NYRWA’s Position on Extraction of Natural
Gas from the Marcellus Shale

by Steven Winkley,
Source Water Protection Specialist

Introduction
Few issues have divided New Yorkers more
than horizontal drilling and hydraulic fracturing to
extract natural gas from the Marcellus Shale. As the
largest membership organization representing water
and wastewater systems in New York, various officials,
groups, and individuals have asked New York Rural
Water Association (NYRWA) to state our stance on the
development of natural gas from the Marcellus Shale
formation. I was asked to work with members of our staff
and board to review potential water/wastewater issues
and help formulate NYRWA’s position on this important
issue. The following article is based upon the resulting
position paper that we developed.
Background
Natural gas has been extracted from New York for
well over a century from vertical wells located in 21 different
counties. In general, these conventional methods of gas
development have not had significant impacts on water
resources and the environment. However, new drilling
and extraction processes have focused attention on natural
gas found in shale – tight rock formations formed from
compressed clay. Perhaps the most promising natural
gas field in America is found beneath parts of New York’s
Southern Tier and Catskills. This field is formed by the
Marcellus Shale, a geologic formation found some 5,000
to 8,000 feet below the ground. Counties included in the
Marcellus fairway – the most promising area for natural
gas exploration - include: Broome, Cayuga, Chemung,
Chenango, Cortland, Delaware, Greene, Madison,
Onondaga, Otsego, Schoharie, Steuben, Sullivan, Tioga,
Tompkins, and Ulster.
To access the Marcellus Shale (and other similar
shale formations), thousands of horizontal wells up to a
mile in length would likely be drilled. The wells would
be developed by a process known as hydraulic fracturing.
This involves the pumping of large volumes of water, sand,
and chemical additives under high pressure to fracture the
shale and release the natural gas. Estimates are that it
takes 2.4 million to 7.8 million gallons of water to drill
and hydraulically fracture each Marcellus gas well. This
water usage is in stark contrast to vertical wells, that only
use approximately 80,000 gallons per well.
Estimates are that about 30 to 35 percent of

the water used for horizontal well fracturing eventually
returns to the land surface. This water, termed flowback,
has elevated levels of dissolved solids, metals, suspended
solids, petroleum compounds, and naturally occurring
radioactive materials (NORM).
Our Concerns
New York Rural Water Association recognizes
the tremendous potential economic impact to local
landowners and local economies from development of
the Marcellus gas field. Some have pointed out that these
economic benefits would be enjoyed by water suppliers
through leasing agreements and bulk water purchases.
Historically, gas drilling and water supplies have coexisted
with few incidents. Why should NYRWA now be
concerned?
Quite simply, horizontal drilling and high volume
hydraulic fracturing is unlike any gas extraction activities
that have ever taken place before in New York. Widespread
use of these practices should only proceed if certain critical
drinking water issues are satisfactorily addressed. These
issues relate to the extraordinary volumes of water to be
utilized for the natural gas extraction process, the storage
and disposal of the high volumes of concentrated and
radioactive wastewater, sufficient setback distances from
drinking water supplies, and the need for adequate staff
to permit and oversee drilling and extraction operations.
Water Withdrawals
The volumes of water that would be withdrawn
from surface water and groundwater for natural gas
drilling and development would be unprecedented. It
is troubling that the total impact of all of these large
withdrawals on local surface water and groundwater
resources has not been studied. One reason is that the
actual amount of water to be withdrawn is not known.
NYSDEC states in its draft Supplemental Generic
Environmental Impact Statement (dSGEIS) on the Oil,
Gas and Solution Mining Regulatory Program that “the
total volume of water to be withdrawn for horizontal well
drilling and associated high volume hydraulic fracturing
will not be known until applications are received and
reviewed, and approved or rejected by the appropriate
regulatory agency or agencies.” In its fact sheet on the
Marcellus, the United States Geological Survey (USGS)
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writes; “under drought conditions, or in locations with
already stressed water supplies, obtaining the millions of
gallons needed for a shale gas well could be problematic”.
It is enlightening to do some calculations. Six
to sixteen horizontal wells can be drilled from a single
drilling pad. By law, each of these pads can be spaced
every square mile (640 acres). Towns across the Marcellus
fairway average 31,300 acres in area. If only 50 percent of
an average Town is developed for natural gas, 150 to 390
horizontal wells could conceivably be drilled in Town. At
3 million gallons per well, that is an astonishing 0.45 to
1.2 billion gallons of water for initial well drilling and
development! To put this amount of water in perspective,
that is enough water to supply every resident of that
average Town with drinking water for up to 10 years!
None of that water will return as runoff to local streams
or as recharge to groundwater. Water use continues
after initial drilling and hydraulic fracturing. Typically,
horizontal shale gas wells are periodically hydraulically
fractured to maintain production.
The permanent withdrawal of such large amounts
of surface water and groundwater from the water cycle
raises many questions. What are the safe water withdrawals
rates during periods of low aquifer recharge and low
stream flow? How can potential withdrawal impacts be
evaluated and monitored if there is insufficient historic
stream flow and groundwater level data? What single
government agency will monitor all of these withdrawals
along with other users in order to minimize impacts to
the environment and water supplies?
Currently, New York State only regulates
withdrawals of water associated with community water
systems. Water withdrawals are regulated by the Delaware
River Basin Commission and the Susquehanna River
Basin Commission. The jurisdiction of these multi-state
commissions does not cover the entire Marcellus Shale
fairway. Over 2,300 square miles of the Marcellus fairway
is located outside of the jurisdiction of these two basin
commissions, including significant portions of Cayuga,
Greene, Madison, Onondaga, Schoharie, Tompkins, and
Ulster Counties. If areas just a few miles from the fairway
are accessed by natural gas firms for water, many other
counties outside of the Delaware or Susquehanna River
Basins could also be impacted by unregulated withdrawals
(counties such as: Albany, Allegany, Herkimer, Oneida,
Orange, Schuyler, Seneca, etc.).

