
Singh, Angela K (DOA)

From:
Sent
To:
Subject:
Attachments:

Colombie, Jody J (DOA)
Thursday, May 23, 2013 3:18 PM
Singh, Angela K (DOA)
FW: AWWA article on Fracking
AWWAFrackingReport article.pdf; AWWAFrackingReport White Paper.pdf

Please print in color and give to me.

From: Foerster, catherine P (DOA)
sent: Thursday, May 23, 2013 1:41 PM
To: Colombie, Jody J (DOA)
Subject: FW: AWWA article on Fracking

Jody,

Please put this in the frac regs file. It is not part of the public comment, but it is a resource that we may use.

From: Cindy Ellis Bye [mailto:cweillsak@gmail.com]
sent: Thursday, May 23, 2013 12:51 PM
To: Foerster, catherine P (DOA)
Subject: Re: AWWA article on Fracking

I
'm attaching an article and also the longer white paper.
Please send them out to others, as you see fit.
The American Water Warks is dedicated to protecting our water systems. It is a very large organization and
very reputable.

On Thu, May 23, 2013 at 12:04 PM, Foerster, Catherine P (DOA) <cathv.foerster@alaska.gov> wrote:

Cindy,

I'm back in my office and wanted to be sure you got my response. Yes, I'm interested in your article. Please send it!

Cathy

From: Cindy Ellis Bye [mailto:cwellisak@gmail.com]
sent: Tuesday, May 21, 2013 11:55 AM
To: Foerster, catherine P (DOA)
Subject: AWWA article on Fracking

Hi Cathy,
1



I'm not sure if this is still your email address, but I'll try a short note first to see if it goes through.

I am a member of the American Water Works Association, and they recently published an article on the effect
of hydraulic fracturing on water systems. I thought you might be interested in it. They don't think it's a huge
problem, as long as well integrity is good.

I'd like to share the article with you, if you are interested.

I hope all is well with you.

Thanks,

Cindy W. Ellis Bye, P.E.

Watkins Engineering, Inc.

(406) 672-0408

Cindy W. Ellis Bye, P.E.
Watkins Engineering, Inc.
(406) 672-0408
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SOUle!' Keith Srakoclc. AP

Above, a natural gas well is
being drilled. The different·
diameter pipes are placed
inside each other and
cemented together inside the
well to protect water resources,
and are known as casing.

Fracking facts: Hydraulic
fracturing and its impact
on water resources

Introduction
n recent years, there has been substantial public scrutiny
of the process of hydraulic fracturing, commonly known
as "fracking: Citizens' groups, environmental advocates,

municipal leaders, and others have expressed concern that the
process and activities associated with fracking could result in
the contamination of water resources. Media has elevated these
concerns in many national and local stories, but the facts and
risks surrounding hydraulic fracturing are not widely understood.

AWWA has produced this white paper in response to grOWing
public awareness and concern about hydraulic fracturing
and related activities. The paper provides water utilities with
background, facts, and resources to help them understand
and communicate fracking processes, risks, and regUlations.
Additionally, the paper considers both hydraulic fracturing
itself and other components in the life cycle of oil and natural
gas development that may present concerns to drinking water
utilities. Although this document primarily discusses drinking
water utility risks and concerns-and ways to mitigate them-it is

important to remember that any policy decisions regarding energy development must take both risks
and benefits into account. Although summarized briefly, the benefits of energy development-which
can be substantial-are not discussed in detail in this paper.

What is hydraulic fracturing?
ydraulic fracturing is a process used as a step in the development of many oil and natural gas
wells. It involves the injection of a fracturing fluid (a mixture of mostly water and sand with
some chemical additives) under pressure to create artificial fissures in subsurface oil and gas

bearing-rocks. The fissures created by fracking allow oil and/or natural gas to flow more freely from
the underground formation to a well.' In many areas of the country, it would not be feasible to recover
oil and natural gas without hydraulic fracturing.'

The technology involved in fracturing has existed for decades.J However, recent improvement in
the technology-along with horizontal drilling-now allows for energy development in vast areas in
many states. This increased development includes some areas where little development previously
existed or where it had declined over lime.' These recent changes in hydraulic fracturing and drilling
technologies have fueled a dramatic expansion in oil and natural gas production and have brought
substantial visibility and controversy to the process in many parts of the country.

I Ground Water Protection Council (GWPC), All Consulting, National Energy Technology laboratory, and the U.S. Department of Energy. April 2009. Modern Shale
Gas Development in the United Sfafes: APrimer. DE·FG26·04NT15455 Available at http://www.neU.doe.gov/technologles/oil-gaS/publications/epreportsjshale_gas_
primec2009.pdl. Page ES·4.

1 Montgomery, C.T., and M.B. Smith. December 2010. Hydraulic Fracturing History of an Enduring Technology. Journal of Petroleum Technology. Available at http://
www.spe.orgfjpt/prinl/arch;ves/2010/12/10Hydraulic.pdr. Pages 27-28.

J Ibid. Page 27.

4 GWPC et al. 2009. Page E$-1.
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to other parts of the oil
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life cycle,

Crew members work on a drilling platform. The drilfing of a well takes place prior to
hydraulic fracturing.

il and gas development is an industrial activity,
and like all industrial activities, it carries
some degree of risk. AWWA believes these

risks can be managed via prudent and reasonable
protections implemented through a combination of
state and federal regulations, best practices, and
monitoring. Anumber of studies are currently under
way to characterize and quantify risks associated
with oil and gas activities, including Iraeking, well
construction, the possibility of spills or accidents, and
waste management issues. When completed, these
studies will help fill knowledge gaps and inform future
research. Given current knowledge, it is possible to
qualitatively describe with a high degree of confidence
the potential risks to drinking water supplies from oil
and gas development activities, but it is not currently
possible to quantify those risks with confidence.

What are the risks of oil and
natural gas development to
drinking water?

The development of an oil or gas well begins with siting, which involves determining exactly where
a well will go, based on factors such as availability of mineral rights and restrictions on where uwell
pads" (on which the drilling rig will sit) can be located. Once siting has been decided and a l'Iell pad
constructed, drilling begins. With the drilling, there is an iterative installation of casing (installing steel
piping to isolate the wellbore from water aquifers and other non·target zones) and cementing (securing
lhe casing in place with cement). Once the well has reached the targeted geologic formation, it may
be "fracked' (or another well stimulation technique may be used) to increase the flow of oil or gas
from the oil- or gas-rich formation. The majority of a well's active life is in the production period,
when oil and gas comes to the surface through the wellbore for processing and use. Wastewaters
that require disposal or recycling are produced (described in more detail below) throughout the cycle.
Once the well no longer produces enough oil or natural gas to be economically viable, it will be closed
through a process called abandonment. Abandonment usually involves the use of cement designed to
permanently isolate the production zone, drinking water aquifers, and the surface from one another.

Many concerns about hydraulic fracturing often incorrectly refer to other parts of the oil and
gas development life cycle, rather than to hydraulic fracturing per se. From a strictly engineering
standpoint, it is not appropriate to attribute to fracking any issue that is actually associated with other
phases in the life cycle of an oil or gas well. Because other activities are often mistakenly associated
with fracking in the media and elsewhere, there can be significant confusion on the entire subject.
This in turn often leads to difficulty in communicating information about risks, benefits, scientific
research, regulatory systems, and policies. This paper discusses both hydraulic fracking and other
stages of the oil and natural gas development cycle.

© Copyright 2013 American Water Works Association 3



The issue of spills and

accidents is not limited

to wells utilizing

hydraulic fracturing,

but rather applies

to all oil and gas

development as well

as many other

industrial activities.

