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Chapter 1 INTRODUCTION
1.1 Description of the Proposed Action

The Department of Environmental Conservation ("DEC" or "Department") has received
applications for permits to drill horizontal wells to evaluate and develop the Marcellus Shale for
natural gas production. Wells will undergo a stimulation process known as hydraulic fracturing,
which functions to release gas embedded in shale deep below the surface. While the horizontal
well applications received to date are for proposed locations in Chemung, Chenango, Delaware
and Tioga Counties, the Department expects to receive applications to drill in other areas,
including counties where natural gas production has not previously occurred. There is also
potential for development of the Utica Shale using horizontal drilling and high-volume hydraulic
fracturing, and the Department is aware that this could bring use of those techniques to areas
such as Otsego and Schoharie Counties, which would also be new to natural gas development.
Other shale and low-permeability formations in New York may be targeted for future application
of horizontal drilling and hydraulic fracturing if Marcellus and Utica development using this
method is successful and the requisite infrastructure is in place. The Department has prepared
this draft Supplemental Generic Environmental Impact Statement ("dSGEIS") to satisfy the
requirements of the State Environmental Quality Review Act ("SEQRA") for most of these
anticipated operations. In reviewing and processing permit applications for horizontal drilling
and hydraulic fracturing in these deep, low-permeability formations, DEC will apply the findings
and requirements of the SGEIS, including criteria and conditions for future approvals, in
conjunction with the existing Generic Environmental Impact Statement (GEIS) on the Oil, Gas
and Solution Mining Regulatory Program.’

" The GEIS is posted on the Department’s website at http://www.dec.ny.gov/energy/45912.html .
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1.2 Regulatory Jurisdiction

The State of New York’s official policy, enacted into law, is "to conserve, improve and protect
its natural resources and environment . . ,"* and it is the Department’s responsibility to carry out
this policy. As set forth in Environmental Conservation Law ("ECL") §3-0301(1), the
Department’s broad authority includes, among many other things, the power to:

*manage natural resources to assure their protection and balanced utilization,
sprevent and abate water, land and air pollution, and
sregulate storage, handling and transport of solids, liquids and gases to prevent pollution.

The Department regulates the drilling, operation and plugging of oil and natural gas wells to
ensure that activities related to these wells are conducted in accordance with statutory mandates
found in the ECL. In addition to protecting the environment and public health and safety, the
Department is also required by Article 23 of the ECL to prevent waste of the State’s oil and gas
resources, to provide for greater ultimate recovery of the resources, and to protect correlative
rights.” ECL §23-0303(2) provides that DEC’s Oil, Gas and Solution Mining Law supersedes all
local laws relating to the regulation of oil and gas development except for local government
jurisdiction over local roads and the right to collect real property taxes. Likewise, ECL §23-
1901(2) provides for supercedure of all other laws enacted by local governments or agencies
concerning the imposition of a fee on activities regulated by Article 23.

As reflected by ECL §23-2101, New York is a member of the Interstate Compact to Conserve
Oil and Gas, and is bound with other states by statutory adoption of the compact to participate in
the mission of the Interstate Oil and Gas Compact Commission ("[OGCC") of promoting
conservation and efficient recovery of domestic oil and natural gas resources, while protecting
health, safety and the environment. The IOGCC advocates state-level regulation of oil and gas
resources and promotes regulatory coordination and government efficiency. New York actively
participates in meetings in which states, industry, environmentalists and federal officials share
information and perspectives on emerging technologies and environmental issues. The IOGCC’s
work focuses on developing and implementing sound regulatory practices that maximize oil and
natural gas production, minimize the waste of irreplaceable resources, and protect human and
environmental health.

1.3 Project Location

The SGEIS and its Findings will be applicable to onshore oil and gas well drilling statewide, as
are the existing GEIS and Findings. The prospective region for the extraction of natural gas
from Marcellus and Utica Shales has been roughly described as an area extending from

2 Environmental Conservation Law (ECL) §1-0101(1)

3Correlative rights are the rights of mineral owners to receive or recover oil and gas, or the equivalent thereof, from their owned
tracts without drilling unnecessary wells or incurring unnecessary expense.
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Chautauqua County eastward to Greene, Ulster and Sullivan Counties, and from the
Pennsylvania border north to the approximate location of the east-west portion of the New York
State Thruway between Schenectady and Auburn. However, sedimentary rock formations which
may someday be developed by horizontal drilling and hydraulic fracturing exist from the
Vermont/Massachusetts border up to the St. Lawrence/Lake Champlain region and west along
Lake Ontario to Lake Erie. Drilling will not occur on State-owned lands which constitute the
Adirondack and Catskill Forest Preserves because of the State Constitution’s requirement that
Forest Preserve lands be kept forever wild and not be leased or sold. In addition, the subsurface
geology of the Adirondacks, New York City and Long Island renders drilling for hydrocarbons
in those areas unlikely.

1.4 State Environmental Quality Review Act

1.4.1 Generic Environmental Impact Statement (GEIS)

The Department’s SEQRA regulations, available at http://www.dec.ny.gov/regs/4490.html,
authorize the use of generic environmental impact statements to assess the environmental
impacts of separate actions having generic or common impacts. A generic environmental impact
statement and its findings “set forth specific conditions or criteria under which future actions will
be undertaken or approved, including requirements for any subsequent SEQR compliance.”
When a final generic environmental impact statement has been filed, “no further SEQR
compliance is required if a subsequent proposed action will be carried out in conformance with
the conditi;)ns and thresholds established for such actions” in the generic environmental impact
statement.

Drilling and production of separate oil and gas wells, and other wells regulated under the Oil,
Gas and Solution Mining Law (Article 23 of the Environmental Conservation Law) have
common impacts. After a comprehensive review of all the potential environmental impacts of
oil and gas drilling and production in New York, the Department found in the 1992 GEIS that
issuance of a standard, individual oil or gas well drilling permit anywhere in the state, when no
other permits are involved, does not have a significant environmental impact.® A separate finding
was made that issuance of an oil and gas drilling permit for a surface location above an aquifer is
also a non-significant action, based on special freshwater aquifer drilling conditions implemented
by the Department.

However, the Department also found in 1992 that issuance of a drilling permit for a location in a
State Parkland, in an Agricultural District, or within 2,000 feet of a municipal water supply well,
or for a location which requires other DEC permits, may be significant and requires a site-
specific SEQRA determination. The only instance where issuance of an individual permit to
drill an oil or gas well is always significant and always requires a Supplemental Environmental

*6 NYCRR 617.10(c)
56 NYCRR 617.10(d)(1)

® hitp://www.dec.ny.gov/energy/45912.html
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Impact Statement ("SEIS") is when the proposed location is within 1,000 feet of a municipal
water supply well. Well stimulation, including hydraulic fracturing, was expressly identified and
discussed in the GEIS as part of the action of drilling a well, and the GEIS does not recommend
any additional regulatory controls or find a significant environmental impact associated with this
technology, which has been in use in New York State for at least 50 years.

The 1992 findings were the culmination of a 12-year effort which included extensive public
scoping and research by Department staff, followed by public comment and hearings on the
Draft GEIS. Major issues identified through the previous scoping process and addressed in the
GEIS, as listed on page 3 of the Draft GEIS, were: impacts on water quality; impacts of drilling
in sensitive areas, such as Agricultural Districts, areas of rugged topography, wetlands, drinking
water watersheds, freshwater aquifers and other sensitive habitats; impacts caused by drilling and
production wastes; impacts on land use; socioeconomic impacts; impacts on cultural resources
and impacts on endangered species and species of concern.

1.4.2 Supplemental Generic Environmental Impact Statement (SGEIS)

The SEQRA regulations require preparation of a supplement to a final GEIS if a subsequent
proposed action may have one or more significant adverse environmental impacts which were
not addressed.” In 2008, the Department determined that some aspects of the current and
anticipated application of horizontal drilling and high-volume hydraulic fracturing warrant
further review in the context of a Supplemental Generic Environmental Impact Statement.
This determination was based primarily upon three key factors: (1) required water volumes in
excess of GEIS descriptions, (2) possible drilling in the New York City Watershed, in or near the
Catskill Park, and near the federally designated Upper Delaware Scenic and Recreational River,
and (3) longer duration of disturbance at multi-well drilling sites. These factors and other
potential impacts were listed in a publicly vetted Scope for the SGEIS. Public scoping sessions
were held in November and December, 2008, at six venues in the Southern Tier and Catskills. A
total of 188 verbal comments were received at these sessions. In addition, over 3,770 written
comments were received (via e-mail, mail, or written comment card). All of these comments
were read and reviewed by Department staff and the Final Scope was completed in February of
2009, outlining the detailed analysis required for a thorough understanding of the potentially
significant environmental impacts of horizontal drilling and high-volume hydraulic fracturing in
low-permeability shale.

76 NYCRR 617.10(d)(4)
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1.4.3 Well Permit Applications and the Environmental Review Process

The Department’s 1992 Findings Statement® describes the well permit and attendant
environmental review processes. Each application to drill a well is an individual project, and the
size of the project is defined as the surface area affected by development. The Department,
which has had exclusive statutory authority since 1981 to regulate oil and gas development
activities, is lead agency for purposes of SEQRA compliance.

The 1992 Findings authorized use of a shortened, program-specific environmental assessment
form ("EAF"), which is required with every well drilling permit application.” The EAF and well
drilling application form'® do not stand alone, but are supported by the four-volume GEIS, the
applicant’s well location plat, proposed site-specific drilling and well construction plans,
Department staff's site visit, and GIS-based location screening, using the most current data
available. DEC’s Oil and Gas staff consults and coordinates with staff in other Department
programs when site review and the application documents indicate an environmental concern or
potential need for another Department permit.

When the application documents described above demonstrate conformance with the GEIS,
SEQRA is satisfied and no Determination of Significance or Negative or Positive Determination
under SEQRA is required. In that event Staff files a record of consistency with the GEIS. For
the permit issuance actions identified in the Findings Statement as potentially significant, or
other projects where circumstances exist that prevent a consistency determination, the
Department’s Full Environmental Assessment Form'' is required and a site specific
determination of significance is made. Examples since 1992 where this determination has been
made include underground gas storage projects, well sites where special noise mitigation
measures are required, well sites that disturb more than two and a half acres in designated
Agricultural Districts, and geothermal wells drilled in proximity to New York City water tunnels.
Wells closer than 2,000 feet to a municipal water supply well would also require further site-
specific review, but none have been permitted since 1992.

Following publication of a final SGEIS, application documents that do not demonstrate
conformance with both the GEIS and the SGEIS will be subject to further SEQRA
determinations, as set forth in the GEIS and SGEIS.

8http://www.dcc.n\/.,qov/docs/matcriz;llsfrnincrals pdf/geisfindorig.pdf

ghttp://www.dec.nv. gov/docs/materials_minerals_pdf/eaf dril.pdf

1 http://www.dec.ny.gov/docs/materials_minerals_pdf/dril_req.pdf

"http://www.dec.ny.gov/docs/permits_ej_operations_pdf/longeaf.pdf
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Chapter 2 DESCRIPTION OF PROPOSED ACTION

The proposed action is the Department’s issuance of permits to drill, deepen, plug back or

convert wells for horizontal drilling and high-volume hydraulic fracturing in the Marcellus Shale

and other low-permeability natural gas reservoirs. This SGEIS is focused on topics not

addressed by the original GEIS, with emphasis on potential impacts associated with the large

volumes of water required to hydraulically fracture horizontal shale wells using the slick water

fracturing technique and the disturbance associated with multi-well sites.

2.1 Purpose

As stated in the 1992 GEIS, a generic environmental impact statement is used to evaluate the

environmental effects of a program having wide application and is required for direct

programmatic actions undertaken by a State agency. The SGEIS will address new activities or

new potential impacts not addressed by the original GEIS and will set forth practices and
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mitigation designed to reduce environmental impacts to the maximum extent practicable. The
SGEIS and its findings will be used to satisfy SEQR for the issuance of permits to drill, deepen,

plug back or convert wells for horizontal drilling and high volume hydraulic fracturing.

2.2 Public Need and Benefit

The exploration and development of natural gas resources serves the public’s need for energy
while providing economic and environmental benefits. Natural gas consumption comprises
about 23 percent of the total energy consumption in the United States. Natural gas is used for
many purposes: home space and water heating; cooking; commercial and industrial space
heating; commercial and industrial processes; as a raw material for the manufacture of fertilizer,
plastics, and petrochemicals; as vehicle fuel; and for electric generation. Over 50 percent of the
homes in the United States use natural gas as the primary heating fuel. In 2008 U.S. natural gas
consumption totaled about 23.2 trillion cubic feet, nearly matching the peak consumption of 23.3

trillion cubic feet reached in 2000."

