
The Marcellus Shale gas play spans seven states
in the northeastern US, including primarily the

states of New York, Pennsylvania, West Virginia, and
Ohio and, to a much lesser extent, Maryland, Vir-
ginia, and Kentucky. This formation contains abun-
dant volumes of natural gas trapped in the pore
spaces of tightly packed, low permeable shale. Pro-

duction of gas from the Marcellus requires the hy-
draulic fracturing of the shale formation, a process
that involves the use of vast quantities of water or-
ders of magnitude greater than might be used in the
development of conventional natural gas wells.

Any consideration of natural gas development in
the Marcellus Shale requires evaluation of the envi-
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ronmental regulatory and permitting schemes gov-
erning these development activities. Governmental
authorities administer a variety of regulatory pro-
grams applicable to drilling and production activi-
ties in the Marcellus Shale, and operators must
comply with these program requirements, including
obtaining environmental permits or other author-
izations and complying with their terms.  

In evaluating environmental regulatory and per-
mitting programs, a natural gas operator should
understand that governmental authorities with
jurisdiction over environmental protection may
exist at the federal, state, or local levels. Sometimes
federal and state governmental authorities may have
oversight of a regulated component of environ-
mental protection – such as the emission of air pol-
lutants or discharge of water pollutants – yet the
federal authority may delegate responsibility for
implementing the program to the state authority.  

As a practical matter, however, the drilling and
production of oil and natural gas is predominantly
a state-regulated activity. This holds true in the
Marcellus Shale, where state governments are the
primary governmental authority with oversight of
natural gas drilling and production activities.

Protecting potable groundwater
There are several critical issues that, in large meas-
ure, provide impetus for these regulatory and per-
mitting programs. The first issue is the concern
that the drilling or completion process, including
hydraulic fracturing, could result in the seepage of
downhole chemicals into potable groundwater
aquifers, thereby affecting groundwater wells and
drinking water supplies.

States have implemented casing and cementing
standards for natural gas wells that are designed to
protect potable groundwater sources. Compliance
with these regulatory standards will typically be an
enforceable condition of an operator’s drilling permit.

At the federal level, House Democrats have rein-
troduced a bill (H.R. 1084) that would make
hydraulic fracturing subject to regulation under
the federal Safe Drinking Water Act (SDWA).
Although unlikely to pass the House of Represen-
tatives this term, the bill could subject hydraulic
fracturing operations to new permitting and 

financial assurance requirements; construction
specifications; and monitoring, reporting, and
recordkeeping obligations imposed under the
SDWA. Such legislation also could require the
reporting and public disclosure of chemicals used in
the fracturing process, which could make it easier
for third-party groups opposing the hydraulic frac-
turing process to initiate legal proceedings based on
allegations that specific chemicals used in the frac-
turing process could adversely affect groundwater.

Acquiring drilling/well work permit
Pennsylvania, West Virginia, and Ohio require the
operator of an oil or gas well to obtain a drilling per-
mit before commencing drilling operations. The
requirements for each state are similar but not iden-
tical. Under the currently applicable regulatory
regime, permits generally can be obtained more
quickly and easily in West Virginia and Ohio than in
Pennsylvania. In all three states, a natural gas well
operator must obtain a drilling or well permit from
the state and post a bond before commencing a new
well. In the permit application, the operator must
specify, among other things, the location of the well,
the depth of the well, and how the operator will
manage waste from the operation.

Securing sources of water 
The massive amount of water that must be with-
drawn and stored for use in hydraulic fracturing
operations is another issue. Various state environ-
mental agencies and regional river authorities reg-
ulate the rate and volume of water withdrawals
within their respective jurisdictions. These regional
water authorities, including the Susquehanna River
Basin Commission (SRBC) and the Delaware River
Basin Commission (DRBC), must review and
approve applications for withdrawal and use of
water for hydraulic fracturing projects from water
sources subject to their jurisdiction. State agencies
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may also regulate the construction of pits or
impoundments within which the withdrawn water
is stored. These approvals can take time to obtain,
and failure to adequately plan for securing such
approvals may result in operational delays or down-
sizing of projects.

Because hydraulic fracturing of gas wells in the
Marcellus Shale requires a substantial amount of
water, operators must ensure that they arrange for
adequate supplies of water and means to transport
water to the well site. Potential sources of water
include surface water bodies – such as rivers, streams,
and lakes – groundwater, and public or private water
providers such as municipal water systems or author-
ized private users with excess capacity.

In states where the Marcellus Shale is located,
authorization to withdraw groundwater from land
overlying the mineral lease typically must be
obtained from the surface owner. Similarly, the
right to use water from surface water bodies within
or bordering the land overlying an oil and gas estate
usually belongs to the surface owner and must be
authorized in writing. Accordingly, the governing oil
and gas lease likely addresses the operator’s right to
use surface and groundwater on the leased premises.
An operator also may be able to contract for the
right to take ground or surface water from another
nearby property owner.