Potential for groundwater contamination
Aproperly constructed and managed oil or natural gas well that complies with regulations and utilizes
industry best practices is unlikely to directly cause groundwater contamination, although it cannot
be said that such contamination is impossible. Although depths vary by the local geology, hydraulic
fracturing generally takes place hundreds to thousands of feet below the deepest drinking water aquifer,
and experts consider it unlikely that fissures stretching from the production zone into a drinking water
aquifer could be accidentally created.' There are several technological, regulatory, and procedural
safeguards commonly practiced throughout the oil and natural gas industry that are specifically
designed to prevent such contamination. These safeguards include proper surface casing, deep·well
casing, well construction techniques, and cementing processes. They serve to prevent the escape of
fracturing fluids, waste materials, or oil and natural gas into drinking water aquifers. An escape of fluids
and gases into drinking water aquifers is possible, although it would generally require the simultaneous
failure of multiple safeguards. If leaks do occur as the result of defects in these practices, it is possible
to seal them.6 In some cases in which groundwater contamination has been linked to oil and gas
development, the problem has been found to stem from a degradation of the well casing over time.
Given technological advances, casing in modern wells is expected to be less likely to degrade. Astudy
on this issue did not implicate the hydraulic fracturing process itself as a source of or contributor to
contamination of drinking water aquifers, and the risks of this type of degradation can be reduced
through monitoring and testing.' Atype of methane contamination known as "stray gas' has been
observed in drilling water wells in a few cases where casing and cementing problems of oil and natural
gas wells, the water wells themselves, or both, has resulted in migration of gas from zones close to the
drilling aquifer. These zones are much closer to the surface than the areas where the fracking takes
place, and if stray gas issues arise they can result in safety problems and even explosion hazards if
not detected and remedied.' Methane also exists naturally in some aquifers and is not automatically
a sign of contamination.

Source' Oa'lid Zalubowsoki. AP

A worker surveys operating at an active natural gas development site.

Improper closure or abandonment of a well could also provide a
pathway through which contamination could occur if production
zones, drinking water aquifers, and the surface are not properly
isolated from one another. Fortunately, regulation and best
practice make improper abandonment unlikely at modern
wells,even though there may be many old wells that were
improperly abandoned.'

Potential for surface water contamination
Oil and natural gas operations can cause surface water
contamination through several potential pathways. Surface water
is at risk from spills and accidents at and around well sites, from
pipelines and storage facilities, through trucks delivering chemicals
or removing wastes, and from improper or illegal disposal of
wastes. These risks can be mitigated through prUdent and simple
measures such as the use of reputable disposal companies
(reducing risks of improper or illegal disposal) and safety·
conscious management. The issue of spills and accidents is not
limited to wells utilizing hydraulic fracturing, but rather applies to
all oil and gas development as well as many other industrial

S GWPC et al. 2009. pages 56-61.

e Kell, S. Augusl2011. Stale Oir and Gas Agency Groundwater Investigations and Their Role in Advancing Regulatory Reforms. ATwo-State Review: Ohio and Texas.
Groundwater ProtecUon Council. Available at hltp:/jfracfocus.orgjsitesjdefaull/filesjpublicationSjstate_oil~as_agencYJroundwateunvestigations_optlmlzed.pdf.

1 Ibid.

S Veil, J. 2012. AWhite Paper Summarizmg fhe Stray Gas Incidence & Response Forum. Ground Water Protection Council. Available at http://www.gwpc.orgjsitesjdefaull/
filesjfilesjstray%20gas%20white%20paper·final.pdf.

9 Ke1L2011.
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Water quantity/Water use issues
Drilling and fracturing of wells requires a substantial amount of water. The water required for
hydraulic fracturing varies with the local geology, but typically totals ,rom under a million to several
million gallons for each fracturing "event." Some wells are reported to have required as much as
13 million gallons." Generally, wells are fractured in several phases, each creating fissures along
a different segment of the production zone. All the fracturing events at a given oil or gas well-the
,racking phase of well development-generally require a few days to complete. At some later point in
the production process, the developer may fracture the well again to ,urther increase the level of oil
or gas production.

In some areas, "track water~ is ultimately returned to the watershed, but in most cases it is not.
Although this consumptive use may only represent a small percentage of water demand in water­
rich areas of the country, in water-scarce areas and in times of drought, any added water use
has the potential to divert needed supply away from water utilities. Intensity is another important
consideration, as the need for water in the life cycle of a well tends to occur in short but intense
bursts. These could temporarily put significant strain on water resources. The oil and gas industry is
researching improved water recycling techniques as well as methods to use high-salinity water that
public water systems wouldn't usually use. These techniques are likely to reduce risks to water

Generally, wells are

fractured in several

phases, each creating

fissures along a

different segment of

the production lone.

SOUIce us Enelgy Information Admlnlstra1ion

Shale plays are areas most
likely to have current or future
oil and natural gas development
utilizing hydraulic fracturing.
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activities. Although most spills
are small and are captured in
containment facilities, some
could have the potential to reach
source waters. Accidents and
spills are typically monitored by
state agencies, and there are
federal notification requirements
for larger spills.

The use of horizontal drilling has
reduced the number 0' well pads,
and therefore the total surtace
land area affected, for a given
amount 0' oil or gas produced.
However, wells are being
constructed in areas where there
were few or no wells in the past.
Although the effects related with
stormwater runoff from well pads,
service roads, pipelines, and
other related infrastructure may
be small for any given site, the
total area 0' land involved could
potentially give rise to changes in water quality because of runoff and soil erosion. These impacts are
similar to other construction activities and can occur even in the complete absence of contamination
directly related to the oil and gas activities. lO

10 Banks. K.E.. and OJ. Wacha!. 17 December 2007. Demonstrating the Impacts or 011 and Gas Exploration on Water Quality and How to Minimize These Impacts
Through Targeted Monitoring Aclivities and Local Ordinances. 10 No. CP-83207101-1. Available at htlp://www.epa.govjnpdesjpubs/oliandgasjmpacLgranL.pdf.

II Cooley, H., and K. Donnelly. June 2012. Hydraulic Fracturing and Waler Resources: Separating the Frack trom the Fiction. The Pacific Institute. Available at http://
www.pacinSLorgjreports/lrackingjfull_report.pdl.

@ Copyright 2013 American Water Works ASSOCIatIon 5



quantity if they prove feasible and are fully implemented." Although comprehensive statistics are
not currently available, some oil and gas development companies have indicated that they will reach
nearly 100% water recycling within a few years. Recycling rates are likely to vary by company, local
geology, and water availability. Drinking water utilities and water resource managers may wish to
determine how much water is likely to be used for the development of oil and gas wells in their area,
and what sources will be used. They may also want to establish baselines to compare pre- and post·
drilling impacts across a watershed.

Is hydraulic fracturing
regulated?

il and natural gas development is regUlated
through multiple state and federal environmental
laws. Given the complexity of the oil and gas

processes involved, various facets fall under different
regUlatory structures.

Historically, and at present, well siting, drilling, casing,
cementing, and most other facets of oil and gas
production are regUlated primarily under state law by a
combination of regulatory requirements and permitting
processes.14 Certain regulatory frameworks are used in
more than one state, and some of them are becoming
more common across additional states. Programs such
as the State Review of Oil & Natural Gas Environmental
Regulations (STRONGER) review regulations across
many states and make recommendations to enhance
and update them as necessary.l5 Given the range of
differences among states, this paper does not attempt to
describe the oil and gas regulations of each state. Rather,
it identifies trends and common practices. Utilities are
encouraged to become familiar with the laws and

Induced seismicity
Researchers are investigating a possibility that oil and gas activities can cause earthquakes. This
issue is known as induced seismicity. Many experts believe that-to the extent there is risk associated
with induced seismicity-waste disposal wells are a more likely cause than hydraulic fracturing.13

The National Academies of Science have determined, in fact, that induced seismicity from injection
for waste disposal is likely to occur in some locations.
However, the implications of this finding are not yet
clear, as little actual impact has been identified from
these events, which have generally been of very low
magnitude. Research continues, including research into
preventive measures that could decrease the incidence
and severity of induced seismicity. See also Production
and waste disposal, below.