New York is the fourth largest natural gas consuming state in the nation using about 1,200

billion cubic feet of natural gas per year and accounting for about five percent of U.S. demand.’

In 2008 New York’s 4.3 million residential customers used about 393 billion cubic feet of
natural gas or 33 percent of total statewide gas use. The State’s 400,000 commercial customers
used about 292 billion cubic feet or 25 percent of total natural gas use. Natural gas consumption
in the residential and commercial sectors in New York represents a larger proportion of the total
consumption than U.S. consumption for those sectors (21 and 13 percent, respectively). The
primary use of natural gas in New York for residential and small commercial customers is for
space heating and is highly weather sensitive. The State’s natural gas market is winter peaking
with over 70 percent of residential and 60 percent of commercial natural gas consumption

occurring in the five winter months (November through March).?

! Draft New York State Energy Plan, August 2009, p.6
? Draft New York State Energy Plan, August 2009, p.7
3 Draft New York State Energy Plan, August 2009
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Since natural gas is a national market, developments nationwide regarding gas supply are critical
to the State. U.S. natural gas dry production totaled 20.5 trillion cubic feet in 2008, which was 6
percent higher than in 2007. About 98 percent of the natural gas produced in the United States
comes from production areas in the lower 48 states. The overall U.S. dry natural gas production
has been relatively flat over much of the last ten years. However, in the past few years, there has
been a significant shift in gas supplies from conventional or traditional supply areas and sources
to unconventional or new supply areas and sources. U.S. natural gas production from traditional,
more mature and accessible natural gas supply basins, has steadily declined. However, this has
been offset by increased drilling and production from new unconventional gas supply areas. In
2008 natural gas production from new supply resources totaled about 10.4 trillion cubic feet

(28.5 billion cubic feet per day) or about 51 percent of the total U.S. dry natural gas production.*

The increased production from unconventional resources is primarily from tight sands, coal-bed
methane, and shale formations. The Rocky Mountain Region is the fastest growing region for
tight sands natural gas production and the predominate region for coal-bed methane natural gas
production in the United States. There are at least 21 shale gas basins located in over 20 states in
the United States. Currently, the most prolific shale producing areas in the country are in the
southern US and include the Barnett Shale area in Texas, the Haynesville Shale in Texas and
Louisiana, the Woodford Shale in Oklahoma, and the Fayetteville Shale in Arkansas. In the
Appalachian region, which extends into New York, the Marcellus Shale is expected to develop
into a major natural gas production area. Proven natural gas reserves for the United States
totaled over 237 trillion cubic feet at the end of 2007, an increase of about 12 percent over 2006
levels. The increase in reserves was the ninth year in a row that U.S. natural gas proven reserves

have increased.’

Over 95 percent of the natural gas supply required to meet the demands of New York natural gas
customers is from other states, principally the Gulf Coast region, and Canada. The gas supply is

brought to the New York market by interstate pipelines that move the gas from producing and

* Draft New York State Energy Plan, August 2009, p.9
> Draft New York State Energy Plan, August 2009, p.11
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storage areas for customers, such as local distribution companies (LDCs) and electric generators,

who purchase the gas supplies from gas producers and marketers.

New York natural gas production supplies about 5 percent of the State’s natural gas
requirements. Currently, there are about 6,700 active natural gas wells in the State. For the 2008
calendar year, total reported State natural gas production was 50.3 billion cubic feet, down 9
percent from the 2006 record total of 55.2 billion cubic feet. These figures represent an increase

of over 200 percent since 1998 (16.7 billion cubic feet).°

The Marcellus Shale formation is attracting attention as a significant new source of natural gas
production. The Marcellus Shale extends from Ohio through West Virginia and into
Pennsylvania and New York. In New York, the Marcellus Shale is located in much of the
Southern Tier stretching from Chautauqua and Erie counties in the west to the counties of
Sullivan, Ulster, Greene and Albany in the east. According to Penn State University, the
Marcellus Shale is the largest known shale deposit in the world. Engelder and Lash (2008) first
estimated gas-in-place to be between 168 and 500 trillion cubic feet with a recoverable estimate
of 50 tcf. While it is very early in the productive life of Marcellus Shale wells, the most recent
estimates by Engelder using well production decline rates indicate a 50 percent probability that

recoverable reserves could be as high as 489 trillion cubic feet.’

In Pennsylvania, where Marcellus Shale development is underway, Penn State found that the
Marcellus gas industry generated $2.3 billion in total value, added more than 29,000 jobs, and
$240 million in state and local taxes in 2008. With a substantially higher pace of development
expected in 2009, economic output will top $3.8 billion, state and local tax revenues will be

more than $400 million, and total job creation will exceed 48,000.°

The Draft 2009 New York State Energy Plan recognizes the potential benefit to New York by

development of the Marcellus Shale natural gas resource:

® Draft New York State Energy Plan, August 2009, p.14
7 Considine et al., 2009 p.2.
8 Considine et al., 2009 p. 31.
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Production and use of in-state energy resources — renewable resources and natural
gas — can increase the reliability and security of our energy systems, reduce
energy costs, and contribute to meeting climate change, public health and
environmental objectives. Additionally, by focusing energy investments on in-
state opportunities, New York can reduce the amount of dollars “exported” out of
the State to pay for energy resources.’

The Draft Energy Plan further includes a recommendation to encourage development of the
Marcellus Shale natural gas formation with environmental safeguards that are protective of water
supplies and natural resources.

The New York State Commission on State Asset Maximization recommends that “Taking into
account the significant environmental considerations, the State should study the potential for new
private investment in extracting natural gas in the Marcellus Shale on State-owned lands, in
addition to development on private lands.” Depending on the geology, a typical horizontal well
in the Marcellus Shale (covering approximately 80 acres) may produce 1.0 to 1.5 bef (billion
cubic feet) of gas cumulatively over the first five years in service. At a natural gas price of $6 per
mcf, a 12.5 percent royalty could result in royalty income to a landowner of $750,000 to over $1

million over a five-year period."’

The Final report concludes that an increase in natural gas supplies would place downward
pressure on natural gas prices, improve system reliability and result in lower energy costs for
New Yorkers. In addition, natural gas extraction would create jobs and increase wealth to
upstate landowners, and increase State revenue from taxes and landowner leases and royalties.
Development of State-owned lands could provide much needed revenue relief to the State and

spur economic development and job creation in economically depressed regions of the State.'?

Broome County, New York commissioned a study entitled Potential Economic and Fiscal

Impacts from Natural Gas Production in Broome County, New York which was released in July

 New York State Energy Planning Board, August 2009
1" New York State Energy Planning Board, August 2009
' New York State Commission on State Asset Maximization, June, 2009

12 New York State Commission on State Asset Maximization, June, 2009
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2009. The report details significant potential economic impacts on the Greater Binghamton

Region:
Economic and Fiscal Impacts of Gas Well Drilling Activities
In Broome County, New York Over 10 Years®
Impact Impact
Description 2,000 Wells 4,000 Wells

Total Spending $ 7,000,000,000 $ 14,000,000,000
Total Economic Activity $ 7,648,652,000 $ 15,297,304,000
Total Wages, Salaries, Benefits (labor income) $ 396,436,000 $ 792,872,000
Total Employment (person years) 8,136 16,272
Total Property Income* $ 605,676,000 $ 1,211,352,000
State Taxes $ 22,240,000 $ 44,480,000
Local Taxes" $ 20,528,000 $ 41,056,000

*Includes royalties, rents, dividends, and corporate profits. + Includes sales, excise, property
taxes, fees, and licenses.

The local economic impacts are already being realized in some cases as exploration companies
continue to lease prospective acreage in the Southern Tier and as oil and gas service companies
seek to locate in the heart of the activity to better serve their customers. News reports on June
20, 2009, detailed the terms of a lease agreement between Hess Corporation and a coalition of
landowners in the Towns of Binghamton and Conklin. The coalition represents some 800
residents who control more than 19,000 acres. The lease provides bonus payments of $3,500 per
acre and a royalty of 20 percent. On August 26, 2009, it was reported that in Horseheads, New
York, Schlumberger Technology Corporation is planning to build a $30 million facility to house
$120 million worth of equipment and technology to service oil and gas exploration companies in
the Southern Tier and Northern Pennsylvania. The facility will become the company’s northeast

headquarters.

According to Penn State, natural gas will play a pivotal role in the transformation of our

economy to achieve lower levels of greenhouse gas (GHG) emissions. Natural gas has lower

13 Broome County, 2009.
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carbon emissions than both coal and oil, so that any displacement of these fuels by natural gas to

supply power plants and other end-users will produce a reduction in GHG."*

2.3 Project Location

The SGEIS, along with the original GEIS, is applicable to onshore oil and gas well drilling
statewide. Sedimentary rock formations which may someday be developed by horizontal drilling
and hydraulic fracturing exist from the Vermont/Massachusetts border up to the St.
Lawrence/Lake Champlain region, west along Lake Ontario to Lake Erie and across the Southern
Tier and Finger Lakes regions. Drilling will not occur on State-owned lands in the Adirondack
and Catskill Forest Preserves because of the State Constitution’s requirement that Forest
Preserve lands be kept forever wild and not be leased or sold. In addition, the subsurface
geology of the Adirondacks, New York City and Long Island renders drilling for hydrocarbons

in those areas unlikely.

The prospective region for the extraction of natural gas from Marcellus and Utica Shales has
been roughly described as an area extending from Chautauqua County eastward to Greene,
Ulster and Sullivan counties, and from the Pennsylvania border north to the approximate location
of the east-west portion of the New York State Thruway between Schenectady and Auburn. The

maps in Chapter 4 depict the prospective area.

2.4 Environmental Setting

Environmental resources discussed in the GEIS with respect to potential impacts from oil and
gas development include: waterways/waterbodies; drinking water supplies; public lands; coastal
areas; wetlands; floodplains; soils; agricultural lands; intensive timber production areas;
significant habitats; areas of historic, architectural, archeological and cultural significance; clean
air and visual resources."” Further information is provided below regarding specific aspects of
the environmental setting for Marcellus and Utica Shale development and high-volume hydraulic

fracturing that were determined during Scoping to require attention in the SGEIS.

' Considine et al., p. 2

'3 GEIS, Chapter 6 provides a broad background of these environmental resources, including the then-existing legislative
protections, other than SEQRA, guarding these resources from potential impacts. Chapters 8, 9, 10, 11, 12, 13, 14 and 15 of
the GEIS contain more detailed analyses of the specific environmental impacts of development on these resources, as well as
the mitigation measures required to prevent these impacts.
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2.4.1 Water Use Classifications™

Water use classifications are assigned to surface waters and groundwaters throughout New York.
Surface water and groundwater sources are classified by the best use that is or could be made of
the source. The preservation of these uses is a regulatory requirement in New York.
Classifications of surface waters and groundwaters in New York are identified and assigned in 6

NYRCC Part 701.

In general, the discharge of sewage, industrial waste, or other wastes may not cause impairment
of the best usages of the receiving water as specified by the water classifications at the location
of discharge and at other locations that may be affected by such discharge. In addition, for higher
quality waters, NYSDEC may impose discharge restrictions (described below) in order to protect

public health, or the quality of distinguished value or sensitive waters.

A table of water use classifications, usages and restrictions follows.

' Text provided by URS Corporation, per NYSERDA contract
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Table 2.1 - New York Water Use Classifications

Water Use Class Water Type Best Usages and Notes
Suitability

N Fresh Surface 1,2
AA-Special Fresh Surface 3,4,5,6 Note a
A-Special Fresh Surface 3,4,5,6 Note b
AA Fresh Surface 3,4,5,6 Note ¢
A Fresh Surface 3,4,5,6 Note d
B Fresh Surface 4,5,6
C Fresh Surface 5,6,7
D Fresh Surface 5,7,8
SA Saline Surface 4,5,6,9
SB Saline Surface 4,5, 6,
SC Saline Surface 5,6,7
I Saline Surface 5,6,10
SD Saline Surface 5,8
GA Fresh Groundwater 11
GSA Saline Groundwater 12 Note e
GSB Saline Groundwater 13 Note
Other — T/TS Fresh Surface Trout/Trout Spawning
Other — Discharge All Types N/A See descriptions below
Restriction Category

Best Usage/Suitability Categories [Column 3 of Table 2-1 above]

1. Best usage for enjoyment of water in its natural condition and, where compatible, as a source of water
for drinking or culinary purposes, bathing, fishing, fish propagation, and recreation

2.
3.
4.
5. Best usage for fishing.
6.
7.
these purposes.
8.
9

Best usage for shellfishing for market purposes

Suitable for shellfish and wildlife propagation and survival, and fish survival

Best usage for primary and secondary contact recreation

Suitable for fish, shellfish, and wildlife propagation and survival.

