  

operating cost  
and supply chain  
risk in upstream.
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