Source' Al GranberlllProPublica

Oil and natural gas

development is regulated

through multiple

state and federal

environmental laws.

The hydraulic fracturing process and some of the associated activities are depicted.
The number of trucks and whether produced water is or is not stored in pits varies
based on the company, geology, and state regulations.

Hydrofracking Details

Hydrofracking causes seismic-like activity, breaking up rock
and opening many veins in the earth, thus releasing the gas.
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12 GWPC et al. 2009. Page 70.

1J National Research Council. 2012. Induced Seismicity Potential in Energy Technologies. National Academies Press. Available at http://www.nap.edu/catalog.
php?recordjd"13355 ISBN 0-309-25367-5.

I~ GWPC et al. 2009.

IS State Review or 011 & Natural Gas EnvironmenLal Regulations (STRONGER). 2012. Our Mission. Available at htlp://www.strongerinc.orgjour-mlssion.
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Oil and natural gas activities are shown in Colorado. Construction and land use
activity can result in increased stormwarer runoff.
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Soulce. Ed AndOeski. AP

The primary exception to state¥centered regulation
involves drilling that takes place on or below federal
lands, where the federal government generally serves
as the regulator. In some areas, federal agencies have
agreements with state regUlators to manage regulations
on federal lands. Federal laws and regulations also do
apply to certain facets of the oil and gas production
cycle, In addition to the laws discussed below, for
example, certain federal workplace health and safety
laws and regUlations apply to oil and gas production
activities. Those are outside the scope of this paper.

Finally, a few facets of oil and gas development are
specifically exempted from federal reqUirements
that otherwise might have applied. For example,
although industry best practices can reduce runoff and
sedimentation,18 many oil and gas activities are exempt
from the Clean Water Act's National Pollutant Discharge
Elimination System (NPDES) stormwater permits for uncontaminated runoff. Such penmits do apply to
many other construction activities.19 Some states regUlate these activities more stringently than the
federal government does.

Also exempted from federal regUlation is the hydraulic fracturing step in oil or gas well development.
Fracking was entirely unregulated under the Safe Drinking Water Act's Underground Injection Control
Program (UIC) until litigation and debate in the 19905 and early 200Ds questioned whether the UIC
program should apply. In the 2005 Energy Policy Act, Congress answered that question by modifying
the definition of "underground injection" to specifically exclude hydraulic fracturing and certain
associated activities from UIC regulation, unless diesel fuels are used as a portion of the fracturing
fluids." In those situations, federal requirements relating to well casing, cementing, fracturing, and
abandonment may be included under UIC permits administered through either USEPA regions or state
primacy agencies.

regUlations of their states. Several reports are available
that help with that task." "

It is important that regUlators have sufficient
resources to properly and fully implement regulatory
and enforcement programs. As with any industry, oil
and gas developers come with ranges of regulatory
compliance and safety records. Some exhibit excellent
environmental and safety backgrounds and can boast
innovative programs that go beyond requirements;
some just do what is required; and some have less
desirable records. Awell-funded and managed
regulatory and enforcement program can identify
any companies that may be "behind the curve" in
environmental protection and safety and take corrective
steps to prevent future problems.

18 Resources for the Future. 2012. AReview of Shale Gas Regulations by State. Available at htlp:j/www.rff.org/centers/energy-economics_and_policy/Pages/
Shale_Maps.aspx.

II US Energy Department (U.S. DOE) and the Ground Water pfOtection Council (GWPC). 2009. Stale Oil and Natural Gas Regulations Designed 10 Protect Waler
Resources. Available at http://www.gwpc.orgfsites/defauIVfiles/state_oil_and_gas_regUlatJons_designed_to_protecCwater_resources_O.pdf.

II Independent Petroleum Association of America. Dale Unknown. Guidance Document Reasonable and Prudent Practices for Stabilization (RAPPS) or Oil and Gas
Construction Sites. Available at http://tracfocus.orgfsites/defauIVfiles/publications/rapps_guldance.pdf.

19 USEPA. 9 March 2009. Regulation o(Oi/ and Gas ConslrUclion Activilies. Available at http://cfpub.epa.gov/npdes/stormwater/oilgas.clm.

20 SDWA § 1421(d) states that "the Lerm 'underground injection' excludes ... the underground injection of fluids or propping agents (other than diesel fuels) pursuant
lo hydraulic fracturing operations related to oil. gas, Of geolhermal production activilies."
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Practical and regulatory factors limit where well pads can be placed and where drilling can occur,
although such limits vary substantially by state and iocation. In order to drill, the oil and gas
developer must own, lease, or be granted permission to use the mineral rights under a parcel of
land. Acceptable well locations are limited by state regulations, which may include factors such as
minimum setback distances from water bodies, zoning requirements, and similar restrictions.:'l

Water quality monitoring
In some states, oil and gas deveiopers are required to take pre-drilling samples of drinking water
sources close to the drilling site, and in other states they will be presumed to be responsible for
any contamination that does occur if they have not taken samples of drinking water sources prior to
development. In still other cases, developers sample around most or all sites prior to drilling as a
matter of company policy. Whether it is required or voluntary, sampling is essential for establishing
water quality baselines and allowing for pre· and post-development comparisonsY

Depending on where development is taking place, some utilities may want to conduct additional
testing to assure their supplies are not affected. Determining what to test for depends on local
water quality concerns and the development activities involved, though monitoring typically includes
key indicators, such as total dissolved solids (TDS), methane, and benzene, and may include other
appropriate analytes. Thorough monitoring is one key to detecting water quality changes early, should
they occur, and forms the basis for any investigation into potential contamination.

Drilling, casing, and cementing
Drilling, casing, and cementing occur on an iterative basis to reach the production zone without
allowing substances such as fracturing fluid, oil, natural gas, and produced water to contaminate
drinking water aquifers. Generally, state regulations require that a ~surface casing" be installed inside
the wellbore from the surface to a point below the deepest drinking water aquifer, plus layers of casing
that extend deeper. The gap between the casing and the edge of the wellbore must be filled with
cement." The type, composition, thickness, and other properties of this casing and the cementing
operation are typically specified in detaiL'" Proper casing and cementing are key steps in protecting
drinking water aquifers from contamination. Best practices that cover many of these steps have been
developed by the American Petroleum Institute (API) and others. 25

Fracturing and chemical disclosure
Once an oil or gas well has been drilled into the production zone, hydraulic fracturing may occur.
Many but not all oil and natural gas wells are fracked. A fracturing fluid mixture is injected into the
well at high pressures to create fissures in the production zone rocks. Although the composition of
the fluid varies by developer and local geology, it is generally about 98% sand and water, with 2% or
less of chemical additives." Although the percentage of chemicals is small, when millions of gallons
of fracturing fluids are injected underground, the total volume of chemicals used at even a single
well can be significant. The oil and gas industry reports that the addition of chemical additives to the
fracturing fluid is necessary to inhibit the growth of microbes, control corrosion, reduce friction, and
perform other functions. '17

Increasingly, oil and gas developers are moving toward voluntary disclosure of the composition of
fracturing fluids, and some states have implemented mandatory disclosure requirements.28 Many of

21 Resources for the Future. 2012.

12 U.S. DOE and GWPC, 2009,

13 Ibid. Page 19.

2~ Ibid. Pages 16-21.