Suitable for fish, shellfish, and wildlife survival (not propagation)

10. Best usage for secondary, but not primary, contact recreation

11. Best usage for potable water supply

Draft SGEIS 9/30/2009, Page 2-9
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Suitable for primary and secondary contact recreation, although other factors may limit the use for




12. Best usage for source of potable mineral waters, or conversion to fresh potable waters, or as raw
material for the manufacture of sodium chloride or its derivatives or similar products

13. Best usage is as receiving water for disposal of wastes (may not be assigned to any groundwaters of the
State, unless the Commissioner finds that adjacent and tributary groundwaters and the best usages
thereof will not be impaired by such classification)

Notes [Column 4 of Table 2-1 above]

a. These waters shall contain no floating solids, settleable solids, oil, sludge deposits, toxic wastes,
deleterious substances, colored or other wastes or heated liquids attributable to sewage, industrial
wastes or other wastes; there shall be no discharge or disposal of sewage, industrial wastes or other
wastes into these waters; these waters shall contain no phosphorus and nitrogen in amounts that will
result in growths of algae, weeds and slimes that will impair the waters for their best usages; there shall
be no alteration to flow that will impair the waters for their best usages; there shall be no increase in
turbidity that will cause a substantial visible contrast to natural conditions.

b. This classification may be given to those international boundary waters that, if subjected to approved
treatment, equal to coagulation, sedimentation, filtration and disinfection with additional treatment, if
necessary, to reduce naturally present impurities, meet or will meet NYSDOH drinking water
standards and are or will be considered safe and satisfactory for drinking water purposes.

c. This classification may be given to those waters that if subjected to pre-approved disinfection
treatment, with additional treatment if necessary to remove naturally present impurities, meet or will
meet NYSDOH drinking water standards and are or will be considered safe and satisfactory for
drinking water purposes.

d. This classification may be given to those waters that, if subjected to approved treatment equal to
coagulation, sedimentation, filtration and disinfection, with additional treatment if necessary to reduce
naturally present impurities, meet or will meet NYSDOH drinking water standards and are or will be
considered safe and satisfactory for drinking water purposes.

€. Class GSA waters are saline groundwaters. The best usages of these waters are as a source of potable
mineral waters, or conversion to fresh potable waters, or as raw material for the manufacture of sodium
chloride or its derivatives or similar products.

f. Class GSB waters are saline groundwaters that have a chloride concentration in excess of 1,000
milligrams per liter or a total dissolved solids concentration in excess of 2,000 milligrams per liter; it
shall not be assigned to any groundwaters of the State, unless NYSDEC finds that adjacent and
tributary groundwaters and the best usages thereof will not be impaired by such classification.

Discharge Restriction Categories [Last Row of Table 2-1above]

Based on a number of relevant factors and local conditions, per 6 NYCRR 701.20, discharge restriction
categories may be assigned to: (1) waters of particular public health concern; (2) significant recreational or
ecological waters where the quality of the water is critical to maintaining the value for which the waters are
distinguished; and (3) other sensitive waters where NYSDEC has determined that existing standards are not
adequate to maintain water quality.

1. Per 6 NYCRR 701.22, new discharges may be permitted for waters where discharge restriction
categories are assigned when such discharges result from environmental remediation projects, from
projects correcting environmental or public health emergencies, or when such discharges result in a
reduction of pollutants for the designated waters. In all cases, best usages and standards will be
maintained.
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2. Per 6 NYCRR 701.23, except for storm water discharges, no new discharges shall be permitted and no
increase in any existing discharges shall be permitted.

3. Per 6 NYCRR 701.24, specified substance shall not be permitted in new discharges, and no increase in
the release of the specified substance shall be permitted for any existing discharges. Storm water
discharges are an exception to these restrictions. The substance will be specified at the time the waters
are designated.

2.4.2 Water Quality Standards

Generally speaking, groundwater and surface water classifications and quality standards in New
York are established by the United States Environmental Protection Agency (USEPA) and
NYSDEC. The New York City Department of Environmental Protection (NYCDEP) defers to
the New York State Department of Health (NYSDOH) for water classifications and quality
standards. The most recent New York City Drinking Water Quality Report can be found at

http://www.nyc.gov/html/dep/pdf/wsstate08.pdf . The Susquehanna River Basin Commission

(SRBC) has not established independent classifications and quality standards. However, one of
SRBC’s roles is to recommend modifications to state water quality standards to improve
consistency among the states. The Delaware River Basin Commission has established
independent classifications and water quality standards throughout the Delaware River Basin,
including those portions within NY. The relevant and applicable water quality standards and

classifications include the following:

e O6NYCRR Part 703; Surface Water and Groundwater Quality Standards and Groundwater
Effluent Limitations'’

e USEPA Drinking Water Contaminants'®
e 18CFR Part 410; DRBC Administrative Manual Part Il Water Quality Regulations '’
e 10 NYCRR Part 5; Subpart 5-1 Public Water Systems>’

e NYCDEP Drinking Water Supply and Quality Report*'

17 http://www.dec.ny.gov/regs/4590.html

18 http://www.epa.gov/safewater/contaminants/index.html

19 http://www.state.nj.us/drbc/regs/ WQRegs_071608.pdf
20

http://www.health.state.ny.us/environmental/water/drinking/part5/subpart5.htm

2! http://www.nyc.gov/html/dep/html/drinking_water/wsstate.shtml
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2.4.3 Drinking Water?

The protection of drinking water sources and supplies is extremely important for the
maintenance of public health, and the protection of this water use type is paramount. Chemical or
biological substances that are inadvertently released into surface water or groundwater sources
that are designated for drinking water use can adversely impact or disqualify such usage if there
are constituents that conflict with applicable standards for drinking water. These standards are

discussed below.

2.4.3.1 Federal

The Safe Drinking Water Act (SDWA), passed in 1974 and amended in 1986 and 1996, gives
USEPA the authority to set drinking water standards. There are two categories of drinking water
standards: primary and secondary. Primary standards are legally enforceable and apply to public
water supply systems. The secondary standards are non-enforceable guidelines that are
recommended as standards for drinking water. Public water supply systems are not required to
comply with secondary standards unless a state chooses to adopt them as enforceable standards.

New York State has elected to enforce both as MCL’s and does not make the distinction.

The primary standards are designed to protect drinking water quality by limiting the levels of
specific contaminants that can adversely affect public health and are known or anticipated to
occur in drinking water. The determinations of which contaminants to regulate are based on
peer-reviewed science research and an evaluation of the following factors:

e Occurrence in the environment and in public water supply systems at levels of concern

¢ Human exposure and risks of adverse health effects in the general population and
sensitive subpopulations

e Analytical methods of detection
e Technical feasibility

e Impacts of regulation on water systems, the economy and public health

22 Text primarily from URS Corporation, per NYSERDA contract, and NYSDOH
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After reviewing health effects studies and considering the risk to sensitive subpopulations,
USEPA sets a non-enforceable Maximum Contaminant Level Goal (MCLG) for each
contaminant as a public health goal. This is the maximum level of a contaminant in drinking
water at which no known or anticipated adverse effect on the health of persons would occur, and
which allows an adequate margin of safety. MCLGs only consider public health and may not be
achievable given the limits of detection and best available treatment technologies. The SDWA
prescribes limits in terms of Maximum Contaminant Levels (MCLs) or Treatment Techniques
(TTs), which are achievable at a reasonable cost, to serve as the primary drinking water
standards. A contaminant generally is classified as microbial in nature or as a carcinogenic/non-

carcinogenic chemical.

Secondary contaminants may cause cosmetic effects (such as skin or tooth discoloration) or
aesthetic effects (such as taste, odor, or color) in drinking water. The numerical secondary

standards are designed to control these effects to a level desirable to consumers.

Table 2-2 and Table 2-3 list contaminants regulated by federal primary and secondary drinking

water standards.

Table 2.2 - Primary Drinking Water Standards

MCLG MCLorTT
Microorganisms | Contaminant (mg/L) (mg/L)

CRYPTOSPORIDIUM 0 TT
GIARDIA LAMBLIA 0 TT
Heterotrophic plate count n/a TT
LEGIONELLA 0 TT
Total Co.liforms (includir}g 0 50,
fecal coliform and E. coli)

Turbidity n/a TT
Viruses (enteric) 0 TT

MCLG: Maximum contaminant level goal
MCL: Maximum contaminant level
TT: Treatment technology

Disinfection MCLG MCLorTT

Byproducts Contaminant (mg/L) (mg/L)
Bromate 0 0.01
Chlorite 0.8 1
Haloacetic acids (HAAS) n/a 0.06
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Disinfectants

Inorganic
Chemicals

Organic
Chemicals

Total Trihalomethanes

(TTHMs) n/a 0.08
MRDLG MRDL
Contaminant (mg/L) (mg/L)
Chloramines (as Cl,) 4.0 4.0
Chlorine (as Cl,) 4.0 4.0
Chlorine dioxide (as C10O,) 0.8 0.8

MRDL: Maximum Residual Disinfectant Level
MRDLG: Maximum Residual Disinfectant Level Goal

CAS MCLG MCLorTT

Contaminant number (mg/L) (mg/L)
Antimony 07440-36-0 0.006 0.006
Arsenic 07440-38-2 0 as o f(z)(l) /123 106
(Aﬁs‘tt))eers t>OISO micrometers) 01332-21-5 ﬁbZ:rrsn;)li:lrolrilter 7MFL
Barium 07440-39-3 2 2
Beryllium 07440-41-7 0.004 0.004
Cadmium 07440-43-9 0.005 0.005
Chromium (total) 07440-47-3 0.1 0.1

TT;
Copper 07440-50-8 1.3 Action

Level=1.3

Cyanide (as free cyanide) 00057-12-5 0.2 0.2
Fluoride 16984-48-8 4 4

TT;
Lead 07439-92-1 0 Action

Level=0.015
Mercury (inorganic) 07439-97-6 0.002 0.002
Nitrate (measured as
Nitrogefl) 10 10
N?trite (measured as | 1
Nitrogen)
Selenium 07782-49-2 0.05 0.05
Thallium 07440-28-0 0.0005 0.002
CAS MCLG MCLorTT

Contaminant number (mg/L) (mg/L)
Acrylamide 00079-06-1 0 TT
Alachlor 15972-60-8 0 0.002
Atrazine 01912-24-9 0.003 0.003
Benzene 00071-43-2 0 0.005
Benzo(a)pyrene (PAHs) 00050-32-8 0 0.0002
Carbofuran 01563-66-2 0.04 0.04
Carbon tetrachloride 00056-23-5 0 0.005
Chlordane 00057-74-9 0 0.002
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Organic
Chemicals

CAS MCLG MCLorTT
Contaminant number (mg/L) (mg/L)
Chlorobenzene 00108-907 0.1 0.1
i’c‘i‘ﬁzﬁ}g)‘"phem’xyacetlc 00094-75-7 0.07 0.07
Dalapon 00075-99-0 0.2 0.2
1,2-Dibromo-3-
chloropropane (DBCP) 00096-12-8 0 0.0002
o-Dichlorobenzene 00095-50-1 0.6 0.6
p-Dichlorobenzene 00106-46-7 0.075 0.075
1,2-Dichloroethane 00107-06-2 0 0.005
1,1-Dichloroethylene 00075-35-4 0.007 0.007
cis-1,2-Dichloroethylene 00156-59-2 0.07 0.07
trans-1,2-Dichloroethylene 00156-60-5 0.1 0.1
Dichloromethane 00074-87-3 0 0.005
1,2-Dichloropropane 00078-87-5 0 0.005
Di(2-ethylhexyl) adipate 00103-23-1 0.4 0.4
Di(2-ethylhexyl) phthalate 00117-81-7 0 0.006
Dinoseb 00088-85-7 0.007 0.007
Dioxin (2,3,7,8-TCDD) 01746-01-6 0 0.00000003
Diquat 0.02 0.02
Endothall 00145-73-3 0.1 0.1
Endrin 00072-20-8 0.002 0.002
Epichlorohydrin 0 TT
Ethylbenzene 00100-41-4 0.7 0.7
Ethylene dibromide 00106-93-4 0 0.00005
Glyphosate 01071-83-6 0.7 0.7
Heptachlor 00076-44-8 0 0.0004
Heptachlor epoxide 01024-57-3 0 0.0002
Hexachlorobenzene 00118-74-1 0 0.001
Hexachlorocyclopentadiene 00077-47-4 0.05 0.05
Lindane 00058-89-9 0.0002 0.0002
Methoxychlor 00072-43-5 0.04 0.04
Oxamyl (Vydate) 23135-22-0 0.2 0.2
Polychlorinated biphenyls
(PC-‘VBS) pheny 0 0.0005
Pentachlorophenol 00087-86-5 0 0.001
Picloram 01918-02-1 0.5 0.5
Simazine 00122-34-9 0.004 0.004
Styrene 00100-42-5 0.1 0.1
Tetrachloroethylene 00127-18-4 0 0.005
Toluene 00108-88-3 1 1
Toxaphene 08001-35-2 0 0.003
2,4,5-TP (Silvex) 00093-72-1 0.05 0.05
1,2,4-Trichlorobenzene 00120-82-1 0.07 0.07
1,1,1-Trichloroethane 00071-55-6 0.2 0.2
1,1,2-Trichloroethane 00079-00-5 0.003 0.005
Trichloroethylene 00079-01-6 0 0.005
Vinyl chloride 00075-01-4 0 0.002
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Organic CAS MCLG MCLorTT
Chemicals Contaminant number (mg/L) (mg/L)
Xylenes (total) 10 10
MCLG MCLorTT
Radionuclides | Contaminant (mg/L) (mg/L)
none
Alpha particles | =mmemememeee- 15 picocuries per Liter (pCi/L)
Zero
. none
Bet.a partICleS and phOton _____________ 4 millirems per year
emitters
ZETo
Radium 226 and Radium ____I}f)_lf____ 5 oCi/L
228 (combined) P
Zero
Uranium Zero 30 ug/L