An operator who withdraws water from a surface
or groundwater source may face liability to other
surface or groundwater users if the operator’s with-
drawal of water reduces or affects other users’ access
to the water resource. Liability for reducing or affect-
ing other water users’ ability to access water supplies
varies from state to state. In Ohio and West Virginia,
such liability is largely governed by common law. In
Pennsylvania and New York, such liability is gov-
erned by a combination of common law and statute
and may depend on whether the water source falls
under the jurisdiction of the SRBC or the DRBC.

Operators are more likely to avoid liability to other
water users by purchasing water from a public or
private water provider rather than withdrawing sur-
face or groundwater from the leased premises. Costs
for transporting water from such sources to the well
site, however, may make this option less attractive.

Obtaining the contractual right to withdraw water

and arranging for a means to transport the water to
the well site are not the only prerequisites the opera-
tor faces. In order to legally withdraw water from any
source for hydraulic fracturing purposes, the operator
likely will need to obtain the approval of governmen-
tal agencies with jurisdiction over the water source.

Acquiring approval to withdraw water
Operators of Marcellus natural gas wells in Penn-
sylvania and West Virginia must, in most cases,
obtain the approval of one or more government
agencies before withdrawing water from any source
for use in hydraulic fracturing operations. The trig-
ger points and specific requirements for authoriza-
tion vary from state to state. In Ohio, either prior
approval or simple registration may be required,
depending on the quantity of water to be withdrawn
and the area of the state where the withdrawal will
occur. As with obtaining a drilling permit, because of
the current respective permitting schemes the pro-
cedure generally is faster and simpler in West Vir-
ginia and Ohio than in Pennsylvania.

The SRBC has jurisdiction over the area drained
by the Susquehanna River and its tributaries, which
includes parts of Pennsylvania, New York, and
Maryland. The SRBC has the responsibility, among
many others, to allocate, manage, and protect water
resources in the Susquehanna River Basin.

The SRBC requires operators to obtain approval
before withdrawing or using any amount of water to
develop Marcellus wells in the Susquehanna River
Basin. The SRBC has two mechanisms for approv-
ing water withdrawals and uses. It offers an expe-
dited “approval by rule” process for water purchased
from a source that has already received withdrawal
authorization from the SRBC. Examples include
public water systems and other private users who
already have SRBC approval but are not utilizing
their maximum authorized withdrawal amounts.
SRBC personnel have reported that requests for
approval by rule usually are processed and author-
ized by the SRBC within 30 to 40 days.

The DRBC – created in 1961 when the legislatures
of Pennsylvania, New York, New Jersey, and Delaware
and the US Congress passed concurrent compact
legislation – has jurisdiction over the area drained by
the Delaware River and its tributaries, which includes
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parts of Pennsylvania, New York, New Jersey, and
Delaware. Like the SRBC, the DRBC has the respon-
sibility to allocate water among various users.  

The DRBC requires anyone to obtain prior
approval before withdrawing groundwater or surface
water in amounts equal to or exceeding 100,000 gal-
lons per day, averaged over a 30-day period, from any
location in the Delaware River Basin; or groundwater
in amounts exceeding 10,000 gallons per day, averaged
over a 30-day period, from wells within the South-
eastern Pennsylvania Ground Water Protected Area.

Since May 2009, the DRBC has maintained a de
facto moratorium on drilling for natural gas in the
Delaware River Basin. Although the moratorium is
still in place, the DRBC released proposed regula-
tions in December 2010 that would allow for
drilling in the basin. The proposed regulations
require, among other things, commission approval
for withdrawing water from the watershed. A
streamlined approval process is available for cer-
tain projects, however. In reaction to these proposed
regulations, in April 2011 New York Attorney Gen-
eral Eric Schneiderman threatened to sue the DRBC
under the National Environmental Policy Act
(NEPA), which requires federal agencies to exten-
sively review any action that may result in a signifi-
cant impact on the environment.

If successful, the suit would force the DRBC to
undertake a review of the safety and public health
risks of natural gas development in the Delaware
River Basin. Such a review could potentially delay
drilling in the basin for years.

Identifying and obtaining approval/
methods for flow-back water disposal
Another issue of critical importance concerns the
disposal of hydraulic fracturing water returned to
the surface after drilling (flow-back water). Such
flow-back water could potentially contain metals
and other contaminants picked up during the
hydraulic fracturing process. Operators must con-
struct or obtain adequate facilities to store flow-
back water. States may require permits and likely
will have construction standards for impoundments
and pits designed to store flow-back water.

Furthermore, care must be taken in securing appro-
priate discharge outlets, which typically require state

permits and adequate disposal facil-
ities that can accept and dispose of
the flow-back water generated by
fracturing activities. Municipal waste-
water treatment facilities may not be
able to properly treat the flow-back
water due to concentrations of inor-
ganic pollutants contained in the
water, and the regional geology of the
area where drilling is planned may
preclude operators from injecting the
flow-back water into deep disposal
wells. There are various water purifi-
cation companies that can treat flow-
back water so that it can be reused
instead of being discharged, but these
treatment services can increase the
cost of fracturing.