15 American Petroleum InstituLe. October 2009. Hydraulic Fracturing Operations-Well Construction and Integrity Guidelines. API Guidance Document HF1. Available
at http://www,api.org/-/media/Fdes/Policy/Exploration/API_HF1.ashx

26 GWPC el al. 2009. Page ES-4.

n FracFocus Chemical DIsclosure Registry. What Chemicals Are Used. hLLp://fracfocus,orgjchemical-use/what·chemicals-are-used,

25 Resources rorthe Future, 2012.
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these disclosure programs use an information repository known as FracFocus (www.FracFocus.org).
It is a joint product of the Groundwater Protection Council and the Interstate Oil and Gas Compact
Commission. 29 Since its introduction in 2011, tens of thousands of wells have been registered
with FracFocus. Recognizing the controversy involved in the use of trade secrets, some states
have included requirements Ihat emergency responders and public health officials have access to
confidential information, including the composition of fracking fluids, in the event of an emergency.3O

Production and waste disposal

Example of a Horizontal and Vertical Well

Water that originates

in the production zone

and comes to the

surface along with

oil and gas is called

"formation water,"

Vertical Fractures
In Vertical wells

Conductor Casing_ColIn.

Production CasingProduction Casing

COnductor Casing

Intermediate CllSlnc

Horizontal Well

Production represents the portion of the oil and gas well life cycle during which oil and gas flow from
underground formations to the surface for recovery. This stage usually continues for years, compared
with a few weeks or months for building the well (including drilling, casing, and cementing) and a few
days for fracking. State regulations and industry best practices are designed to allow for the capture
of as much of the oil or gas resource as possible while minimizing the risk of spills, accidents, or
blowouts (where the oil and/or natural gas escapes to the surface in an uncontrolled fashion). Oil
and gas activities do generate waste, and waste disposal takes place throughout a well's life cycle.
Aportion of the water used for fracturing may flow back to the surface, and is called "fiowback."
Water that originates in tile production zone and comes to the surface along with oil and gas is called
"formation water.n Together, these waters are called "produced water." The chemical characteristics of
produced water vary widely based on geologic conditions and other factors, but such water is often
high in total dissolved solids (TDS) and may contain other undesirable constituents.

The disposal of oil and gas wastewaters may be regulated through federal standards. NPDES effluent
standards under the Clean Water Act do apply when such wastewater is discharged to a surface
water body.3! There is a zero discharge
standard for direct discharge of oii
and gas wastewater under the Clean
Water Act, meaning that it may not be
discharged to surface water without first
being treated. Generally this treatment
is performed at an industrial treatment
facility. Sometimes-although increasingly
rarely-wastewaters are directed to a
publicly owned treatment work (POTW).
Improper or insufficient trealment of
these wastewaters can lead to increased
levels of compounds of concern in
surface water, which can in turn harm
downstream drinking water supplies. For
example, bromide from produced waters
can increase precursors to brominated
disinfection by-products in treated
drinking watern33 USEPA has indicated it
plans to develop a pretreatment effluent
limitation guideline (ELG) for produced
water from shale gas development.

2~ FracFocus Chemical Disclosure Registry. Available at http://www.rracfocus.org.

J(J FracFocus Chemical Disclosure Registry. Date Unknown. Chemicals &Public Disclosure. Available at hUp:j/fracfoCtls.orgjchemical·use/chemicals·public-disclosure.

31 National Environmental Technology laboratory. Produced Water Management Informafion Syslem-Federal Regulations: U.S. Environmental Protection Agency.
Available at hltp://www.nell.doe.gov/technologiesjpwmis/regs/federaljepa/index.html.

U Voll, C.D.• K. Ferrar, D. Michanowicz, C. ChrisLen, S. Kearney. M. Kelso, and S. Malone. 25 March 2011. Contaminant Characterization ofEffluent 'rom Pennsylvania
Brine Treatment Inc., Josephine Facility Being Released into Blackfick Creek, Indiana County, Pennsylvania. Implicalions for Disposal of Oil and Gas Flowback Fluids
from Brine Treatment Plan/s. Center for Healthy Environments and Communities (CHEC), University of Pittsburgh. Page 53. Available at http://archive.orgjstream/
ContaminantCharacterizationOIEffluentfromPennsylvaniaBrineTrealmenVJosephine_V2_CHEC_2011NpagejnO/mode/2up.

j3 SLates, S., J. Kuchta, G. Cyprych, J. Monnell, M. SLoner, l. Casson, and F. Wydra. 2012. MarceJlus Shale Drilling Effecls on Brominated THMs in Drinking Waler.
ManuscripL submitted for publication.
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Asubstantial majority of oil and gas wastewaters are disposed
of through underground injection via a waste disposal well.
Awaste disposal well is different from an oii or gas well
in that it invoives the purposeful, permanent disposal of
wastes through one·way injection into deep rock formations.
In contrast to waste disposal, hydraulic fracturing involves
injection of limited quantities of fluid underground to facilitate
later removal of oii and gas from the target formation. The
United States hosts approximately 150,000 disposal wells
that accept wastes from the oil and natural gas industry, and
the underground injection of oil and gas wastewaters has
been standard practice in parts of the country for decades.
This practice, which is also used by several other industries
under different well ciasses, is reguiated under Ciass II of the
UIC program." Regulation of Class II wells includes casing
requirements, pressure monitoring, integrity testing, financial
responsibility requirements, and a thorough permitting
process. Many states administer both the NPOES and the
UIC programs through state primacy. Where a state does
not exercise primacy, the programs are administered by the
USEPA region. Although thoroughly regulated, like all industrial
processes, Class II wells are not immune from many of the
risks described thoughout this paper.

Thousands of miles ofpipeline
for transporting gas are being
laid throughout areas with
natural gas development.
Increased development has
required the instaffation of
new infrastructure.

Abandonment
State laws describe the processes that must be followed when a well will no longer be used for oil
and natural gas production and is to be closed, a step the oil and gas industry calls abandonment.
Abandonment involves plugging the well with asolid barrier; generally cement is used at various depths to
prevent the exchange of matenals into and out of aquifers and to and lrom the surface." When production
is suspended but expected to resume at a later date, some states allow wells to be "temporarily
abandoned." Different plugging and monitoring requirements apply to such temporary status.

Federal lands
When wells are located on or drilled below federally owned or managed land, additional requirements
may apply from the federal agency responsible for managing that land. The agencies involved
are generally the Department of the Interior's Bureau of Land Management or the Department of
Agriculture's U.S. Forest Service.36 Requirements are laid out in lease agreements and in agency
regulations and vary based on the agency and location of the federal lands. Many of these regulations
and requirements parallel those common at the state level and in industry best practices. In some
states, the federal agency utilizes agreements with state regUlators under which the state manages
the permitting process. Utilities wishing to know more about their states' oil and natural gas regulatory
programs should contact their respective oii and gas commission or the equivalent regUlatory agency.
For lederalland, they can contact the federal agency managing the land. Resources comparing
and contrasting regulations across states are beyond the scope of this white paper but are readily
available. 37. 38

J.< U.S. Environmental Protection Agency. 2001. Technical Program Ovetvlew: Underground Injec'ion Control Regula'ions. Available at http://www.epa.gov/salewater/
uicjpdfs/uic_techovrview.pdl.

n Kell.2011.

~ U.S. Department of the Interior Bureau of land Management. 9 August 2012. Oil and Gas. Available aL htlp:jjwww.blm.govjwojsVenjprog,lenergyjoil_and_gas.nLml.

Jr Resources for the Future. 2012.

3.i U.S. DOE and GWPC. 2009.
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What can water utilities do?
ater utilities may wish to closely examine oil and gas activities in their service areas and
either monitor or take action as appropriate. Steps to manage risks associated with hydraulic
fracturing and oil and natural gas development include:

• Conducting monitoring before and after hydraulic fracturing and other oil and natural gas
development activities.