Table 2.3 - Secondary Drinking Water Standards

CAS

Contaminant number Standard

Aluminum 07439-90-5 0.05 to 0.2 mg/L
Chloride 250 mg/L
Color 15 (color units)
Copper 07440-50-8 1.0 mg/L
Corrosivity noncorrosive
Fluoride 16984-48-8 2.0 mg/L
Foaming Agents (surfactants) 0.5 mg/L
Iron 07439-89-6 0.3 mg/L
Manganese 07439-96-5 0.05 mg/L
Odor 3 threshold odor number
pH 6.5-8.5
Silver 07440-22-4 0.10 mg/L
Sulfate 14808-79-8 250 mg/L
Total Dissolved Solids 500 mg/L
Zinc 07440-66-6 5 mg/L

New York State is a primacy state and has assumed responsibility for the implementation of the

drinking water protection program.
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2.4.3.2 New York State

Authorization to use water for a public drinking water system is subject to Article 15, Title 15 of
the ECL administered by NYSDEC, while the design and operation of a public drinking water
system and quality of drinking water is regulated under the State Sanitary Code 10 NYCRR,
Subpart 5-1 administered by NYSDOH.

Anyone planning to operate or operating a public water supply system must obtain a Water

Supply Permit from NYSDEC before undertaking any of the regulated activities.

Contact with NYSDEC and submission of a Water Supply Permit application will automatically
involve NYSDOH, which has a regulatory role in water quality and other sanitary aspects of a
project relating to human health. Through the State Sanitary Code (Chapter 1 of 1I0NYCRR),
NYSDOH oversees the suitability of water for human consumption. Section 5-1.30 of 10
NYCRR?* prescribes the required minimum treatment for public water systems, which depends
on the source water type and quality. To assure the safety of drinking water in New York,
NYSDOH, in cooperation with its partners, the county health departments, regulates the
operation, design and quality of public water supplies; assures water sources are adequately

protected, and sets standards for constructing individual water supplies.

NYSDOH standards, established in regulations found at Section 5-1.51 of 10 NYCRR and
accompanying Tables in Section 1.52, meet or exceed national drinking water standards. These
standards address national primary standards, secondary standards and other contaminants,
including those not listed in federal standards such as principal organic contaminants with

specific chemical compound classification and unspecified organic contaminants.

2.4.4 Public Water Systems

Public water systems in New York range in size from that of New York City (NYC), the largest
engineered water system in the nation, serving more than nine million people, to those run by
municipal governments or privately-owned water supply companies serving municipalities of

varying size and type, schools with their own water supply, and small retail outlets in rural areas

2 6 NYCRR 601 - http://www.dec.ny.gov/regs/4445.html

2 10 NYCRR 5-1.30 - http://www.health.state.ny.us/nysdoh/phforum/nycrr10.htm
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serving customers water from their own wells. Privately owned, residential wells supplying
water to individual households do not require a water supply permit. In total, there are nearly
10,000 public water systems in New York State. A majority of the systems (approximately
8,460) rely on groundwater aquifers, although a majority of the State’s population is served by
surface water sources. Public water systems include community (CWS) and non-community
(NCWS) systems. NCWSs include non-transient non-community (NTNC) and transient non-

community (TNC) water systems. DOH regulations contain the definitions listed in Table 2-4.

Table 2.4 - Public Water System Definition®

Public water system means a community, non-community or non-transient non-community water system
which provides water to the public for human consumption through pipes or other constructed
conveyances, if such system has at least five service connections or regularly serves an average of at least
25 individuals daily at least 60 days out of the year. Such term includes:

a. collection, treatment, storage and distribution facilities under control of the supplier of water
of such system and used with such system; and

b. collection or pretreatment storage facilities not under such control which are used with such
system.

Community water system (CWS) means a public water system which serves at least five service
connections used by year-round residents or regularly serves at least 25 year-round residents.

Noncommunity water system (NCWS) means a public water system that is not a community water
system.

Nontransient noncommunity water system (NTNC) means a public water system that is not a
community water system but is a subset of a noncommunity water system that regularly serves at least 25
of the same people, four hours or more per day, for four or more days per week, for 26 or more weeks per
year.

Transient noncommunity water system (TNC) means a noncommunity water system that does not
regularly serve at least 25 of the same people over six months per year.

2.4.4.1 Primary and Principal Aquifers

About one quarter of New Yorkers rely on groundwater as a source of potable water. In order to
enhance regulatory protection in areas where groundwater resources are most productive and
most vulnerable, the Department of Health, in 1980, identified 18 Primary Water Supply

Aquifers (also referred to simply as Primary Aquifers) across the State. These are defined in the

2 Part 5, Subpart 5-1 Public Water Systems (Current as of: October 1, 2007); SUBPART 5-1; PUBLIC WATER SYSTEMS; 5-
1.1 Definitions. (Effective Date: May 26, 2004)
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Division of Water Technical and Operational Guidance Series (TOGS) 2.1.3% as “highly
productive aquifers presently utilized as sources of water supply by major municipal water

supply systems.”

Many Principal Aquifers have also been identified and are defined in the DOW TOGS as “highly
productive, but which are not intensively used as sources of water supply by major municipal
systems at the present time.” Principal Aquifers are those known to be highly productive
aquifers or where the geology suggests abundant potential supply, but are not presently being
heavily used for public water supply. The 21 Primary and the many Principal Aquifers greater

than one square mile in area within New York State (excluding Long Island) are shown on

26 http://www.dec.ny.gov/docs/water pdf/togs213.pdf
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Figure 2.1 - Primary and Principal Aquifers
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Figure 2.1. The remaining portion of the State is underlain by smaller aquifers or low-yielding
groundwater sources that typically are suitable only for small community and non-community

public water systems or individual household supplies. *’

2.4.4.2 Public Water Supply Wells

NYSDOH estimates that over two million New Yorkers outside of Long Island are served by
public groundwater supplies.”® Most public water systems with groundwater sources pump and
treat groundwater from wells. Public groundwater supply wells are governed by Subpart 5-1 of

the State Sanitary Code under 10 NYCRR.*

2.4.4.3 New York City Watershed

The two reservoir systems that provide fresh water to NYC, constituting what is known as the
New York City Watershed (the Watershed), located north of NYC in the Catskills and Hudson
River Valley, make up the largest unfiltered drinking water supply in the nation, providing 1.3
billion gallons of water per day to nearly half the population of New York State (i.e., eight
million residents within NYC and one million consumers located in Orange, Ulster, Putnam and
Westchester counties). Given their importance to the public health and safety of so many New
Yorkers and the continued vitality of NYC, a comprehensive, long-range watershed protection
and water quality enhancement program has been established by NYC, the state and federal

governments, environmental organizations, and the upstate Watershed communities.

USEPA, in consultation with NYSDOH, issued a Filtration Avoidance Determination (FAD) in
July 2007 which found that NYC’s watershed protection program for the Catskill/Delaware
system meets the requirements for unfiltered water systems. NYC’s Watershed Rules and
Regulations, promulgated in May 1997 pursuant to Article 11 of the State Public Health Law,
govern certain land uses and contain specific regulatory requirements intended to ensure water
quality protection within the Watershed. The Department partners with NYC and NYSDOH in
ensuring that the FAD requirements are fulfilled, and has committed to working with NYCDEP

to ensure that activities related to gas development do not compromise the FAD.

7 Alpha, p. 3-2

28 http://www.health.state.ny.us/environmental/water/drinking/facts_figures.htm

» http://www.health.state.ny.us/environmental/water/drinking/part5/subpart5.htm
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Of the two primary components of the Watershed, the East-of-Hudson system and the West-of-
Hudson (WOH) system, only the WOH system overlies shale formations that potentially could
be developed for gas drilling; consequently, the issues related to the potential impacts of
horizontal drilling and high-volume hydraulic fracturing of shales is limited herein to the WOH
Watershed.

The WOH Watershed contains six reservoirs that provide drinking water to NYC: the Ashokan,
Cannonsville, Neversink, Pepacton, Rondout and Schoharie reservoirs (Figure 2.2). The total
Watershed area associated with these reservoirs is approximately 1,549 square miles, exclusive
of the area of the reservoirs themselves. The total Watershed area protected by City and non-
City entities, including the Catskill Forest Preserve, is 472 square miles, or 30.5 percent of the
total Watershed area, exclusive of the six reservoirs. The “protected” areas within the Watershed
are areas where shale gas development would be prohibited because the land is either protected
by the City through fee ownership or easement, or by non-City entities, which consist mostly of
other public agencies (both State and local), land trusts and conservation entities. The entire
Watershed area is within the fairways of shale gas development depicted in Figures 4.7 and
4.12; consequently, the 1,077 square miles of the Watershed that are not protected potentially are

available for the placement of well pads for the development of shale gas reservoirs.

The New York City Watershed Rules and Regulations define the following protected

waterbodies:>°

Watercourse - means a visible path through which surface water travels on a regular
basis, including an intermittent stream, which is tributary to the water supply. A drainage
ditch, swale or surface feature that contains water only during and immediately after a

rainstorm or a snowmelt shall not be considered to be a watercourse.

Reservoir - means any natural or artificial impoundment of water owned or controlled by

the City which is tributary to the City Water supply system.

30 Title 15 Rules of the City of New York. Section 18-16. Definitions.
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Reservoir stem - means any watercourse segment which is tributary to a reservoir and

lies within 500 feet or less of the reservoir.
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Controlled lake — means a lake from which the City may withdraw water pursuant to rights
acquired by the City or as a right of ownership. The controlled lakes are Kirk Lake, Lake
Gleneida and Lake Gilead.

2.4.5 Private Water Wells and Domestic-Supply Springs

There are potentially tens to hundreds of thousands of private water supply wells in the State. To
ensure that private water wells provide adequate quantities of water fit for consumption and
intended uses, they need to be located and constructed to maintain long-term water yield and
reduce the risk of contamination. Improperly constructed wells can allow for easy transport of
contaminants to the well and pose a significant health risk to users. New, replacement or
renovated private wells are required to be in compliance with the New York State Residential
Code, NYSDOH Appendix 5-B “Standards for Water Wells,” *' installed by a certified DEC-
registered water well contractor and have groundwater as the water source. However, many
private water wells installed before these requirements took effect are still in use. The GEIS
describes how improperly constructed private water wells are susceptible to pollution from many

sources, and proposes a 150-foot setback to protect vulnerable private wells.

