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FRACTURE FLUID

Added to the water is a proppant,
typically sand, and a mixture of
chemicals, which represent <0.5% of
the total fluid by volume, including
acids, friction reducers, surfactants,
gelling agents, oxygen scavengers,
breakers, cross-linkers, corrosion
inhibitors, and antibacterial agents.

CLEAN WATER

Hydraulically fracturing an
unconventional gas well generally
requires millions of litres of water,
which can be obtained from surface
water sources, groundwater sources,
municipal water systems, and surface
water runoff collection ponds.

FLOWBACK & PRODUCED WATER

As gas is released from the geological
formation, up to 40% of the fracture
fluid is recovered, some drilling fluids
are recovered, and some water is
naturally released from the formation.
The flowback and produced water are
generally stored on-site until it is
hauled away for treatment.

FRACTURE STIMULATION

The fracture fluid is injected into the
well under high pressure in order to
generate fissures and cracks within the
geological formation. The chemical
additives help the fluid move into the
formation and the sand in the mixture
keeps the fissures and cracks open.

RECEIVING WATER BODY

After the flowback and produced water
has been treated through primary
processes, it is typically discharged to
a natural receiving water body, such as
streams where additional dilution and
possibly treatment occur.

CLEAN MAKE-UP WATER

During the wastewater treatment
process, there will be some loss of
water. Clean, freshwater will likely be
used for sourcing make-up water.

PRIMARY TREATMENT

Traditionally, flowback and produced
water are sent to a primary wastewater
treatment plant for biological
treatment, solids settling, and dilution.
Those processes do very little to
eliminate the potential threat of
chemical species contained within the
wastewater.

CONVENTIONAL WATER

USE FLOW PATH

TOWARDS A MORE SUSTAINABLE USE OF WATER RESOURCES FOR NATURAL GAS DEVELOPMENT - A NEW BRUNSWICK SOLUTION
Fundy Engineering is researching the opportunities for the New Brunswick natural gas industry to responsibly treat and reuse water used for hydraulically fracturing gas wells
and water produced from those wells. Requiring flowback and produced water recycling and reuse will reduce the demand for clean, freshwater resources and will reduce the
total volume of wastewater requiring final disposal.
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THERMAL DESALINATION

Desalination, although highly energy
intensive, produces demineralized water
and a highly concentrated solute from
the wastewater.

REVERSE OSMOSIS

Flowback and produced water can be
treated using reverse osmosis whereby
pressure is applied to force water
through a semi-permeable membrane
leaving behind a highly concentrated
solution containing many types of
molecules and ions.
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ELECTROCOAGULATION

An electrical charge is used to
destabilize suspended, emulsified, or
dissolved contaminants in a wastewater
that are impossible to remove by
filtration and chemical treatment
processes.

Advanced wastewater treatment is
critical to reducing the volumes of clean,
freshwater used for producing fracture
fluid. Various options are available to the
New Brunswick oil and gas industry for
treating flowback and produced water for
use in the generation of fracture fluid.
Fundy Engineering envisions modular
equipment that can be moved from well
pad to well pad or that can be setup in a
centralized location for treating water
from many wells at once. This will also
yield several spinoff benefits, such as
reduced truck traffic.

FORWARD OSMOSIS

Flowback and produced water can be
treated using forward osmosis whereby a
highly concentrated solution is used to
draw water through a semi-permeable
membrane producing a highly
concentrated solution containing many
types of molecules and ions.

R

al

ds

n.
e

RECEIVING WATER BODY

After the flowback and produced water
as been treated through primary
rocesses, it is typically discharged to
natural receiving water body, such as
treams where additional dilution and
ossibly treatment occur.

Y TREATMENT

ally, flowback and produced
sent to a primary wastewater
plant for biological
, solids settling, and dilution.

ocesses do very little to
the potential threat of
species contained within the
er.

ACTIVATED CARBON

Carbon, which has been activated with
oxygen to improve its porosity, is often
used in conjunction with other filter
media to remove pollutants from water.
The extremely high surface area of
activated carbon has the ability to adsorb
large quantities of pollutants.

DEEP WELL INJECTION

In other jurisdictions, flowback and
production water are often injected deep
underground. The wastewater is injected
between impermeable geological layers
to avoid contaminant migration to other
layers. Sometimes, spent gas wells are
used as deep injection wells.

LANDFILL

Flowback water has been applied to
landfills where it is allowed to flow
through the landfill. As the water
migrates through the landfill, it is
partially treated and is collected in the
landfill leachate. Also, sediments
collected through the treatment process
are sometimes disposed of at landfills.

ANTI-ICING SALT BRINE

Salt brines are sometimes applied to New
Brunswick’s highways in the winter to
serve as an anti-icing product. There
may be opportunities to use produced
water as a salt brine for winter highway
maintenance.

BRINE OCEAN DISPOSAL

New Brunswick is partially surrounded
by saltwater. Through a dilution
process, there may be an opportunity to
introduce produced water to the Bay of
Fundy or other saltwater bodies for final
disposal.

FINAL WASTE

DISPOSAL OPTIONS

Regardless of the process selected for
treating flowback and produced water,
there will be a disposal requirement.
Materials for disposal may include
filtered sediments, concentrated
hazardous chemicals, spent filter media
and cartridges, There are various
disposal methods used in other
jurisdictions that may be applicable to
the New Brunswick industry. Also, New
Brunswick’s geographical location lends
itself to some unique alternative disposal
methods.
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CONSIDER THE FOLLOWING SCENARIO... HOW DO THE TWO PATHS COMPARE PER WELL?

2 MILLION LITRES per frack

10 FRACKS wellper

25% RECOVERY total flowback & production

40% TREATABILITY total flowback & production

20 MILLION LITRES

18.2 MILLION LITRES

5 MILLION LITRES

3.2 MILLION LITRES

The following values are considered
average values obtained from a broad
spectrum of other jurisdictions.

The total volume of freshwater required remains
large because of the modest recovery treatability
rates assumed based on average values obtained
from a broad spectrum of other jurisdictions.

CONVENTIONAL FLOW PATH versus REUSE FLOW PATH

(2 million litres x 10 fracks)

(2 million litres for first frack +
1.8 million litres per each 9 subsequent fracks)

(2 million litres x 10 fracks x 25% recovery)

(0.3 million litres x 9 fracks + 0.5 million litres for final frack)