• Preparing spill and/or accident response plans.

• Developing strong relationships with regulators and policy makers.

In areas that have nearby oil and natural gas development, utilities can reach out to their state's oil
and natural gas regUlator and local oil and natural gas developers to discuss current source water
protection requirements and to recommend any additional steps that should be taken. Some states
have permitting processes that involve stakeholders, such as potentially affected water utilities,
and utilities can engage in those processes. Many oil and natural gas developers and regUlators
appear to be responsive to requests for information and receptive to advice brought to them by water
professionals. Utilities can also conduct baseline monitoring of groundwaters and surface waters for
contaminants of potential concern before the introduction of oil and natural gas operations in their
area, and then monitor afterward for changes. It may be possible to collaborate with the oil and gas
developers and regulators on monitoring plans and funding.

Utilities can think in advance about the possible negative environmental impacts from oil and natural
gas development, including the risks from accidents and spills, and develop response plans should
these impacts occur. For example, utilities could determine if there is a notification system in place to
inform them of spills and accidents that could affect the quality of their source waters and train staff
on relevant protocols and mitigation options. USEPA's Spill Prevention, Control and Countermeasure
(SPCC) Rule requires that most operations producing or storing oil or oil products create a response
plan with a list of federal, state, and local authorities to be informed in case of a spill (40 CFR § 112.7).
Utilities may check with these authorities to better understand communications channels in the case of
a spill to determine if any additional procedures are necessary, and to prepare accordingly. As another
example, utilities could study if and how produced waters are being disposed of in their area and make
recommendations for safeguards to reduce any risks to drinking water supplies. Finally, drinking water
utilities could benefit from maintaining strong relationships with regUlators and state and local policy
makers. Should a utility have concerns that aren't sufficiently addressed through recommendations
here, it can detail its concerns in a clear, factual manner and present them along with specific
recommendations to regulators and policy makers.

Several parts of the country do not have commercially viable oil and natural gas resources and will
not likely see oil and natural gas development activities. However, utilities in those areas may wish
to be aware of technological trends or economic changes that could allow for oil and natural gas
development in the future, and be prepared to answer customer questions.

Many oil and natural

gas developers and

regulators appear to be

responsive to requests

for information and

receptive to advice

brought to them by

water professionals.
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What can water utilities tell their customers?
ater utilities with oil and natural gas operations in their service areas can provide clear and factual information to their
customers, either proactively or upon request. Utilities that could be affected by nearby oil and natural gas development­
either because their resources could be affected or because customers see local media stories on the issue-can benefit by

keeping customers updated on utility interactions with oil and gas developers and regulators. Customers may be interested to know
that their utility is proactive on this matter, and communication builds trust between customers and their water provider. Utilities can
also remind their customers that their drinking water is monitored frequently for compliance with strict federal standards, and that
water quality information can be obtained both from the utility's annual consumer confidence report and upon request.

Where can water utilities get more information?
Numerous organizations can provide more information about hydraulic fracturing and oil
and gas development activities.

• AWWA maintains a resource page on hydraulic fracturing and related issues. 39

AWWA will update this page with scientific and policy sources relevant to drinking
water utilities as those become available.

• USEPA maintains a list of resources and describes past and present research and
regulatory efforts:"

• The latest scientific information regarding hydraulic fracturing and related issues
can be obtained from USEPA's hydraulic fracturing website, the U.S. Geological
Survey (USGS);" the U.S. Department of Energy;" the National Academy of
Sciences,43 universities, and scientific publications.

• Information about individual wells, including chemical disclosure, can be found
for many (though not all) wells on the FracFocus Chemicai Disclosure Registry
at www.FracFocus.org.This is especially useful for wells drilled after mid-2Dl1.
Additional information may be available from the state oil and naturai gas regulator,
orthe oit and naturai gas developer itself.

• State oil and natural gas regUlatory agencies, as well as trade associations and
nonprofit organizations, have information about current and planned industry
practices, historical and current trends of development, and other industry-specific
information. These organizations include the Groundwater Protection Council
(GWPC), the American Petroleum Institute (API), and the Independent Petroleum
Association of America (IPAA).

39 American Water Works Association. 2012. Hydraulic Fracturing. Available at hUp://www.awwa.orgjfracLuring

40 U.S. Environmental Protection Agency. 2012. Natural Gas Ex/raction-Hydraulic Fracturing. Available at hltp://www.epa.gov/hydraulicfraclure/.

4\ e.g.• United States Geologic Survey. August 2012. Summary ofStudies Related to Hydraulic Fracturing Conducted by USGS Water Science Centers. Available al hltp://
waler.usgs.gfJV/coop/produclS/energy/shale.f:oNp.summary.pdf.

(2 e.g.• U.S. Department of Energy. 2011. Hydraulic Fracturing Technology. Available at http://www.fossil.energy.gov/programs/oilgas/shalegas/hydraulicfracturing.html

(3 e.g.• National Research Council. 2012.
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Conclusion
t is important to acknowledge that oil and gas production, like any industrial activity, carries some risk. Although the risks associated
with these activities are difficult to quantify, evidence points toward the known risks being manageable through prudent regulations
and industry best practices. It is also important to remember that oil and gas development also offers tangible and significant benefits

to society, and its risks shouid be balanced against those benefits. First, the expansion of oil and natural gas development has created
substantial economic opportunities and employment in many areas, Second, natural gas is a cleaner burning fuel that produces much
lower emissions of a multitude of pollutants than its alternatives, and natural gas carries a smaller "carbon footprinf' than other common
fossil fuels. Finally, the increased production of oil and natural gas both domestically and globally has led to lower energy prices and
greater certainty over access to future energy supplies. In turn, that is associated with cost saVings and other economic benefits to both
water utilities and their customers. Both benefits and risks should be closely examined when considering oil and gas development issues.

This paper demonstrates that fracking is just one limited aspect of overall oil and gas development activities. At this time, AWWA is
aware of no proven cases of groundwater contamination directly attributable to hydraulic fracturing. However, shale gas development has
brought new or increased concerns about the potential for adverse effects in many areas. These concerns include the risk of accidents
and spills, improper construction, improper waste disposal, and improper well abandonment. Ultimately many concerns are about the
safety of drinking water and water resources.

With respect to the first set of concerns, there are safeguards in place to encourage responsible oil and natural gas develpment. Oil and
gas development is a regUlated activity that involves legal controls and well-established industry best practices. In addition, drinking
water utilities monitor their source water supplies to ensure they are of the highest possible quality even before those waters are treated
for human consumption. That being said, even the best regulatory structure cannot prevent all possible accidents in energy development;
therefore careful planning and preparation is essential.

With respect to concerns over the safety of our drinking water, it is important to remind the public that drinking water delivered to
customers is subject to comprehensive regulation to ensure its safety. Drinking water is treated and tested frequently to ensure it meets
strict federal and state standards, and any violations that do occur must be corrected immediately. Customers must also be informed­
immediately in the case of acute threats to health-if any violations of drinking water quality standards have occurred.

Although some policy decisions will be made on the state or national level, ultimately, many critical decisions regarding the protection
of particular watersheds and aquifers will be made locally, by regulators, oil and gas developers, and water utilities. In making these
decisions, the protection of drinking water must be a paramount concern. Consequently, individual water utilities would be served well by
evaluating risks and advocating for appropriate source water protection measures based upon their analyses. An informed water utility
can be a key voice in ensuring that energy production and safe water coexist peacefully in the years ahead.

© Copyright 2013 American Water Works Association 13



AWWA position on oil and natural gas development, including
hydraulic fracturing

• The protection of drinking water sources, supplies. and infrastructure must be a paramount consideration for all industrial
activities, including oil and gas development using hydraulic fracturing.