various (sometimes proprietary) chemicals and sand.
Since it is in close contact with the rock formation, the
water picks up naturally-occurring compounds found in
the Marcellus. These include brines, metals, organics,
and radionuclides. According to the NYSDEC, up to 35
percent of the water pumped into the formation returns
to the surface as flowback water. NYSDEC has indicated
that flowback at the well site is to be stored in tanks. Once
generated, flowback will likely be reused at the same well
pad or at other locations in the area. Natural gas firms
may store flowback in centralized surface impoundments
prior to transport to the well site by truck or pipeline.
These impoundments could be up to five acres in size and
hold up to 16 millions gallons of flowback.
NYSDEC has indicated that it will not approve
the use of centralized flowback surface impoundments
within the boundaries of primary and principal aquifers
or within the watersheds of unfiltered water supplies.
The latter includes the New York City Watershed and
the Skaneateles Lake Watershed for the City of Syracuse.
Primary aquifers are defined by New York State as “highly
productive aquifers presently utilized as sources of water
supply by major municipal water supply systems.” There
are currently 21 primary aquifers in New York State. A
principal aquifer is “known to be highly productive or
whose geology suggests abundant potential water supply,
but which are not intensively used as sources of water
supply by major municipal systems at the present time.”
Due to the surface water treatment rule, most
surface water supplies are now filtered. These systems
primarily provide treatment to remove pathogenic
organisms. Water treatment plants are not designed to
treat brines, petroleum compounds, or radionuclides.
Thus, the threats of flowback spills to filtered supplies are
nearly as great as to unfiltered supplies. The prohibition of
centralized flowback impoundments should be extended
to the watersheds of any public water supply system
utilizing surface water.
Primary aquifers have been mapped in detail
by the USGS at a 1:24,000 scale. However, most
principal aquifers have not been mapped in detail (only
at a regional 1:250,000 scale). In fact, NYRWA’s Source
Water Protection Specialist assists many communities
with the detailed mapping of their principal aquifers.
Our experience is that many unconsolidated deposits
supplying municipal wells do not even fall within the
areas identified as principal aquifers on the 1:250,000
Flowback Storage
scale mapping. NYSDEC admits that most of the
In order to keep fractures open in the shale to mapping that exists for principal aquifers is “general” and
release the natural gas, fracturing water is treated with “not intended for detailed site evaluations”. In light of
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these facts, it is reasonable to extend the prohibition of
centralized flowback impoundments to all sand and gravel
aquifers utilized for municipal and other large community
water supply wells. Furthermore, USGS studies in New
York have demonstrated that upland non-aquifer areas
supply a considerable amount of recharge to sand and
gravel aquifers found in the valleys. Consideration should
therefore also be given to extending the prohibition
on flowback impoundments to watersheds supplying
municipal and other large community wells.
Flowback Disposal
Once flowback is no longer to be reused, it must
be properly disposed of. NYSDEC has presented three
possible disposal options: injection wells, municipal
wastewater treatment facilities, or industrial treatment
plants (including out-of-state plants). Injection wells,
regulated by both NYSDEC and USEPA are rare in New
York State. There are only six permitted injection wells,
and according to ProPublica (an independent, non-profit
news organization), only one is licensed to accept oil and
gas wastewater. Deep injection wells are more common
in other regions of the United States. Concerns over
impacts to drinking water supplies have limited their use
here in the East.
New York’s municipal wastewater treatment plants
are simply not permitted to accept the types and levels of
contaminants found in flowback. An NYSDEC official
indicated to ProPublica that no facilities currently exist
in the state to treat the naturally occurring radioactive
materials (NORM) found in flowback. What about the
radioactive sludge that is left after treatment? It would
likely have to be shipped out-of-state to special landfills.
Of the 109 municipal treatment plants in New York that
ProPublica contacted that were listed in the dSGEIS, only
three expressed any interest in accepting the flowback.
Those few plants were only interested in handling smaller
amounts of this water.
Eleven out-of-state plants located in Pennsylvania
and West Virginia have been listed by NYSDEC for
possible disposal of flowback generated in New York.
ProPublica contacted these plants. Nine cannot accept any
more wastewater and the other two declined comment.
Currently, the state of Pennsylvania is reviewing permit
applications for at least 12 new treatment plants to handle
wastewater from natural gas drilling. Most of these are
located in northern Pennsylvania.
Setbacks to Public Drinking Water Supplies
In order protect water resources from contamination,

