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Keys to reducing the cost of treating
produced and flowback water

Efficiencies and cost reductions make water treatment and
use of produced water more accepted.

Timothy Gabel and Yannick Harvey, TETRA Technologies

F rom the dawn of the frac era, it was apparent that a
cheap and plentiful water supply would be vital to the
hydraulic fracturing process. Back then it was normal to
pump freshwater out of the ground for fracturing, then
to pump the produced water back into the ground.

The idea of treating and recycling produced water for
fracturing was floated—and dismissed—due to the cost
of treating the water sufficiently to work with existing
frac fluids. Although there was a cost to buy freshwater
and to dispose of produced water, historically those
costs when added together were much less than treating
and reusing water.

Fifteen years and billions of barrels of water later,
three things have happened to create a rush to treat
and reuse produced water.

The first was a notion of preserving water in dry
regions. Even though those billions of barrels represent
less than 0.1% of all water used in the U.S., it’s still a lot
of freshwater to take out of mostly arid landscapes. With
a plentiful supply of produced water available for treat-
ment and reuse, why not use produced water instead of
freshwater when possible?

Second, engineers have modified frac fluids to accom-
modate high levels of chloride and other chemicals,
eliminating the need for pure freshwater.

Third, and the subject here, is that treatment methods
have become much more cost-effective, especially when

The SWAT system uses real-time monitoring and PLC control technology to provide operators with 24/7 access to their water recycling

operations. This allows a transparent, on-demand view of the chemistry, treatment volumes and water quality being delivered from the
system. (Source: TETRA Technologies)
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they integrate chemical and mechanical treatment meth-
ods and optimization of the labor force by relying on
automation to monitor and control the process. Creating
water systems that replace thousands of truck trips with
pipelines and pump stations is integral to this efficiency.

Automation

Early treatment methods were highly labor-intensive,
requiring someone to occupy every pump, tank, pond
and chemical injection location to monitor levels and
to be ready to make adjustments to accommodate vary-
ing inflow/outflow rates and storage levels. Reassign-
ing those people to other tasks and installing sensors
for the water systems allows companies to treat about
75,000 bbl/d at permanent, centralized gathering and
treatment facilities, with only three people on site at
any given time. Even larger numbers of barrels can be
treated with additional personnel. Trailer-based mobile
systems also are available for short-term solutions lasting
from a few days to a few weeks.

For both permanent and mobile requirements,
automated systems using pump and valve controls con-
nected through cellular-based communications handle
pressure limit controls, remote monitoring and real-
time data access and logging. Data can be accessed
and monitored by system operators and clients from a
desktop or mobile device.

With monitors and controls at every significant
step, programmable logic computers (PLCs) are
programmed to make constant adjustments in pump
speeds and injection rates for maximum flow and
treatment levels throughout the system with minimal
human intervention and downtime.

There is also the bigger picture of how each piece inter-
acts with the rest. Automating each pump or valve is sim-
ple. But all these parts depend on each other—a change
in one piece affects all the others before it and behind it.

For example, if the manifold determines that the frac
is pulling 93 bbl/min, the unit tells the pumps to give
it backfill of the same amount. Or if there is a blending
controller that is blending produced water and fresh-
water, its purpose is to maintain the proper ratio of the
two. This unit must also control both freshwater and
produced water pumps.

In a location where flow rates are changing due to
the completion of additional wells or the rerouting of
produced water to other facilities, this systemwide view
is vital to the efficiency and safety of the operation.

Automation also improves safety by reducing the risk
of injury to personnel. Creating and automating treat-
ment facilities and pipeline networks eliminates thou-
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sands of truck trips every month. For example, TETRA
has recycled 15.3 MMbbl of water in the Permian Basin
over the last 12 months. That is the equivalent of elimi-
nating 128,000 truckloads of water.

Planning

Although water treatment does have some variable costs
for supplies such as chemicals, much of the equipment
costs are the same whether the system is running or
not. Right=sizing the installation is the next biggest key
to cost savings after automation. Because undersizing
can cause its own issues, such as restraints in treating
the flow of produced water or failure to deliver enough
water for fracs, making decisions regarding automated
equipment installation is usually best left to companies
that focus on water treatment and handling.

Right-sizing a mobile installation may be an ongoing
task as units may need to be added or subtracted as flow
rates change. Operational personnel numbers also can
be flexed.

Even permanent facilities may face changes on occa-
sion as a pump goes down or a well is taken offline for
a workover, so there may be times when a unit is not
operating at full efficiency.

This is where the expertise of a water management
company is necessary. The company’s engineers can
use any existing historical data from the operator—flow
rates, injection rates, flowback volumes and more—to
determine what equipment and controls are necessary
to optimize the investment.

Treatment levels

The level of treatment required is another key to
right-sizing. Levels can range from minimal—what the
treatment industry calls “sock filtering”—to extensive
removal or treatment of iron, bacteria and, where
needed, H,S. Therefore, the appropriate amount of
equipment needed varies widely.

It might seem more economical to treat less, but
produced water that retains iron, suspended solids and
bacteria can quickly allow scale accumulation and other
problems in pipelines, pumps and in the formation itself,
along with sludge buildup in tanks and ponds. For an
operator committed to a field long term, fixing these
problems once they exist is far more costly than using a
complete treatment to prevent them from ever occurring.

Skim oil must be removed because it can be sold into
the pipeline and it will cause a long list of problems if
left in the water.

Bacteria must be treated now and throughout the
process. Many treatment methods use a “shock treat-
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The frac water blending system includes an automated blending controller, coupled with an on-the-fly blending manifold. The combination

provides accurate parameter-based blending and consistent blend quality, whether directly filling frac tanks or transferring to another

location. (Source: TETRA Technologies)

ment” to kill existing bacteria. However, if the water is
to be stored in aboveground ponds for more than a few
days, airborne bacteria can recontaminate the water
and is much harder to treat in a 500,000-bbl pond once
the bacteria get started—hence the need for ongoing
treatment for storage.

Anaerobic sulfate-reducing bacteria turn sulfate into
sulfide, which combines with iron to make iron sulfide.
This turns the water a murky black color and, because
it’s sticky to metals, creates corrosion. The acid pro-
duced by aerobic acid producing bacteria also creates

corrosion in equipment and in shale formations. When
an automated water system includes the appropriate
treatment systems, it is much more cost-effective to treat
the produced water to prevent damage to systems and
formations that would otherwise come into play.

Older, labor-intensive treatment systems are being
replaced by automated systems that are more effi-
cient and more accurate. These efficiencies are mak-
ing the treatment and use of produced water more
available as freshwater scarcity and other issues ren-
der it imperative. E5P
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