• Regulation at the federal, state, and local levels should be designed and enlorced to minimize all risks of oil and gas development
to drinking water sources, supplies, and infrastructure. Regulators should use their authorities under federal and state law to
reduce these risks to the greatest extent possible.

• Appropriate government agencies must be provided with sufficient resources to adequately implement permitting, regulatory,
enforcement, and outreach programs. To the extent that these programs are funded by industry, they should be managed to ensure
they are sustainable programs without conflicts of interest.

• Oil and gas wells must be appropriately designed, sited, constructed, operated, and closed using sound engineering techniques,
following all applicable regulations and industry best practices.

• Oil and gas developers must have financially sound strategies in place to manage hazards, including the means to assume
financial responsibility for cleaning up water supplies should contamination occur, even if such contamination occurs after the
facility has been closed.

• Monitoring of pre-drilling water quality should establish baseline conditions, and periodic monitoring should assess any changes
in water quality that might occur during oil or gas development, so as to detect problems and allow for corrective action as soon
as possible.

• For the protection of public health, drinking water utilities must be informed immediately when spills, accidents, or any other issue
has the potential to impact the quality or availability of source waters. Water utilities should be provided with complete information
on chemicals accidentally released, regardless of trade secret status. Such information is necessary to determine treatment
options and inform the public should drinking water ever be placed at risk.

• Having a secure energy future does not mean choosing between development and clean water. America can and should have both,
provided that energy development is undertaken consistent with these policy principles.

14 @Copyright2013AmericanWaterWorksAssociation



Glossary
Abandonment- The phase of an oil or natural gas well in which
production has ended and the well is permanently closed.
Abandonment usually involves the creation of cement barriers
(plugs) to isolate the production zone, each drinking water aquifer,
and the surface.

Casing- The steel pipe used to separate the fluids and gas going
up and down a well from drinking water aquifers and geologic areas
other than the production zone, Typically, there are several layers of
casing at and above the deepest drinking water aquifer

Cementing- The process of securing the casing in place to the
surrounding rock using cement, and securing inner layers of casing
to outer layers.

Flowback water- Fracturing Ouids that return to the surface
through the wellbore after hydraulic fracturing is complete. Along
with fonnation water, the mixture returning to the surface is known
as produced water.

Formation water- The water naturally present in the production
zone that comes to the surface through the wellbore. Along with
flowback water, the mixture returning to the surface is known as
produced water.

Frack water- The water that is used 10 create Ihe fracluring fluid.
The source could be drinking water, surface water, groundwater, or
recycled produced water.

Fracturing fluld- A combination of water, sand, and chemical
additives that is injected down the wellbore and into the production
zone during hydraulic fracturing to create artificial fissures
(fractures), which allow oil and natural gas to flow into the wellbore
more easily.

Horizontal drilling- Atechnique that allows for drilling horizontally
below the surface, to extend the wellbore into a larger area of the
production zone. This also allows for multiple wells to be drilled
from each well pad.

Hydraulic fracturing- Awell stimulation technique that involves
the injection of hydraulic fracturing fluid under pressure through the
wellbore to create artificial fissures (fractures) that allow oil and
natural gas to travel into the wellbore more efficiently,

NPDES- The National Pollutant Discharge Elimination System,
part of the Clean Water Act regulating discharges of pollutants into
surface water bodies, and administered either by USEPA or state
primacy agencies.

Produced water- The combination of flowback and formation
water that returns to the surface along with the oil and natural gas.
Produced water can be disposed of through underground injection,
industrial treatment prior to being returned to a surface water body,
or through recycling and reuse on another fracturing operation.

Produclion- The stage of an oil or natural gas well when oil and/or
natural gas is brought to the surface and captured.

Production lone- The geologic formation from which oil and
natural gas is extracted. Aithough depths vary, this zone is generally
several hundred to several thousand feet below the surface, and
well below drinking water aquifers.

Proppanl- A component of a hydraulic fracturing fluid mixture
designed to hoid open fractures after the fracturing process has
been completed. Proppants are typically made of sand.

UIC- The Underground Injection Control program, part of the Safe
Drinking Water Act, which regulates, among other types of injection
wells, Class II Oil and Gas waste disposal wells.

Wellbore- The hole drilled into the ground for the purposes of
oit and gas exploration. The interior of the wellbore is generally
isolated from the surrounding environment through casing and
cementing processes. The interior of the wellbore (inside of the
casing) is where fracturing fluids are injected during fractUring and
through which oil, natural gas, and produced water flow up during
production.

Well pad- The physical location upon which a drill rig is located
and from which the drill hole originates.

Well stimulation- Processes designed to increase the flow of oil
and natural gas coming up the wellbore, Hydraulic fracturing is one
example of a well stimulation technique,

© Copyright 2013 American Water Works Association 15



Acknowledgments

Sean Leiske, Aurora Water

Jeffrey Oxenford, Oxenford Consulting

The AWWA Source Water Protection
and Water Resources Technical Advisory Workgroup

The AWWA Water Utility Council

The AWWA Public Affairs Council

lee Fuller and Matt Kellogg, Independent Petroleum
Association ofAmerica

Paul Granger, H2M

This report was developed by the American Water Works Association under the direction of its Water Utility Council. The principal author
of this white paper was AWWA Regulatory Analyst Adam T. Carpenter. AWWA gratefUlly acknowledges several individuals and groups, who
provided invaluable feedback during the development of this paper. The views in this paper are not necessarily shared by all reviewers.
They include:

Lynn Thorp, Clean Water Action

Kimberlee Kane, New York City Department
of Environmental Protection

www.awwa.orgjfracturing

16 C Copyright 2013 American Water Works Association



AWWA is the authoritative resource for knowledge, information, and advocacy to improve the
quality and supply of waler in North America and beyond. AWWA is the largest organization of
water professionals in the world. AWWA advances public health, safety and welfare by uniting
the efforts of the full spectrum of the entire water community. Through our collective strength
we become better stewards of water for the greatest good of the people and the environment.



ADAM T. CARPENTER

Water and hydraulic fracturing

THIS ARTICLE PROVIDES AN

OVERVIEW OF THE AWWA WHITE

PAPER-WATER AND HYDRAULIC

FRACTURING-THAT WAS

REQUESTED BY AWWA'S WATER

UTILITY COUNCIL IN RESPONSE

TO INCREASING OIL AND

NATURAL GAS DEVELOPMENT

AND THE DIFFICULTY MANY

UTILITIES HAVE EXPERIENCED IN

SEEKING BALANCED AND

AUTHORITATIVE INFORMATION

ON THIS ISSUE.

O
il JJIl. 28,2013, AWWA issucd rhe whirc paper Warcr ""d
Hydraulic Fracturing that provides an overview of hydrau·
lic fracruring and the many related facers of oil :md narural
gas development that have the potential ro affect drinking
water utilities. Ir is intended to help utilities gain an under·

standing of the issues involved in fracking, learn how to separate tangible
concerns frol11 marc speculative ones, and find ways to meaningfully
address concerns that arise from staff :lIld customers.

BACKGROUND
Thc developmenr of rhe whire pJper was requcsred h)' AWWA's Warcr

Utility Council in response to increasing oil and Ilarural gas dcvelopmcnr
and the difficulty many utilities have experienced in seeking balanced and
authoritative information on this issue. Indeed, the subject has been
fraught with misinformation and misunderstanding in the media and
among those concerned with protecting water resources. Discussions with
reprcsentatives of drinking water utilities, citizen groups, and others
around the United States revealed tremendous divcrsity in the levels of
understanding about hydraulic fraccuring and its potential consequences
for drinking water. Many parries demonstrated a solid understanding
ahom what hydraulic fracturing and its related issues email, bur were
unsure what opportunities they might have ro influence events in their
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Only after an understanding of the terminology has been

established can utilities and other interested parties begin

to dive deeper into energy development trends. the latest

research. and current policy issues.