regulatory agencies such as NYSDEC commonly
use setback distances. With respect to Marcellus gas
extraction, NYSDEC has defined a number of setbacks
to indicate when site-specific environmental review and
evaluation is to be conducted. It is important to emphasize
that these setbacks do not actually prohibit drilling or
other gas extraction activities; they simply trigger study
of the impacts from the drilling of a specific well or the
construction and use of a specific impoundment.
NYSDEC indicates that any proposal to drill
less than 1,000 feet from a municipal water supply well
will require a site-specific Supplemental Environmental
Impact Statement (SEIS) dealing with potential impacts.
Any proposed well located between 1,000 to 2,000 feet of
a municipal water supply well may require a similar sitespecific SEIS. The applicability of these setback distances
to other public water supplies such as mobile home parks,
investor-owned water works corporations, schools, etc. is
at the discretion of NYSDEC. In addition, specific review
would be required for any flowback impoundment within
300 feet of a public water supply well. It is not clear if the
intention here is to include all public supply wells or just
municipal wells as indicated above.
In New York, private community water systems
such as mobile home parks, apartment complexes, and
residential institutions (nursing homes, etc.) outnumber
municipal water systems. These systems are particularly
common in rural areas. Similarly, many schools and large
commercial/industrial facilities in rural areas have their
own wells and are regulated as public water systems. The
applicability of setback distances from these important
non-municipal water systems should not be at the
discretion of NYSDEC.
For surface waters, site-specific environmental
review is to be required for any well pad within 150 feet
of a watercourse, stream, lake, or pond; or within 300 feet
of a reservoir, reservoir stem, or controlled lake. Similar
review would be required for any flowback impoundment
within 500 feet of a stream, wetland, storm drain, lake or
pond or 1,000 feet of a reservoir.
The setback distances indicated by NYSDEC
were largely based upon a review of New York regulatory
programs such as watershed rules and regulations and
the State’s water well regulations. The problem with this
approach is that these existing regulations do not deal with
natural gas development activities or the amounts or types
of wastes generated with horizontal drilling and highvolume hydraulic fracturing. The setback distances to
trigger site-specific review are also not scientifically-based.
The vulnerability of drinking water sources to potential
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contamination is best assessed by taking into account the
time it takes for contaminant(s) in the environment to
reach the drinking water well or intake. Sufficient time
of travel allows time to remediate spills before they reach
the well or intake. If setback distances are to be used,
they should be based upon time of travel research for
groundwater and surface water in various settings. If
local water suppliers have conducted local source water
protection planning, the zones identified as part of these
site-specific efforts should be followed.
Proper Staffing
New York can look south to Pennsylvania as
an example of how development of the Marcellus gas
field may proceed. Natural gas industry officials in
Pennsylvania have estimated that a total of 5,200 new
Marcellus gas well permit applications will be filed in
the state in 2010. This is a tripling of applications that
were filed in 2009. The looming arrival of a wave of
Marcellus drilling applications in New York comes at a
time when the state is facing a historical budget crisis,
with circulating rumors of employee layoffs. The present
economic recession follows years of staffing reductions at
the state. ProPublica reports that NYSDEC has reduced
field inspector staffing in its oil and gas division by 20
percent since 2003.
New York State must have an adequate number of
trained staff in place before development of the Marcellus
gas field is initiated. This must include sufficient staff
at NYSDEC to handle the influx of drilling permits and