NYSDOH includes springs — along with well points, dug wells and shore wells — as susceptible

sources that are vulnerable to contamination from pathogens, spills and the effects of drought.*

Use of these sources for drinking water is discouraged and should be considered only as a last

resort with proper protective measures. With respect to springs, NYSDOH specifically states:

3 http://www.health.state.ny.us/environmental/water/drinking/part5/appendixSb.htm

32 GEIS, p. 8-22

33 http://www.health.state.ny.us/environmental/water/drinking/part5/append5b/fs5_susceptible_water_sources.htm
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Springs occur where an aquifer discharges naturally at or near the ground surface,
and are broadly classified as either rock or earth springs. It is often difficult to
determine the true source of a spring (that is, whether it truly has the natural
protection against contamination that a groundwater aquifer typically has.) Even
if the source is a good aquifer, it is difficult to develop a collection device (e.g.,
"spring box") that reliably protects against entry of contaminants under all
weather conditions. (The term "spring box" varies, and, depending on its
construction, would be equivalent to, and treated the same, as either a spring, well
point or shore well.) Increased yield and turbidity during rain events are
indications of the source being under the direct influence of surface water.**

Because of their vulnerability, and because in addition to their use as drinking water supplies

they also supply water to wetlands, streams and ponds, the GEIS proposes a 150-foot setback.>”

2.4.6 History of Drilling and Hydraulic Fracturing in Water Supply Areas

For oil and gas regulatory purposes, potable fresh water is defined as water containing less than
250 parts per million (ppm) of sodium chloride or 1,000 ppm total dissolved solids (TDS)*® and
salt water is defined as containing more than 250 ppm sodium chloride or 1,000 ppm TDS. *’
Groundwater from sources below approximately 850 feet in New York typically is too saline for
use as a potable water supply; however, there are isolated wells deeper than 850 feet that produce
potable water and wells less than 850 feet that produce salt water. A depth of 850 feet to the
base of potable water is commonly used as a practical generalization for the maximum depth of
potable water; however, a variety of conditions affect water quality, and the maximum depth of

potable water in an area should be determined based on the best available data. **

A tabulated summary of the regulated oil, gas, and other wells located within the boundaries of
the Primary and Principal Aquifers in the State is provided on Figure 2.1. There are 482 oil and
gas wells located within the boundaries of 14 Primary Aquifers and 2,413 oil and gas wells

located within the boundaries of Principal Aquifers. Another 1,510 storage, solution brine,

¥ NYSDOH - http://www.health.state.ny.us/environmental/water/drinking/part5/append5b/fs5_susceptible_water _sources.html

35 GEIS, p. 8-16
3 6NYCRR Part 550.3(ai)
37 6N'YCRR Part 550.3(at)
38 Alpha, p. 3-3
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injection, stratigraphic, geothermal, and other deep wells are located within the boundaries of the
mapped aquifers. The remaining regulated oil and gas wells likely penetrate a horizon of potable
freshwater that can be used by residents or communities as a drinking water source. These

freshwater horizons include unconsolidated deposits and bedrock units. *°

Chapter 4, on Geology, includes a generalized cross-section (Figure 4.3) across the Southern Tier
of NewYork State which illustrates the depth and thickness of rock formations including the

prospective shale formations.

No documented instances of groundwater contamination are recorded in the NYSDEC files from
previous horizontal drilling or hydraulic fracturing projects in New York. No documented
incidents of groundwater contamination in public water supply systems were reported by the
NYSDOH central office and Rochester district office (NYSDOH, 2009a; NYSDOH, 2009b).
References have been made to some reports of private well contamination in Chautauqua County
in the 1980s that may be attributed to oil and gas drilling (Chautauqua County Department of
Health, 2009; NYSDOH, 2009a; NYSDOH, 2009b; Sierra Club, undated). The reported
Chautauqua County incidents, the majority of which occurred in the 1980s and which pre-date
the current casing and cementing practices and fresh water aquifer supplementary permit
conditions, could not be substantiated because pre-drilling water quality testing was not
conducted, improper tests were run which yielded inconclusive results and/or the incidents of

alleged well contamination were not officially confirmed. *°

An operator caused turbidity (February 2007) in nearby water wells when it continued to pump
compressed air for many hours through the drill string in an attempt to free a stuck drill bit at a
well in the Town Of Brookfield, Madison County. The compressed air migrated through natural
fractures in the shallow bedrock because the well had not yet been drilled to the permitted
surface casing seat depth. This non-routine incident was reported to the Department and DEC
staff were dispatched to investigate the problem. DEC shut down drilling operations and ordered
the well plugged when it became apparent that continued drilling at the wellsite would cause

turbidity to increase above what had already been experienced. The operator immediately

3 Alpha, p. 3-3
0 Alpha, p. 3-3
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provided drinking water to the affected residents and subsequently installed water treatment
systems in several residences. Over a period of several months the turbidity abated and water
wells returned to normal. Operators that use standard drilling practices and employ good
oversight in compliance with their permits will not typically cause the excessive turbidity event
seen at the Brookfield wells. DEC has no records of similar turbidity caused by well drilling as
occurred at this Madison County well. Geoffrey Snyder, Director Environmental Health
Madison County Health Department, stated in a May 2009 email correspondence regarding the
Brookfield well accident that, “Overall we find things have pretty much been resolved and the

water quality back to normal if not better than pre-incident conditions.”

2.4.7 Regulated Drainage Basins

New York State is divided into 17 watersheds, or drainage basins, which are the basis for various
management, monitoring, and assessment activities.*' A watershed is an area of land that drains
into a body of water, such as a river, lake, reservoir, estuary, sea or ocean. The watershed
includes the network of rivers, streams and lakes that convey the water and the land surfaces
from which water runs off into those waterbodies. Watersheds are separated from adjacent
watersheds by high points, such as mountains, hills and ridges. Groundwater flow within

watersheds may not be controlled by the same topographic features as surface water flow.

Since all of New York State’s land area is incorporated into the watersheds, all oil and gas
drilling that has occurred since 1821 has occurred within watersheds, specifically, in 13 of the
State’s 17 watersheds. Mitigation measures presented in the GEIS are protective of water
resources in all watersheds and river basins statewide, as are the enhanced mitigation measures
identified in this document to address horizontal drilling and high-volume hydraulic fracturing.
The river basins described below are subject to additional jurisdiction by existing regulatory

bodies with respect to certain specific activities related to high-volume hydraulic fracturing.

The delineations of the Susquehanna and Delaware River Basins in New York are shown on

Figure 2.3.

1 See map at http://www.dec.ny.gov/lands/26561.html.
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2.4.7.1 Delaware River Basin

Including Delaware Bay, the Delaware River Basin comprises 13,539 square miles in four states
(New York, Pennsylvania, Delaware and New Jersey). Eighteen and a half percent of the basin,
or 2,362 square miles, lies within portions of Broome, Chenango, Delaware, Schoharie, Greene,
Ulster, Sullivan and Orange counties in New York. This acreage overlaps with New York City’s
West of Hudson Watershed; the Basin supplies about half of New York City’s drinking water
and 100% of Philadelphia’s supply.

The Delaware River Basin Commission (DRBC) was established by a compact among the
federal government, New York, New Jersey, Pennsylvania and Delaware to coordinate water
resource management activities and the review of projects affecting water resources in the basin.
New York is represented on the DRBC by a designee of New York State’s Governor, and DEC
has the opportunity to provide input on projects requiring DRBC action.

DRBC has identified its areas of concern with respect to natural gas drilling as reduction of flow
in streams or aquifers, discharge or release of pollutants into ground water or surface water, and
treatment and disposal of hydraulic fracturing fluid. DRBC staff will also review drill site
characteristics, fracturing fluid composition and disposal strategy prior to recommending

approval of shale gas development projects in the Delaware River Basin.
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Figure 2.3 - Susquehanna and Delaware River Basins
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2.4.7.2 Susquehanna River Basin

The Susquehanna River Basin comprises 27,510 square miles in three states (New York,
Pennsylvania and Maryland) and drains into the Chesapeake Bay. Twenty-four percent of the
basin, or 6,602 square miles, lies within portions of Allegany, Livingston, Steuben, Yates,
Ontario, Schuyler, Chemung, Tompkins, Tioga, Cortland, Onondaga, Madison, Chenango,

Broome, Delaware, Schoharie, Otsego, Herkimer and Oneida counties in New York.

The Susquehanna River Basin Commission (SRBC) was established by a compact among the
federal government, New York, Pennsylvania and Maryland to coordinate water resource
management activities and review of projects affecting water resources in the basin. New York
is represented on the SRBC by a designee of DEC’s Commissioner, and DEC has the

opportunity to provide input on projects requiring SRBC action.

The Susquehanna River is the largest tributary to the Chesapeake Bay, with average annual flow
to the Bay of over 20 billion gallons per day. Based upon existing consumptive use approvals
plus estimates of other uses below the regulatory threshold requiring approval, SRBC estimates
current maximum use potential in the Basin to be 882.5 million gallons per day. Projected
maximum consumptive use in the Basin for gas drilling, calculated by SRBC based on twice the
drilling rate in the Barnett Shale play in Texas, is about 28 million gallons per day as an annual

average.

2.4.7.3 Great Lakes-St. Lawrence River Basin

In New York, the Great Lakes-St. Lawrence River Basin is the watershed of the Great Lakes and
St. Lawrence River, upstream from Trois Rivieres, Quebec, and includes all or parts of 34
counties, including the Lake Champlain and Finger Lakes sub-watersheds. Approximately 80
percent of New York's fresh surface water, over 700 miles of shoreline, and almost 50% of New
York’s lands are contained in the drainage basins of Lake Ontario, Lake Erie, and the St.
Lawrence River. Jurisdictional authorities in the Great Lakes-St. Lawrence River Basin, in
addition to the Department, include the Great Lakes Commission, the Great Lakes Fishery

Commission, the International Joint Commission, the Great Lakes-St. Lawrence River Water

42http://www.srbc.nct/[)ro,qrams/proircvicwmarccllusticr3 .htm
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Resources Compact Council, and the Great Lakes-St. Lawrence Sustainable Water Resources

Regional Body.

2.4.8 Water Resources Replenishment™®

The ability of surface water and groundwater systems to support withdrawals for various
purposes, including natural gas development, is based primarily on replenishment (recharge).

The Northeast region typically receives ample precipitation that replenishes surface water (runoff

and groundwater discharge) and groundwater (infiltration).

The amount of water available to replenish groundwater and surface water depends on several
factors and varies seasonally. A “water balance” is a common, accepted method used to describe
when the conditions allow groundwater and surface water replenishment and to evaluate the
amount of withdrawal that can be sustained. The primary factors included in a water balance are

precipitation, temperature, vegetation, evaporation, transpiration, soil type, and slope.

Groundwater recharge (replenishment) occurs when the amount of precipitation exceeds the
losses due to evapotranspiration (evaporation and transpiration by plants) and water retained by
soil moisture. Typically, losses due to evapotranspiration are large in the growing season and
consequently, less groundwater recharge occurs during this time. Groundwater also is recharged
by losses from streams, lakes, and rivers, either naturally (in influent stream conditions) or
induced by pumping. The amount of groundwater available from a well and the associated
aquifer is typically determined by performing a pumping test to determine the “safe yield.” The
safe yield is the amount of groundwater that can be withdrawn for an extended period without
depleting the aquifer. Non-continuous withdrawal provides opportunities for water resources to

recover during periods of non-pumping.

Surface water replenishment occurs directly from precipitation, from surface runoff, and by
groundwater discharge to surface water bodies. Surface runoff occurs when the amount of
precipitation exceeds infiltration and evapotranspiration rates. Surface water runoff typically is
greater during the non-growing season when there is little or no evapotranspiration, or where soil

permeability is relatively low.

# Text provided by Alpha, p. 3-26
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Short-term variations in precipitation may result in droughts and floods which affect the amount
of water available for groundwater and surface water replenishment. Droughts of significant
duration reduce the amount of surface water and groundwater available for withdrawal. Periods
of drought may result in reduced stream flow, lowered lake levels, and reduced groundwater

levels until normal precipitation patterns return.

Floods may occur from short or long periods of above-normal precipitation and rapid snow melt.
Flooding results in increased flow in streams and rivers and may increase levels in lakes and
reservoirs. Periods of above-normal precipitation that may cause flooding also may result in
increased groundwater levels and greater availability of groundwater. The duration of floods

typically is relatively short compared to periods of drought.

The SRBC and DRBC have established evaluation processes and mitigation measures to assure
adequate replenishment of water resources. The evaluation processes for proposed withdrawals
address recharge potential and low-flow conditions. Examples of the mitigation measures

utilized by the SRBC include:

. Replacement — release of storage or use of a temporary source
. Discontinue — specific to low-flow periods

. Conservation releases

. Payments

. Alternatives — proposed by applicant

Operational conditions and mitigation requirements establish passby criteria and withdrawal
limits during low flow conditions. A passby flow is a prescribed quantity of flow that must be
allowed to pass an intake when withdrawal is occurring. Passby requirements also specify low-

flow conditions during which no water can be withdrawn.

2.4.9 Floodplains
Floodplains are low-lying lands next to rivers and streams. When left in a natural state,
floodplain systems store and dissipate floods without adverse impacts on humans, buildings,

roads or other infrastructure. Floodplains can be viewed as a type of natural infrastructure that
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can provide a safety zone between people and the damaging waters of a flood. Changes to the
landscape outside of floodplain boundaries, like urbanization and other increases in the area of
impervious surfaces in a watershed, may increase the size of floodplains. Floodplain information
is found on Flood Insurance Rate Maps (FIRMs) produced by the Federal Emergency
Management Agency (FEMA). These maps are organized on either a county, or a town, city or
village basis and are available through the FEMA Map Service Center.** They may also be

viewed at local government, DEC, and county and regional planning offices.

