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Water
facts

Hydraulic Fracturing Can Potentially
Contaminate Drinking Water Sources
Communities across the country are concerned about the risks that oil and gas production using fracking
poses to drinking water sources. Hydraulic fracturing, or fracking, is the practice of injecting water,
chemicals, and proppant1 at high pressure into a gas or oil well. The high-pressure injection fractures or
re-fractures the rock, stimulating oil and gas production. But scientists and environmentalists are increasingly
concerned about groundwater and surface water contamination that may be associated directly or indirectly
with fracking. NRDC opposes expanded fracking until effective safeguards are in place. To protect drinking
water sources from contamination, NRDC urges the use of key management practices to minimize the risks
associated with fracking activities. This includes (1) federal regulation of all hydraulic fracturing under the
Safe Drinking Water Act, (2) regulation of toxic oil and gas waste under federal and state hazardous waste
laws, and (3) stronger standards and enforcement under the federal Clean Water Act and state laws.
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Three Risks to Drinking Water that
can Occur on the Surface

Four Risks to Drinking Water that can
Occur below the Ground Surface

Depletion of water sources

Well construction, cementing, and casing

Large volumes of water are required for fracking operations.
Fresh water is taken from local surface or subsurface
water bodies. In some areas, this may conflict directly with
irrigation, drinking water, or aquatic ecosystem needs.
Because water can be contaminated when it has been used
for fracking, it cannot be returned to these water bodies
without extensive treatment. Permanent loss of water from
these fresh water sources can potentially have an adverse
impact on water quality and availability, and aquatic species
and habitat.2

An oil or gas well is constructed using layers of steel pipe,
called casing, that are cemented, completely or partially, into
the surrounding rock and to each other. Casing and cement
isolate gas, oil, and fluids in the rock from groundwater
resources. Improperly constructed and/or maintained oil or
gas wells can act as migration pathways for oil, gas, formation
water, drilling fluid, or fracking fluid to contaminate
groundwater.8

Spills and leaks of fracking chemicals and fluids
Fluids, potentially hazardous chemicals and proppant used
in the fracking process are stored on the surface in tanks or
pits. If not stored properly, they can leak or spill. Fluids can
be stored at a centralized facility near multiple wellpads
and then be transported to the well location by trucks or by
pipeline. This transit period is another opportunity for leaks
and spills. Fracking fluid can also spill during the fracking
process. Leaks on the surface from tanks, valves, pipes, etc.
as a result of mechanical failure or operator error at any point
during these processes have the potential to contaminate
groundwater and surface water.3

Mismanagement of fracking waste
After fracking, some of the fracking fluid, often referred to as
flowback, returns up the wellbore to the surface. In addition,
naturally-occurring fluid is brought to the surface along with
the produced oil or gas (referred to as “produced water.”) This
waste, consisting of both flowback and produced water, can
be toxic, and the oil and gas industry generates hundreds of
billions of gallons of it each year.4 In addition to the chemicals
that were initially injected, flowback and produced water may
also contain hydrocarbons, heavy metals, salts,5 and naturally
occurring radioactive material (NORM). The wastewater is
sometimes stored in surface pits. If the pits are inadequately
regulated6 or constructed, they run the risk of leaking or
overflowing and can pollute groundwater and surface water.7
The waste may also be disposed of on the surface, reused
in another well, re-injected underground, or transported to
a treatment facility. Each of these activities carries its own
inherent risks, including spills, leaks, earthquakes (in the case
of underground injection) and threats to groundwater and
surface water.

Out-of-zone growth
When performing a frack job, out-of-zone fracture growth
can occur, in which the fractures extend further than
intended. The fracture can grow into other geologic
formations9 including groundwater aquifers, depending
on how much separation there is between the producing
formation and the aquifer.

Neighboring oil and gas wells
An oil or gas well that was improperly constructed or plugged
can provide a migration pathway for frack fluid or other
contaminants to reach groundwater. This can happen if the
fractures emanating from one oil or gas well intersect with
either: (a) a nearby improperly plugged or constructed oil or
gas well; or (b) fractures emanating from a nearby improperly
plugged or constructed wellbore.

Natural fracture networks
Some geologic formations are extensively naturally faulted
and fractured. In such formations, induced fractures may link
up to these natural fracture networks. Over years or decades,
natural fractures and faults may provide migration pathways
for gas and fluids to groundwater.10 Fractures and faults
may also cause complications in well drilling, construction,
and completion. This can result in well integrity problems,11
which can also lead to water contamination.
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Best Practices for Avoiding Drinking
Water Contamination Related to
Hydraulic Fracturing
There are dozens of measures that oil and gas producers can
adopt to reduce the risks fracking poses to sources of clean
water. Below is a summary of key recommendations, but
there are many more12 detailed techniques that are essential
to protect public health and the environment. Properly
managing environmental risk reduces the costs associated
with remedial action and is necessary to maintain public
trust.13 Furthermore, many of these practices are already
currently in use or documented as best practices by the
industry itself, but they are not used uniformly.

Detailed Site Characterization and Planning
n G
 eologic

and hydrologic mapping and risk analysis to
demonstrate geologic suitability and the presence of an
appropriate confining zone to inhibit vertical migration of
contaminants.

n I dentification

of existing wellbores, determination of the
integrity of those wellbores (i.e. casing, cement, plugs,
etc.), and mitigation where necessary.

n E
 stimation

of full life-cycle fresh water use.14

n E
 stimation

of full life-cycle wastewater volumes and
assessment of the ability of the various disposal options to
safely handle these volumes without adverse effects on the
environment or human health.15

n C
 omprehensive

assessment of potential impacts to water
resources used to supply hydraulic fracturing base fluid.16

n B
 aseline

water testing17 and ongoing monitoring of
potentially affected ground and surface waters.

Chemical Disclosure
n P
 ublic

disclosure on a well-by-well basis of all chemicals
planned for a fracking operation at least 30 days
beforehand, and a report on chemicals actually used
within 30 days following fracking.18

Proper Well Construction
n B
 est

management practices for construction, cementing
and casing of wells that undergo hydraulic fracturing.

n F
 or

example, ensure surface casing consists of only
new pipe and will be set at least 100' below the deepest
protected water and fully cemented in place to create an
effective barrier.

Robust Operating & Monitoring Requirements
n S
 ite-specific

three-dimensional models of the subsurface
geology to safely design and implement fracture
treatments.

n C
 ontinuous

monitoring of key performance indicators,
such as pressures and injection rates, during hydraulic
fracturing operations.19

n A
 ppropriate

use of techniques to measure actual fracture
growth, such as microseismic monitoring.20

Proper Water Use & Wastewater Handling
n R
 estrictions

on water withdrawals to levels that ensure
protection of ecological function and waterbody health.

n R
 ecycling

or reuse of flowback and produced water in lieu
of using freshwater21 where appropriate.

n U
 se

of closed tanks to collect flowback and produced water
instead of pits.

n R
 outine

and preventative maintenance to help prevent

spills.
n A
 dequate

buffer zones from potential sources of
contamination for surface waters such as rivers, streams,
and lakes, and for sensitive groundwater resources.

n A
 dequate

treatment of waste water before discharge;
no discharge to publicly owned treatment works;
stricter requirements for siting, constructing, operating,
monitoring, and closing disposal wells; and no road
spreading of wastewater
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