IOI,:;tk .... ~ol1le \\'t'rc 1Illck.u about
thl' ;tpplic;ltion of rel{ubrory author­
ity and programs to different facers
of the oil ~lJ1d gas producrion cycle
or the divi!'ion of aurhority between
!'tatcs and the federal gOVCfIlIllCIH.

Regardless of the clIrr('nt Icvd of
knowledge, many pa nics cxprcs!'cd
.1 consistl.'IH desire for ;l silll-de
,\llThorit~HiVl' and hJblKl'd ~()urce of
informaTion Oil This topil'. The whltl'
p;lpl'r fills th;a need. Although
intl.'ntkd for utilities as the primary
~H1Ji\;'ncc, it lllay ;:liso be of y.lltre to

othns, including the Il1l'dia ;lnd
dl'I.'jsion-lll~lkcrs ;H I.'v('r~' 1e\·I.,1 (If
governmcnt. The p:1per serves as ~1l1

ovcrview of the issues associated
with oil and gas development and
describes how oil and gas activities
.1rc regulated, wh;H utilities can do,
and where they can go for more
information, citing additional
sources from which utilities can
glean more details on the many top­
i(s overviewed in the p..lper itself.

Remembering th;H oil and gas
developmenr is a rapidly evolving
industry, the organizations and indi­
viduals who authored and published
the cited references will likely develop
..\dditional material in the future.
A\V\Y/A is committed to maintaining
and updating its hydraulic fractllring
resource page at www.aw\..<l.org/
fracturing! as new repons and infor·
mation that utilities may find useful
arc developed on this topic.

OVERVIEW OF CONTENTS
Hydraulic Iracturing and the oil and

natural gas life cycle. TI,e paper begins
with an overview of the process of
hydraulic fracturing: generally how
the process works and how it relates
to orher aspects of the oil and natural
gas life cycle. This includes resolving
common confusion over the usc of
certain terminology. Hydraulic frac·

ruring or "fnKking" (also somctimes
spelled "fracing") in the strictest
sense is only one small portion of the
life cycle for an oil or natural gas
well, in which fr<lcruring fluids arc
injected under rre!'sllfe in order to

opl'n fracrllre~ (.iL~cp tllH.krgrollnd.
Howcver, comlllon usc of rhis term in
rhc 1l1l'di~1 :llld elsewhere has oftcil
rdl:1Ti...d to nor ju:-.t thar ~pl'ci(ic pro­
ces", hut more gl:llc]";l11y ttl many PI"
the prOCl:"''''l'S that ~urrol111d it, ..;nch ~lS

JrilliJlt. ;llld "'~lstl' disposal. Thi~

imprecision ill rhl' U:-'l' of comlllon

IangU:1ge has led to a great de'.ll of
confusion-and likely to dis:1grec­
menrs 011 possible risks and benefits
as a result of inconsistent definitions.
The paper clarifies terminology and
idenrifies the stages in the life cycle of
an oil or gas well. Only after an
understanding of the terminology has
been established can utilities and
orher inu'rested parties begin to dive
deeper into energy development
trends, the latest research, and cur­
rem policy issues.

POTENTIAL RISKS OF HYORAULIC
FRACTURING ANO ENERGY
DEVELOPMENT

After describing the oil and natu­
ra I gas development processes, the
white paper discusses the potential
risks of these activities at each stage
of a well's life cycle. In general, the
paper deals with four types of risks.

Potenlial for groundwater conlami­
nation. The potcnti;d for groundwa­
Ter cont~lllliniltioll proh~\bly in\'olvL's
the mosT visible and controversial
of the ~HgllmClltS ~urr()ulldillg tilL'
hydr;\lIlic fr~Ktllrillg issue. Hydrilu·
IiI..' fracturing uses a lllixrure of
water, s;tlld (propp'1lltl, ;llld chcmi·
l.\lls injl'cred under pres~urc W OPl'11
fi:-':-'l1rl's decp underground ",herl.'
rhe oil :llld natural b,lS fOr11uriOll'>
occur. Thi~ gcnerally t,lkc..; 1'1;1(1.'

rhous:lnd:-. of ket hl.~lo\\' thl' dccp­
L'~t drinking warer aquikr, :llrh(Hlgh

depths do vary. A primary concern
has been that the chemicals used in
fracturing could migrate into drink­
ing water aquifers. Fortunately,
several procedural, technical, and
regulatory safeguards arc designed
to prevent this type of contami­
nation, These safeguards include
casing and cemenring, pressure
testing, ~lnd regulations regarding
abandonment of the well. Each of
these is examined in more derail in
rhe white paper. Several research
projects arc under way to further
explore possible avellues hy which
groundwater contamination could
occur, including a major study by
the US Environmental Prorection
Agency examining several possible
routes of groundwater conramina·
tion. A progress report on the ongo­
ing research projects in that study
was released in December 2012j
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Rather than attempting to proscribe specific regulations,

the white paper sets forth a set of policy principles to help

ensure the protection of drinking water supplies.

dr'1ft rl'sllirs and conclusiolls ML'
l'\:pl?cred in 2014.

Potential for surface water contami­
nation. Potenrial ~ldvrrs(' effects on
slIrLlL'e \Vaters can occur rhrough
sL'ver,,1 mechanisms, The first is
through some type of direct contam­
inatioll. For l?xample, accidents <lIld
spills call release fracturing fluids or
wastes inro surface warer hodies that
serve as source warer. Most spills arc
small and arc likely to be c<lprurcd ill
onsite cOl1fainment, hur the porcnrial
for larger incidents ro have meaning­
ful impacts cannot he ignored.
Anorher avenue for surface water
degradation is through Stormwatcr.
Even if there is no contamination
from the oil and natural gas extrac­
tion itself, the construction activity
and the land usc changes associated
with energy development caTl cause
changes ill runoff and ultimarely in
surface warer quality. Even if rhe
effecr of these changes ar any given
sire was likely to he small, if there
were dozens or hundreds of sires
<1Cr05S a watershed) rhe composition)
riming, and effects of runoff could be
altered significantly.

Water quantity/use issues, Porenrial
contamination concerns focus on
water quality. However, given the
scarcity of water in some parts of the
United Srates, plus rhe addirional
stress 011 the water cycle during
times of drought, rhe amount of

watn ll:>cJ tor oJ! ,l1ld narur~d gil:>

dcvelopmenr can become an ongoing
concerl1. Evcll thollgh the roral usc is
.1 small pcrcenr'lge of <.\11 water
deJ1l:ll1d, much of the usc i!'> COI1­

SUJ1lptivc, mealling thl? W:1tL'!' i!oo !lot
rctlJl'IlL'd to rhL' w:1tcrshL'd frolll
which ir Clmc. In !'>OI1lL' C;l!'>L'''', ;1Il~.

iuidiriol1al lISC may he of cnncern,
such ,1S during unusually dry ~"l';1rS,

('ven in ill'C;lS rh~lr may have sL'l'l11cd
rel;1tively "';Her-rich. How well al1d
how stringently withdr:l\\':lls frol11 a
watershed arc J1l~1Il:1gL'li is a st,lfL' or
IOC;ll dccision, bur warer qU;llltity
COl1n'rllS 111.1Y becolllc an issul' in
~()nh: .lrea~ ;1S \\'at('1" dcmand ri~es

wirhout.1 corn.:~p{)nding ill('r(',1se in
supply. ThL' all!'>\\'L'I" ro this challenge
call he COJ1lpkx or .lS simple as
.1djustillg rhe riming o! \\',HL'r u!'>e {t)

11l~1xil1lize the n~ttllral hydrologic
c~'clc <11ld to minimize imp~Kr!'> (Ill

L'cosysteJ1ls and the availability of
sourcr warcrs,

Induced seismicity, IndlKed seis­
micity is the COlKCpt thar rhe injec­
tion of tluids underground can iniri-

ate earthquakes, These small
earthquakes, or seismic events, have
been linked Illuch more cJosely wirh
wasre disposal injection wells than
wirh fracturing itself. Nevertheless,
because the fluid wastes from oil and
gas production-including rhe frac­
turing phnse-are frequently dis­
posed of through such disposal
wells, this issue remains a concern
meriting further scientific inquiry
and policy development.