A floodplain development permit issued by a local government (town, city or village) must be
obtained before commencing any floodplain development activity. This permit must comply
with a local floodplain development law (often named Flood Damage Prevention Laws),
designed to assure that development will not incur flood damages or cause additional off-site
flood damages. These local laws, which qualify communities for participation in the National
Flood Insurance Program (NFIP), require that any development in mapped, flood hazard areas
be built to certain standards, identified in the NFIP regulations (44 CFR 60.3) and the Building
Code of New York State and the Residential Code of New York State. Floodplain development
is defined to mean any man-made change to improved or unimproved real estate, including but
not limited to buildings or other structures (including gas and liquid storage tanks), mining,
dredging, filling, paving, excavation or drilling operations, or storage of equipment or materials.
Virtually all communities in New York with identified flood hazard areas participate in the

NFIP.

The area that would be inundated by a 100-year flood (better thought of as an area that has a one
percent or greater chance of experiencing a flood in any single year) is designated as a Special
Flood Hazard Area. The 100-year flood is also known as the “base flood,” and the elevation that
the base flood reaches is known as the “base flood elevation” (BFE). The BFE is the basic
standard for floodplain development, used to determine the required elevation of the lowest floor
of any new or substantially improved structure. For streams where detailed hydraulic studies
have identified the BFE, the 100-year floodplain has been divided into two zones, the floodway

and the floodway fringe. The floodway is that area that must be kept open to convey flood waters

44 http://msc.fema.gov
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downstream. The floodway fringe is that area that can be developed in accordance with FEMA
standards as adopted in local law. The floodway is shown either on the community's FIRM or on
a separate “Flood Boundary and Floodway” map or maps published before about 1988. Flood
Damage Prevention Laws differentiate between more hazardous floodways and other areas
inundated by flood water. In particular for floodways, no encroachment can be permitted unless
there is an engineering analysis that proves that the proposed development does not increase the

BFE by any measurable amount at any location.

Each participating community in the State has a designated floodplain administrator. This is
usually the building inspector or code enforcement official. If development is being considered
for a flood hazard area, then the local floodplain administrator reviews the development to
ensure that construction standards have been met before issuing a floodplain development

permit.

2.4.9.1 Analysis of Recent Flood Events*

The Susquehanna and Delaware River Basins in New York are vulnerable to frequent, localized
flash floods every year. These flash floods usually affect the small tributaries and can occur with
little advance warning. Larger floods in some of the main stem reaches of these same river-
basins also have been occurring more frequently. For example, the Delaware River in Delaware
and Sullivan counties experienced major flooding along the main stem and in its tributaries
during more than one event from September 2004 through June 2006 (Schopp and Firda, 2008).

Significant flooding also occurred along the Susquehanna River during this same time period.

The increased frequency and magnitude of flooding has raised a concern for unconventional gas
drilling in the floodplains of these rivers and tributaries, and the recent flooding has identified
concerns regarding the reliability of the existing Federal Emergency Management Agency
(FEMA) Flood Insurance Rate Maps (FIRMs) that depict areas that are prone to flooding with a
defined probability or recurrence interval. The concern focused on the Susquehanna and
Delaware Rivers and associated tributaries in Steuben, Chemung, Tioga, Broome, Chenango,

Otsego, Delaware and Sullivan counties, New York.

3 Text provided by Alpha, p. 3-30
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2.4.9.2 Flood Zone Mapping™

Flood zones are geographic areas that the Federal Emergency Management Agency (FEMA) has
defined according to varying levels of flood risk. These zones are depicted on a community’s
FIRM. Each zone reflects the severity or type of flooding in the area and the level of detailed

analysis used to evaluate the flood zone.

Appendix 1 Alpha’s Table 3.4 — FIRM Maps summarizes the availability of FIRMs for New
York State as of July 23, 2009 (FEMA, 2009a). FIRMs are available for all communities in
Broome, Delaware, and Sullivan county. The effective date of each FIRM is included in
Appendix 1. As shown, many of the communities in New York use FIRMs with effective dates
prior to the recent flood events. Natural and anthropogenic changes in stream morphology (e.g.,
channelization) and land use/land cover (e.g., deforestation due to fires or development) can
affect the frequency and extent of flooding. For these reasons, FIRMs are updated periodically
to reflect current information. Updating FIRMs and incorporation of recent flood data can take

two to three years (FEMA, 2009b).

While the FIRMs are legal documents that depict flood-prone areas, the most up-to-date
information on extent of recent flooding is most likely found at local or county-wide planning or
emergency response departments (DRBC, 2009). Many of the areas within the Delaware and
Susquehanna River Basins that were affected by the recent flooding of 2004 and 2006 lie outside
the flood zones noted on the FIRMs (SRBC, 2009; DRBC, 2009; Delaware County 2009). Flood
damage that occurs outside the flood zones often is related to inadequate maintenance or sizing
of storm drain systems and is unrelated to streams. The FIRMs (as of July 23, 2009) do not
reflect the recent flood data. Mapping the areas affected by recent flooding in the Susquehanna
River Basin currently is underway and is scheduled to be published in late 2009 (SRBC, 2009).
Updated FIRMs are being prepared for communities in Delaware County affected by recent

flooding and are expected to be released in late 2009 (Delaware County, 2009).

According to the Division of Water, preliminary county-wide FIRM’s have been developed and
distributed for Sullivan and Delaware counties and are scheduled to be distributed for Broome

County in September 2009. Those will become final sometime during 2010.

4 Ibid.,
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2.4.9.3 Seasonal Analysis*’

The historic and recent flooding events do not show a seasonal trend. Flooding in Delaware
County, which resulted in Presidential declarations of disaster and emergency between 1996 and
2006, occurred during the following months: January 1996, November 1996, July 1998, August
2003, October 2004, August 2004 and April 2005 (Tetra Tech, 2005). The Delaware River and
many of its tributaries in Delaware and Sullivan counties experienced major flooding that caused
extensive damage from September 2004 to June 2006 (Schopp and Firda, 2008). These data
show that flooding is not limited to any particular season and may occur at any time during the

year.

2.4.10 Freshwater Wetlands

Freshwater wetlands are lands and submerged lands, commonly called marshes, swamps,
sloughs, bogs, and flats, supporting aquatic or semi-aquatic vegetation. These ecological areas
are valuable resources, necessary for flood control, surface and groundwater protection, wildlife
habitat, open space, and water resources. Freshwater wetlands also provide opportunities for
recreation, education and research, and aesthetic appreciation. Adjacent areas may share some of

these values and, in addition, provide a valuable buffer for the wetlands.

The Department has classified regulated freshwater wetlands according to their respective
functions, values and benefits. Wetlands may be Class I, II, III or IV. Class I wetlands are the

most valuable and are subject to the most stringent standards.

The Freshwater Wetlands Act (FWA), Article 24 of the Environmental Conservation Law,
provides DEC and the Adirondack Park Agency with the authority to regulate freshwater
wetlands in the State. The NYS Legislature passed the Freshwater Wetlands Act in 1975 in
response to uncontrolled losses of wetlands and problems resulting from those losses, such as
increased flooding. The FWA protects wetlands larger than 12.4 acres (5 hectares) in size, and
certain smaller wetlands of unusual local importance. In the Adirondack Park, the Adirondack
Park Agency (APA) regulates wetlands, including wetlands above one acre in size, or smaller
wetlands if they have free interchange of flow with any surface water. The law requires DEC and

APA to map those wetlands that are protected by the FWA. In addition, the law requires DEC

T 1bid., p. 3-31
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and APA to classify wetlands. Inside the Adirondack Park, wetlands are classified according to
their vegetation cover type. Outside the Park, DEC classifies wetlands according to 6 NYCRR
Part 664, Wetlands Mapping and Classification.*® Around every regulated wetland is a regulated

adjacent area of 100 feet, which serves as a buffer area for the wetland.

FWA’s main provisions seek to regulate those uses that would have an adverse impact on
wetlands, such as filling or draining. Other activities are specifically exempt from regulation,
such as cutting firewood, continuing ongoing activities, certain agricultural activities, and most
recreational activities like hunting and fishing. In order to obtain an FWA permit, a project must
meet the permit standards in 6NYCRR Part 663, Freshwater Wetlands Permit Requirement
Regulations.* Intended to prevent despoliation and destruction of freshwater wetlands, these

regulations were designed to:

e preserve, protect, and enhance the present and potential values of wetlands;
e protect the public health and welfare; and
e be consistent with the reasonable economic and social development of the State.

2.4.11 Visual Resources®

The 1992 GEIS stated that the impacts of gas drilling activities on visual resources of statewide
significance are addressed on a case-by-case basis during the permit review process. When a
proposed activity might have a negative visual impact, appropriate mitigating conditions are

added to the permit.

In its guidance document, DEP-00-2 “Assessing and Mitigating Visual Impacts,” the Department
provides an inventory of aesthetic resources. It is important to note that the Department
continuously updates the guidance document to add significant scenic and aesthetic resources
that have not yet been designated in New York State; therefore the document should be
referenced for each application. Currently, these resources can be derived from one or more of

the following categories:

“8 6 NYCRR 664 - http://www.dec.ny.gov/regs/4612.html

4 6 NYCRR 663 - http://www.dec.ny.gov/regs/4613.html

SONTC, 2009.
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1y

2)

3)

4)

5)

6)
7)

8)

9)

10)

11)

12)

13)

14)

15)

A property on or eligible for inclusion in the National or State Register of Historic
Places [16 U.S.C. §470a et seq., Parks, Recreation and Historic Preservation Law
Section 14.07].

State Parks [Parks, Recreation and Historic Preservation Law Section 14.07].

Urban Cultural Parks [Parks, Recreation and Historic Preservation Law Section
35.15];

The State Forest Preserve [NYS Constitution Article XIV]

National Wildlife Refuges [16 U.S.C. 668dd], State Game Refuges and State Wildlife
Management Areas [ECL 11-2105]

National Natural Landmarks [36 CFR Part 62]
The National Park System, Recreation Areas, Seashores, Forests [16 U.S.C. Ic]

Rivers designated as National or State Wild, Scenic or Recreational [16 U.S.C.
Chapter 28, ECL 15-2701 et seq.]

A site, area, lake, reservoir or highway designated or eligible for designation as scenic
[ECL Article 49 or DOT equivalent and APA. Designated State Highway Roadside
(Article 49 Scenic Road).

Scenic Areas of Statewide Significance [of Article 42 of Executive Law]

A State or federally designated trail, or one proposed for designation [16 U.S.C.
Chapter 27 or equivalent]

Adirondack Park Scenic Vistas; [Adirondack Park Land Use and Development Map]

State Nature and Historic Preserve Areas; [Section 4 of Article XIV of State
Constitution.

Palisades Park; [Palisades Park Commission]

Bond Act Properties purchased under Exceptional Scenic Beauty or Open Space
category.

Many resources of the above type are found within the Marcellus and other shale regions.
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Chapter 3 Proposed SEQRA Review Process
3.1 Introduction — Use of a Generic Environmental Impact Statement
The Department’s regulations to implement the State Environmental Quality Review Act

(“SEQRA”), available at http://www.dec.ny.gov/regs/4490.html, authorize the use of generic

environmental impact statements to assess the environmental impacts of separate actions having
generic or common impacts. A generic environmental impact statement and its findings “set
forth specific conditions or criteria under which future actions will be undertaken or approved,
including requirements for any subsequent SEQR compliance.”’ When a final generic
environmental impact statement has been filed, “no further SEQR compliance is required if a
subsequent proposed action will be carried out in conformance with the conditions and

thresholds established for such actions” in the generic environmental impact statement.”

3.1.1 1992 GEIS and Findings

Drilling and production of separate oil and gas wells, and other wells regulated under the Oil,
Gas and Solution Mining Law (Article 23 of the Environmental Conservation Law) have
common impacts. After a comprehensive review of all the potential environmental impacts of

oil and gas drilling and production in New York, the Department found in 1992 that issuance of a

16 NYCRR 617.10(c)
26 NYCRR 617.10(d)(1)
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standard, individual oil or gas well drilling permit anywhere in the state, when no other permits
are involved, does not have a significant environmental impact.® See Appendix 2. The review
was conducted in accordance with SEQRA and is memorialized in the 1988 Draft and 1992 Final
GEIS on the Oil, Gas and Solution Mining Program, which are incorporated by reference into
this Supplement.* A separate finding was made that issuance of an oil and gas drilling permit for
a surface location above an aquifer is also a non-significant action based on special freshwater

aquifer drilling conditions implemented by the Department.