to perform inspections to ensure compliance. Additional
staff is also necessary at county health departments and
at district offices of the New York State Department of
Health to monitor the impacts on private and public
water supplies.
Conclusions
We have reached the conclusion that the dSGEIS
issued by the NYSDEC related to horizontal drilling
and high-volume hydraulic fracturing in the Marcellus
Shale provides inadequate protection for New York’s
vital drinking water resources. We urge the NYSDEC to
work with public water suppliers, both small and large,
to develop an improved gas well permitting process that
protects our drinking water for today and for future
generations. We also support continuing legislative efforts
to enact a water permitting process to allow NYSDEC to
better regulate the use of the State’s water resources.
The New York City Department of Environmental
Protection (NYCDEP) called for a ban on natural gas
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drilling in the New York City watershed, calling such
activity “an unacceptable risk” to “a unique resource that
deserves special attention and consideration”. We ask:
what about the many water suppliers across the Marcellus
fairway? They serve hundreds of thousands of people.
Unlike the NYCDEP, we are not proposing a ban
on horizontal drilling and high volume hydraulic fracturing
for natural gas. However, we believe that scientificallybased safeguards for drinking water protection must be
in place before development of the Marcellus Shale and
other similar shale formations proceeds.
Recommendations
NYRWA believes that the following steps must
be taken by New York State to protect drinking water
resources before widespread horizontal drilling and highvolume hydraulic fracturing takes place:
• Implement a comprehensive water permitting
process that covers all of New York State and
regulates all large volume water withdrawals. In
the absence of such a program, water sources for
horizontal drilling and high volume hydraulic
fracturing should be limited to New York water
supply systems with approved water supply
permits. Withdrawal impacts from such systems
should have been studied at the time of approval
of such permits. Total withdrawals should not
exceed the permitted taking of water for that
particular system. Withdrawals for natural gas
development should be very closely monitored or
even prohibited during dry seasons and drought
periods.
• Extend the prohibition of centralized flowback
impoundments to watersheds of any public water
supply systems relying upon surface water and to
any sand and gravel aquifer utilized for municipal
or other large community water supply wells.
• Reduce the amount of flowback that is to be
generated by requiring new approaches that
maximize recycling of the wastewater and reduce
the overall level of treatment.
• Ensure that adequate disposal options exist in New
York. Private treatment plants will likely have
to constructed, despite the possible objections of
some locals. If properly sited, constructed, and
operated, these plants are a much better option
than storing large volumes of flowback onsite or in
impoundments.
• Change water supply setbacks to reflect times
of travel for potential contaminants in various

representative settings. This is much more
scientifically valid than using arbitrary distances.
Setbacks defined by source water protection
planning should be followed as well.
• Apply setbacks defined for municipal supply wells
to other community public water supplies such as
mobile home parks, apartment complexes, water
works corporations, nursing homes, etc. Nontransient, non-community public water systems
such as schools, large commercial/industrial
facilities, etc. should also be protected by such
setbacks.
• Hire and train adequate numbers of staff at
NYSDEC, NYSDOH, and county health
departments prior to acceptance of Marcellus gas
drilling and extraction permits.
If you have any questions regarding this article,
please contact me at winkley@nyruralwater.org or
1-888-NYRURAL ext. 17. Note that I hope to hold a
series of informational sessions on this topic during the
spring and summer of 2010.

1-800-724-1070
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