OIL AND NATURAL GAS
REGULATIONS

Occasionally, an assertion thar
hydnlUlic fracturing is nOt regulated

llIay be he,ad. :\lrhough thl' lr.llrur·
ing step itself is not regulated on tht'
federal levt'l (except when diesel
furls ,HC lIsl'd in the fracturing flu­
idsl, oil and 1l,1tur.ll ~a~ produL'tiol1
on'fall is reguhm:J through sc"cr<1\
... rare and fl'l1cr;.11 la\\·s ,1Ild rl'gllJ.1­
tory prOCL'SSl'.... The P~l pL~r pro\'ide"
,Ill o\'er\'iew of the cU1Tellt oil .1lld
n;Hllf;ll g;l!' l'l.'gubtnry sysrem. Given
the many steps ill the oil and llarur~ll

g;lS pruduL'tioll lift, c~'c1e, different
pans of it bll under different regula­
tory strucrurL'S. Tot every step in tilL'
process is rcglll.1red in the S<1mL'
1ll,1l1nl'r or <IS ~rril1gL'nrly, btu oil ,l1lJ
gas dL'\'t.:lnp1l1cnr 'Kri\'itiL'~ .1re I.xr­
r'linly fegubted. Argument... (;111 he
madc ,lhoUI wherher current n:gul.t­
riolls (SOllle P;lftS of \\"hich ,·ary (011­

,ider,lbly sute to St~ltL') ,Ire or ~1re

not ~ldl'qu~1tL' to protL'L't drinking
W;ltL'r resources. R'lther rh,1n
;Hfempting to prosLTihc specific rq~­

ulations, rhe white pilpC1' sers forth
;1 set of policy prindplcs to help
ensure rhe prorenion of drinking
W:lter supplies. These principles,

including chemical disclosure, finan­
cial accountability for risks) and
<ldequate monitoring) could he
accomplished through several ave­
nues, including bur not limited to
additional regulatory measures.

OTHER TOPICS ADDRESSED
After covering the process, risks,

and regulations pertaining to oil
and gas development) the remainder
of the paper describes whar water
utilities can do and what they can
tell thei r customers. With respect to

whar utilities can do) recommended
actions include collaborating with
developers and regulators to ensure
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The greatest benefit to society and the environment will

certainly come from professionals concerned with both

water and energy resources working together toward the

common goals of environmental and public health protection.

Ih.H ,111 ~lppropri,HL- :-OurCl' w<lrn
protection steps ,He b('ing t,lkell,

prep<1ring plans ill the eyent acci­
delHS or mher issues occur, and con­
dU\..-ling frcqu\..'IH l1lolli[Orill~_

\'\'ith rq~'lrd to what' lItilitie\ c<ln
tell their cu\(oll1er'., ,-\\\1\\1:\ h:1 ....

l11,llk ;waibhle to it~ urilit'y Illcmhl:r:-,

;111 ;tdditillJl;11 short pap\..'r dl;U (h\..'y
C;\11 customize and prm-ide to tlll'ir
IlWIl CU:-,t<Hllcrs ,,-ith impor[;1Jlt
infllrl1l:ltion 1)Il fracklng. Utilities ;lrL'

cIKour,lg('d tl) COllllllllllic;ltc (learly

,1I1d hOlll'stly with (ustomers,
describing their collaborativc efforts
;IS well iIS their own source WJter

pnltecrion initiativcs ,-ll1d reminding
customers that their water quality is
monitored and the d~Hil arc readily

<.wailable through consumer confi·
dcnee reports ~1tld by request. The
paper dire<:ts utilities to Supplclllen·
mry resollfces in addition to those
cited throughout the paper.

PAPER REVIEW PROCESS
The white paper hJ.s not gone

through a strict peer·review process
because it \Vas published as a whire
paper for A\Y./WA rather than in a
scholarly journal. \Vater and Hydrau­

lic Fracturing nevertheless has gone
through an extensive review process.
The acknowledgment section calls
out many of the individuals who were
instrumental in the developmenr of
the paper, prmriding review and feed­

back for accuracy and appropriate­
ness from several perspectives. Mem­
bers of the drinking water community,
thc oil and gas industry, an environ·
mental advocacy group, and several

others reviewed drafts of the paper
and provided valuable feedback on
content, wording, assertions, and

.b\1I1IlP[l\1ll~_Although Ultilll:ltdy IlIl[

evcry comment could he incorpo­

rated, every suggestion was given due
nlllsidl'ration. This revicw and rcvi­
"ion tOllk pial'\..' (weI' th(' L-{)lIr~e of

"cHTal rnonrh\ in a t.hhioll simibr
hut not i(kmic"l to the pr(}L·l' .... ~l'\ of
lllO"f pecr-rl'"ie\wJ publicatiolh.

BENEFITS OF ENERGY
DEVELOPMENT

.-\ kl1gth~' discussiun of the benefits
of domcstic oil and natural gas dcvcl­
opment arc outside thc scope of the

white paper. But in the national COI1­
\'ers:.ltion they 011'(' important ~lTld

should nor he ignored. Th\..' benefits
of energy development should be
weighed along with the risks. Abun­
daIH, domestic energy supplies arc
good for 11:.Hional security in rhilT they

help ensure availability in rimes of
crisis as well as provide an avenue for

st<1blc energy prict's that arc likely to

he lower than they would have been
otherwise. This is good for hoth
drinking water utilities and consum­
ers given the energy requirements of
treatment and distribution of drink­

ing water and the associated cnergy
COSts. Energy developmcnt also pro­

vides employment and economic
growth, both directly and indirectly,
Compared with other fossil fuels,
natural gas has a lower carbon foot·
print and can serve as one step

toward mitigating climatc change.

CONCLUSION
Everyone drinks water, and every­

one uses energy, Both water and

energy arc vital to our well-being
and to our economy. Tre:.lting and
distributing water requires energy,
and cnergy production requires

w,ltl.'r. Thl.' grl.'.ltl.'~t hl.'lldlt to :-'OrJL·ty
and the cll\'ironmellt will ccrtainly

comc from professionals concerned
with both water and ('ncrgy re·
....Ollrces working t()~l·thl'r row;uJ th\..'

comlllon goals of 1'!l\·irollll1l.'lltal .lIld

puhlic hl..'alth protectioll. The whirL'
p;lpn's conclusions ill'\..' nor .Ihso­
llltc-;Ilrhollgh the risks of hydr.w1Jc
fr;lCtllring .11lL! rcl,ltcd dl.'ycloplllcJl\

,1cti\-itie$ appc,tr to he I1UILlgcabk

through prlldl'l1r l1le~lsures. it is
;llwa~-s possihle th;lt ~ldditit)l1,-ll

r('!".earch may idelltify ;ldditiun ..11
(Ollcerns or requir(' the implcllleIHil­
tion of Il\..'\\' s;lfq~llards. \Vh,H i,
~Ihs()ltlre is th,\( \,Ifc ,11ld :-'CCllIT w:ltl'r
1ll11~t he ,1 p,lLl111llllllt cOllcern. \,\'ith
th()llghrftll I'rotectilHb, water alld
('nl'rgy dl'\-l'loplllcllt L;1n C()-l''\i~t

well inro thl' future.
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