The Department further found in 1992 that issuance of a drilling permit for a location in a State
Parkland, in an Agricultural District, or within 2,000 feet of a municipal water supply well, or for
a location which requires other DEC permits, may be significant and requires a site-specific
SEQRA determination. The only instance where issuance of an individual permit to drill an oil
or gas well is always significant and always requires a Supplemental Environmental Impact
Statement ("SEIS") is when the proposed location is within 1,000 feet of a municipal water

supply well.

The Department also evaluated the action of leasing of state land for oil and gas development
under SEQRA and found no significant environmental impact associated with that action.’
Lease clauses and the permitting process with its attendant environmental review mitigate any

potential impacts that could result from a proposal to drill. See Appendix 3.

3.1.2 Need for a Supplemental GEIS

The SEQRA regulations require preparation of a supplement to a final generic environmental
impact statement if a subsequent proposed action may have one or more significant adverse
environmental impacts which were not addressed.® The Department determined that some
aspects of the current and anticipated application of horizontal drilling and high-volume
hydraulic fracturing warranted further review in the context of a Supplemental Generic

Environmental Impact Statement (SGEIS or Supplement). This determination was based

3http://www.dcc.n\/.,qov/docs/matcrialsﬁrnincrals pdf/geisfindorig.pdf

4 http://www.dec.ny.gov/energy/45912.html

5 Supplemental Findings Statement, April 19, 2003 (http://www.dec.ny.gov/docs/materials_minerals_pdf/geisfindsup.pdf)

66 NYCRR 617.10(d)(4)
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primarily upon three key factors: (1) required water volumes in excess of GEIS descriptions, (2)
possible drilling in the New York City Watershed, in or near the Catskill Park, and near the
federally designated Upper Delaware Scenic and Recreational River, and (3) longer duration of

disturbance at multi-well drilling sites.

1) Water Volumes: The GEIS describes use of up to 80,000 gallons of water for a typical
hydraulic fracturing operation. Multi-stage hydraulic fracturing of horizontal shale wells
may require the use and management of millions of gallons of water for each well. This
raised concerns about the volume of chemical additives present on a site, withdrawal of
large amounts of water from surface water bodies, and the management and disposal of
flowback water.

2) Anticipated Drilling Locations: While the GEIS does address drilling in drinking water
watersheds, areas of rugged topography, unique habitats and other sensitive areas, oil and
gas activity in the eastern third of the State was rare to non-existent at the time of
publication. Although the 1992 Findings have statewide applicability, the SGEIS
examines whether additional regulatory controls are needed in any of the new geographic
areas of interest given the attributes and characteristics of those areas. For example, the
GEIS does not address drilling in the vicinity of the New York City watershed
infrastructure which exists in the prospective area for Marcellus Shale drilling.

3) Multi-well pads: Well operators previously suggested that as many as 16 horizontal
wells could be drilled at a single well site, or pad. As stated in the following chapters,
current information suggests that 6 to 10 wells per pad is the likely distribution. While
this method will result in fewer disturbed surface locations, it will also result in a longer
duration of disturbance at each drilling pad than if only one well were to be drilled there.
ECL §23-0501(1)(b)(1)(vi) requires that all horizontal infill wells in a multi-well shale
unit be drilled within three years of the date the first well in the unit commences drilling.
The potential impacts of this type of multi-well project are not addressed in the GEIS.

3.2  Future SEQRA Compliance

The 1992 Findings Statement describes the well permit and attendant environmental review
processes for individual oil and gas wells. Each application to drill a well is an individual
project, and the size of the project is defined as the surface area affected by development. The
Department, which has had exclusive statutory authority since 1981 to regulate oil and gas

development activities, is lead agency for purposes of SEQRA compliance.

When application documents demonstrate conformance with the GEIS, SEQRA is satisfied and
no Determination of Significance or Negative or Positive Declaration under SEQRA is required.
In that event Staff files a record of consistency with the GEIS. For the permit issuance actions
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identified in the Findings Statement as potentially significant, or other projects where
circumstances exist that prevent a consistency determination, the Department’s Full
Environmental Assessment Form (EAF)’ is required and a site specific determination of
significance is made. Examples since 1992 where this determination has been made include
underground gas storage projects, well sites where special noise mitigation measures are
required, well sites that disturb more than two and a half acres in designated Agricultural
Districts, and geothermal wells drilled in proximity to New York City water tunnels. As stated
above, wells closer than 2,000 feet to a municipal water supply well would also require further

site-specific review, but none have been permitted since 1992.

Upon final approval and filing of this Supplemental Generic Environmental Statement, and

subsequent issuance of Supplemental Findings, the following will result:

1) An EAF Addendum for High-Volume Hydraulic Fracturing will be required in addition
to the other well permit application materials. The EAF Addendum will provide the
information necessary for Department staff to determine the next step based on the
SGEIS Supplemental Findings Statement.

2) In cases where the SGEIS Supplemental Findings Statement indicates that the GEIS and
the Supplement satisfy SEQRA, Department staff will not make Determinations of
Significance or issue Negative or Positive Declarations. Such projects have common
potential impacts, and the GEIS and this Supplement identify common mitigation
measures that will be implemented through existing regulatory programs and permit
conditions. Staff will file a record of GEIS/SGEIS consistency and process the well
permit application. Permit conditions will be added on a site-specific basis to ensure that
the permitted activities will not have a significant effect on the environment.

3) If the proposed action is not addressed in the GEIS and the Supplement, then additional
information will be required to determine whether the project may result in one or more
significant adverse environmental impacts. The projects that the Department proposes
fall into this category are listed in Section 3.2.3. Depending on the nature of the action,
the additional information may include the Full EAF; topographic, geological or
hydrogeological information; air impact analysis; chemical information or other
information deemed necessary by the Department to determine the potential for a
significant adverse environmental impact. A site-specific or project-specific
supplemental environmental impact statement may be required.

"http://www.dec.ny.gov/docs/permits_ej_operations_pdf/longeaf.pdf
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4) A supplemental findings statement must be prepared if the proposed action is adequately
addressed in the GEIS and the Supplement but is not addressed in the GEIS Findings
Statement or the SGEIS Supplemental Findings Statement.

The following sections explain how this Supplement will be used, together with the previous

GEIS, to satisfy SEQRA when high-volume hydraulic fracturing is proposed.

3.2.1 Review Parameters
In conducting SEQRA reviews, the Department will handle the topics of SGEIS applicability,

individual project scope, project size and lead agency as follows.

3.2.1.1 SGEIS Applicability - Definition of High-Volume Hydraulic Fracturing

The GEIS describes 80,000 gallons as the volume of a typical water-gel fracturing job. High-
volume hydraulic fracturing (or “slickwater fracturing”) of horizontal wells as described in this
Supplement requires millions of gallons of water. Horizontal well fracturing is done in stages,
using 300,000-600,000 gallons of water per stage (Chapter 5). Fracturing a vertical well by this
method could be equivalent to a single stage of a horizontal job, and could therefore require

300,000 or more gallons of water.

Potential impacts directly related to water volume are associated with water withdrawals, the
volume of chemicals present on the well pad for fracturing, the handling and disposition of
flowback water, and road use by trucks to haul both fresh water and flowback water. Judgment
of when these impacts become substantial enough to require all of the additional controls
described in this Supplement is subjective. The Department proposes the following
methodology, applicable to both vertical and horizontal wells that will be subjected to hydraulic

fracturing:

< 80,000 gallons: Not considered high-volume; GEIS mitigation is sufficient.

80,001 — 299,999 gallons:  May be considered high-volume. The applicant must complete the
portions of the EAF Addendum related to water source, fracture
fluid makeup, distances, water wells and a fluid disposal plan. For
a multi-well site, the applicant must also complete the portions
related to air emissions (e.g., stack heights, particulate matter
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controls, etc.). The Department will determine, based on potential
impacts, to what extent SGEIS mitigation measures are required to

satisfy SEQRA.

> 300,000 gallons: Always considered high-volume. All relevant procedures and
mitigation measures set forth in this Supplement are required for
the SGEIS and GEIS to satisfy SEQRA without a site-specific

determination.

3.2.1.2 Project Scope

Each application to drill a well will continue to be considered as an individual project with
respect to well drilling, construction, hydraulic fracturing (including additive use), and any
aspects of water and materials management (source, containment and disposal) that vary between
wells on a pad. Well permits will be individually issued and conditioned based on review of
well-specific application materials. However, location screening for well pad setbacks and other
required permits, review of access road location and construction, and the required stormwater
permit coverage will be for the well pad based on submission of the first well permit application

for the pad.

The only two cases where the project scope extends beyond the well pad and its access road are
when the application documents propose surface water withdrawals or centralized flowback
water surface impoundments that have not been previously approved by the Department. Such
proposed withdrawals and impoundments will be considered part of the project scope for the first
well permit application that indicates their use, and all well permit applications that propose their
use will be considered incomplete until the Department has approved the withdrawal or the

impoundment.

Chapter 3 of the GEIS and Section 1.5 of the Final Scope explain why gathering lines,
compressor stations and pipelines are not within the scope of project review for well permit
applications by the Department. Chapter 5 of this Supplement describes the facilities likely to be
associated with a multi-well shale gas production site, and also provides details on the Public

Service Commission’s environmental review process for these facilities.
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3.2.1.3 Size of Project

The size of the project will continue to be defined as the surface acreage affected by
development, including the well pad, the access roads, and any other physical alteration
necessary. The Department’s well drilling and construction requirements, including the
supplementary permit conditions proposed herein, preclude any subsurface impacts other than
the permitted action to recover hydrocarbons. Most wells will be drilled on multi-well pads,
described in Chapter 5 as likely to be between 4 and 5 acres in size, with pads larger than 5 acres
possible, during the drilling and hydraulic fracturing stages of operations. Average production
pad size, after reclamation, is likely to be between 1 and 3 acres. Access road acreage depends
on the location, the length of the road and other factors. In general, each 150 feet of access road

adds 1/10"™ of an acre to the total surface acreage disturbance.

Centralized flowback water surface impoundments, when included in the project scope, may be
as large as five acres for the impoundment itself, plus the acreage necessary for the access road,

work areas, and to restrict access.

Surface water withdrawal sites will generally consist of hydrants, meters, power facilities, a
gravel pad for water truck access, and possibly one or more storage tanks. These sites would

generally be expected to be rather small, less than an acre or two in size.

3.2.1.4 Lead Agency

In 1981, the Legislature gave exclusive authority to the Department to regulate the oil, gas and
solution mining industries under ECL §23-0303(2). Thus, only the Department has jurisdiction
to grant drilling permits for wells subject to Article 23, except within State Parklands. The
criteria for lead agency specify that the lead agency should be the one that has the broadest
governmental powers for investigation into the impacts and the greatest capability for the most
through environmental assessment of the action. These criteria would support the Department as
lead agency. However, if the proposed action falls under the jurisdiction of more than one
agency, based, for example, on the need for a local floodplain development permit, the lead
agency must be determined by agreement among the involved agencies. An involved agency has

the obligation to ensure that the lead agency is aware of all issues of concern to the involved
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agency. To the extent practicable, the Department will actively seek lead agency designation

consistent with the general intent of Chapter 846 of the Laws of 1981.

3.2.2 EAF Addendum

The 1992 Findings authorized use of a shortened, program-specific environmental assessment
form ("EAF"), which is required with every well drilling permit application.® (See Appendices 2
and 5). The EAF and well drilling application form” do not stand alone, but are supported by the
four-volume GEIS, the applicant’s well location plat, proposed site-specific drilling and well
construction plans, Department staff's site visit, and GIS-based location screening, using the
most current data available. Oil and gas staff consults and coordinates with staff in other
Department programs when site review and the application documents indicate an environmental

concern or potential need for another Department permit.

The Department has developed an EAF Addendum for gathering and compiling the information
needed for two purposes: (1) to evaluate high-volume hydraulic fracturing projects in the

context of this SGEIS and its Supplemental Findings Statement with respect to SEQRA, and (2)
to identify the required site-specific mitigation measures. The EAF Addendum will be required

as follows:

1) With the application to drill the first well on a pad proposed for high-volume
hydraulic fracturing;

2) With the applications to drill subsequent wells on the pad for high-volume
hydraulic fracturing if any of the information changes; and

3) Prior to high-volume re-fracturing of an existing well.
Categories of information required with the EAF addendum are summarized below, and

Appendix 6 provides a full listing of the proposed EAF Addendum requirements.