Operators planning to engage in
hydraulic fracturing must develop a
plan for handling flow-back water
and obtain the requisite approvals or
permits from applicable government
agencies. Available options for dis-
posing of flow-back water may
include land application, injection
into an authorized deep-injection
well, treatment and disposal at an
authorized publicly owned treat-
ment works (POTW), treatment and
disposal at a facility with a valid
nation pollution discharge elimina-
tion point source permit (NPDES)
or equivalent state permit, or reuse.
Disposal of flow-back water into
municipal wastewater treatment
plants may result in those plants dis-
charging effluent with elevated lev-
els of metals, chlorides, or dissolved
solids. Therefore, any flow-back
water offered by operators to treat-
ment plant operators for discharge
will be subject to strict scrutiny to
assure compliance with the treat-
ment plant effluent limitations.

Flow-back water also may require
on-site treatment before it can be
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reused to prevent well corrosion. Several companies
have developed technology for treating flow-back
water at the well site to make it suitable for reuse.

In Pennsylvania, however, Governor Tom Corbett
called on all Marcellus Shale natural gas drilling
operators to cease delivering wastewater from shale
gas extraction to POTWs by May 19, 2011.

Most natural gas operators do not attempt to
construct and permit their own deep-injection well
or treatment facility at the well site, although these
options are theoretically possible. Instead, most
operators arrange for their flow-back water to be
transported to an existing permitted treatment or
injection well facility and pay the operator of the
facility to lawfully dispose of the flow-back water.
Regardless of which option for disposal an operator
chooses, approval from a regulatory agency will
likely be required.

Delivering produced gas to market
Before an operator can begin producing gas from a
natural gas well, the operator must arrange for a
means to transport the gas from the wellhead to
market. Accordingly, the operator must ensure that
a gathering pipeline system is or will be in place in
the vicinity of its well site, arrange to connect the
well to the pipeline system, and enter a transporta-
tion agreement with the pipeline operator.

Clearly, new natural gas pipelines must be con-
structed to connect new wells in the Marcellus Shale
to existing natural gas infrastructure. In order to

construct a new pipeline, the pipeline operator must
first obtain an easement or right-of-way from every
landowner whose land the new pipeline will cross. In
most oil and gas leases, the lessor consents to the
construction of necessary gathering systems
through his property.  Obtaining the consent of
land owners who are not party to the pertinent oil
and gas lease is more challenging. Contracting for
the necessary easements from such non-party
landowners may be slow and expensive. Eminent
domain – the authority of the government to take
private property at a fair price for public use – will
most likely not be available to aid in acquiring ease-
ments for construction of a private gathering sys-
tem. Eminent domain condemnation authority is
typically limited to open access “common carrier”
pipelines that agree to provide general gas trans-
portation services to multiple customers.

In addition to contracting for necessary ease-
ments from landowners, other environmental and
land use restrictions may slow or preclude pipeline
construction along certain routes.

For example, constructing a pipeline through a
protected wilderness area may not be allowed. Addi-
tionally, if the proposed pipeline crosses a wetland
or can potentially impact the habitat of any desig-
nated endangered species, additional state or federal
government approvals or permits may be required.
Furthermore, the government agency granting such
authorizations or approvals may be required to pre-
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so permits for injection wells in Pennsylvania and New York must be obtained from the US Environmental Protection
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pare an environmental impact statement before
granting the necessary authorization. The need for
such authorizations could delay construction for
several months.

Potential liability 
Failure to comply with the applicable regulatory and
permitting programs may result in the assessment of
administrative, civil, and criminal penalties, as well
as the imposition of remedial obligations or com-
pensatory damages for adverse impacts to property
and natural resources. Any failure to comply with
applicable laws or regulations, or a failure to obtain
a permit in a timely manner (or even failure to pro-
vide required notices to property owners or other
interested parties), could result in the issuance of
orders enjoining operators from performing some or
all of their operations until such time as compli-
ance with applicable legal requirements is achieved.

Operators also must be cognizant of the poten-
tial for litigation resulting from operating natural

gas wells in the Marcellus Shale. Recently, several
toxic tort suits have been filed in Pennsylvania as a
result of hydraulic fracturing practices. An operator
may be exposed to liability under the Comprehen-
sive Environmental Response, Compensation, and
Liability Act (CERCLA) in the event that soil is con-
taminated by hazardous substances that may be
used in hydraulic fracturing. 

Larry Nettles is a partner in the environmental prac-
tice group in the Houston office of Vinson & Elkins.
Sean Lonnquist is an associate attorney in the envi-
ronmental practice group in the firm’s Washington,
D.C. office.

This article is intended for educational and informa-
tional purposes only and does not constitute legal advice
or services. These materials represent the views of and
summaries by the author and do not necessarily reflect
the opinions or views of Vinson & Elkins LLP or of
any of its other attorneys or clients. 
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