3.2.2.1 Hydraulic Fracturing Information
Required information will include the minimum depth and elevation of the top of the fracture

zone, estimated maximum depth and elevation of the bottom of potential fresh water,

*http://www.dec.ny.gov/docs/materials_minerals_pdf/eaf dril.pdf

? http://www.dec.ny.gov/docs/materials_minerals_pdf/dril_req.pdf
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identification of the proposed fracturing service company and additive products, the proposed

volume of fracturing fluid and percent by weight of water, proppants and each additive.

3.2.2.2 Water Source Information

The operator will be required to identify the source of water used to be used for hydraulic
fracturing, and provide information about any newly proposed surface water source that has not
been previously approved by the Department as part of a well permit application. The proposed
withdrawal location, information about the size of the upstream drainage area and available
stream gauge data will be required to demonstrate the operator’s compliance relative to stream

flow and the narrative flow standard in 6 NYCRR 703.2.

3.2.2.3 Distances
Distances to the following resources or cultural features will be required, along with a
topographic map of the area showing the well pad, well location, and scaled distances to the

relevant resources and features.

e Surface location of proposed well to any known water well or domestic supply spring
within 2,640 feet;

e Closest edge of well pad to:

0 Any water supply reservoir within 1,320 feet (includes reservoir stem and
controlled lake in NYC Watershed),

O Any perennial or intermittent stream, wetland, storm drain, lake or pond within
660 feet (includes watercourse in NYC Watershed),

0 Any occupied structures or places of assembly within 1,320 feet; and
e Capacity of rig fuel tank and distance to:
O Any primary or principal aquifer, public or private water well, domestic-supply
spring, reservoir, perennial or intermittent stream, storm drain, wetland, lake or

pond within 500 feet of the planned tank location (include reservoir stem,
controlled lake and watercourse in NYC Watershed).
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3.2.2.4 Water Well Information

The EAF addendum for high-volume hydraulic fracturing will require evidence of diligent
efforts by the well operator to determine the existence of public or private water wells and
domestic-supply springs within half a mile (2,640 feet) of any proposed drilling location. The
operator will be required to identify the wells and provide available information about their
depth, completed interval and use. Use information will include whether the well is public or
private, community or non-community and the type of facility or establishment if it is not a

private residence. Information sources available to the operator include:

o direct contact with municipal officials,

. direct communication with property owners and tenants,

J communication with adjacent lessees,

J EPA’s Safe Drinking Water Act Information System database, available at

http://oaspub.epa.gov/enviro/sdw_form_v2.create_page?state_abbr=NY , and

° DEC’s Water Well Information search wizard, available at
http://www.dec.ny.gov/cfmx/extapps/WaterWell/index.cfm?view=searchByCounty .

Upon receipt of a well permit application, Department staff will compare the operator’s well list
to internally available information and notify the operator of any discrepancies or additional
wells that are indicated within half a mile of the proposed well pad. The operator will be

required to amend its EAF Addendum accordingly.

3.2.2.5 Fluid Disposal Plan

The Department’s oil and gas regulations, specifically 6 NYCRR 554.1(c)(1), require a fluid
disposal plan to be approved by the Department prior to well permit issuance for “any operation
in which the probability exists that brine, salt water or other polluting fluids will be produced or
obtained during drilling operations in sufficient quantities to be deleterious to the surrounding
environment . . .” To fulfill this obligation, the EAF Addendum will require information about

flowback water disposition, including:

e Planned transport off of well pad (truck or piping), and information about any proposed
piping;
Draft SGEIS 9/30/2009, 3-10
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e Planned disposition (e.g., treatment facility, disposal well, reuse, centralized surface
impoundment or centralized tank facility);

e Identification and permit numbers for any proposed treatment facility or disposal well
located in New York; and

e Location and detailed construction and operational information for any proposed
centralized flowback water surface impoundment located in New York.
3.2.2.6 Operational Information

Other required information about well pad operations will include:

¢ Information about the planned construction and capacity of the reserve pit;

e Information about the number and individual and total capacity of receiving tanks on the
well pad for flowback water;

e Stack heights for: drilling rig and hydraulic fracturing engines, flowback vent/flare,
glycol dehydrator. If proposed flowback vent/flare stack height is less than 30 feet, then
documentation that previous drilling at the pad did not encounter H2S is required;

e Description of planned public access restrictions, including physical barriers and distance
to edge of well pad; and

e Description of other control measures planned to reduce particulate matter emissions
during the hydraulic fracturing process.

3.2.2.7 Invasive Species Survey and Map
The Department will require that well operators submit, with the EAF Addendum, a
comprehensive survey of the entire project site, documenting the presence and identity of any
invasive plant species. As described in Chapter 7, this survey will establish a baseline measure of
percent aerial coverage and, at a minimum, must include the plant species identified on the
Interim List of Invasive Plant Species in New York State. A map (1:24,000) showing all
occurrences of invasive species within the project site must be produced and included with the

survey as part of the EAF Addendum.

3.2.2.8 Required Affirmations

The EAF Addendum will require operator affirmations to address the following:
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e pass by flow for surface water withdrawals,
e review of local floodplain maps,

e review of local comprehensive, open space and/or agricultural plan or similar policy
documents,

e residential water well sampling and monitoring,
e access road location,

e stormwater permit coverage,

e use of ultra-low sulfur fuel,

e preparation of site plans to address visual and noise impacts, invasive species mitigation
and greenhouse gas emissions, and

e adherence to all well permit conditions.

3.2.3 Projects Requiring Site-Specific SEQRA Determinations

The Department proposes that site-specific environmental assessments and SEQRA
determinations be required for the high-volume hydraulic fracturing projects listed below,
regardless of the target formation, the number of wells drilled on the pad and whether the wells

are vertical or horizontal.

1) Any proposed high-volume hydraulic fracturing where the top of the target fracture
zone is shallower than 2,000 feet along the entire proposed length of the wellbore;

2) Any proposed high-volume hydraulic fracturing where the top of the target fracture
zone at any point along the entire proposed length of the wellbore is less than 1,000
feet below the base of a known fresh water supply;

3) Any proposed centralized flowback water surface impoundment. Emphasis of the
initial review will be on proposed additive chemistry relative to potential emissions of
Hazardous Air Pollutants. Additional review of site topography, geology and
hydrogeology will be required for any proposed centralized flowback water surface
impoundment at the following locations:

a) within 1,000 feet of a reservoir;
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b) within 500 feet of a perennial or intermittent stream, wetland, storm drain, lake or
pond, or within 300 feet of a public or private water well or domestic supply

spring;
4) Any proposed well pad within 300 feet of a reservoir, reservoir stem or controlled

lake;10

5) Any proposed well pad within 150 feet of a private water well, domestic-use spring,
watercourse, perennial or intermittent stream, storm drain, lake or pond; 1

6) A proposed surface water withdrawal that is found not to be consistent with the
Department’s preferred passby flow methodology as described in Chapter 7; and

7) Any proposed well location determined by NYCDEP to be within 1,000 feet of
subsurface water supply infrastructure.

In addition, the Department will continue to review applications in accordance with its 1992
finding that issuance of a permit to drill less than 1,000 feet from a municipal water supply well
is considered “always significant” and requires a site-specific Supplemental Environmental
Impact Statement (SEIS) dealing with groundwater hydrology, potential impacts and mitigation
measures. Any proposed well location between 1,000 and 2,000 feet from a municipal water
supply well requires a site-specific assessment and SEQRA determination, and may require a
site-specific SEIS. The GEIS provides the discretion to apply the same process to other public
water supply wells. The Department will continue to exercise its discretion regarding
applicability to other public supply wells (i.e., community and non-community water supply

system wells) when information is available.

The Department is not proposing to alter its 1992 Findings that proposed disposal wells require
individual site-specific review or that proposed disturbances larger than 2.5 acres in designated
Agricultural Districts require a site-specific SEQRA determination. Likewise, proposed projects
that require other Department permits will continue to require site-specific SEQRA

determinations regarding the activities covered by those permits. No site-specific determination

is necessary when coverage under a general stormwater permit is required, as the Department

issues its general permits pursuant to a separate process.

1 The terms “reservoir stem” and “controlled lake” as used here are only applicable in the New York City Watershed, as defined
by NYC’s Watershed rules and regulations. See Section 2.4.4.3.

" The term “watercourse” as used here is only applicable in the New York City Watershed, as defined by NYC’s Watershed
rules and regulations. See Section 2.4.4.3.
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This Chapter supplements and expands upon Chapter 5 of the GEIS. Sections 4.1 through 4.5
and the accompanying figures and tables were provided in their entirety by Alpha
Environmental, Inc., under contract to NYSERDA to assist the Department with research related
to this SGEIS."! Alpha’s citations are retained for informational purposes, and are listed in the
“consultants’ references” section of the Bibliography. Section 4.6 discusses how Naturally
Occurring Radioactive Materials (NORM) in Marcellus Shale Marcellus Shale is addressed in
the SGEIS.

The influence of natural geologic factors with respect to hydraulic fracture design and subsurface
fluid mobility is discussed Chapter 5, specifically in Sections 5.8 (hydraulic fracture design) and
5.11.1.1 (subsurface fluid mobility).

4.1  Introduction

The natural gas industry in the US began in 1821 with a well completed by William Aaron Hart
in the upper Devonian Dunkirk Shale in Chautauqua County. The “Hart” well supplied
businesses and residents in Fredonia, New York with natural gas for 37 years. Hundreds of
shallow wells were drilled in the following years into the shale along Lake Erie and then
southeastward into western New York. Shale gas fields development spread into Pennsylvania,
Ohio, Indiana, and Kentucky. Gas has been produced from the Marcellus since 1880 when the
first well was completed in the Naples field in Ontario County. Eventually, as other formations
were explored, the more productive conventional oil and natural gas fields were developed and

shale gas (unconventional natural gas) exploration diminished.

The US Energy Research and Development Administration (ERDA) began to evaluate gas
resources in the US in the late 1960s. The Eastern Gas Shales Project was initiated in 1976 by
the ERDA (later the US Department of Energy) to assess Devonian and Mississippian black
shales. The studies concluded that significant natural gas resources were present in these tight

formations.

The interest in development of shale gas resources increased in the late 20th and early 21st

century as the result of an increase in energy demand and technological advances in drilling and

! Alpha, 2009
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well stimulation. The total unconventional natural gas production in the US increased by 65%
and the proportion of unconventional gas production to total gas production increased from 28%

in 1998 to 46% in 2007.>

A description of New York State geology and its relationship to oil, gas, and salt production is
included in the 1992 GEIS. The geologic discussion provided herein supplements the
information as it pertains to gas potential from unconventional gas resources. Emphasis is
placed on the Utica and Marcellus shales because of the widespread distribution of these units in

New York.

4.2  Black Shales

Black shales are fine-grained sedimentary rocks that contain high levels of organic carbon. The
fine-grained material and organic matter accumulate in deep, warm, quiescent marine basins.
The warm climate favors the proliferation of plant and animal life. The deep basins allow for an
upper aerobic (oxygenated) zone that supports life and a deeper anaerobic (oxygen-depleted)
zone that inhibits decay of accumulated organic matter. The organic matter is incorporated into
the accumulating sediments and is buried. Pressure and temperature increase and the organic
matter is transformed by slow chemical reactions into liquid and gaseous petroleum compounds
as the sediments are buried deeper. The degree to which the organic matter is converted is
dependent on the maximum temperature, pressure, and burial depth. The extent that these
processes have transformed the carbon in the shale is represented by the thermal maturity and
transformation ratio of the carbon. The more favorable gas producing shales occur where the
total organic carbon (TOC) content is at least 2% and where there is evidence that a significant

amount of gas has formed and been preserved from the TOC during thermal maturation.’

Oil and gas are stored in isolated pore spaces or fractures and adsorbed on the mineral grains.*
Porosity (a measure of the void spaces in a material) is low in shales and is typically in the range

of 0 to 10 percent.” Porosity values of 1 to 3 percent are reported for Devonian shales in the

2 Alpha, 2009
3 Alpha, 2009
* Alpha, 2009
> Alpha, 2009
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Appalachian Basin.® Permeability (a measure of a material’s ability to transmit fluids) is also
low in shales and is typically between 0.1 to 0.00001 millidarcy (md).” Hill et al. (2002)
summarized the findings of studies sponsored by NYSERDA that evaluated the properties of the
Marcellus Shale. The porosity of core samples from the Marcellus in one well in New York
ranged from 0 to 18%. The permeability of Marcellus Shale ranged from 0.0041 md to 0.216 md

in three wells in New York State.

Black shale typically contains trace levels of uranium that is associated with organic matter in
the shale.® The presence of naturally occurring radioactive materials (NORM) induce a response
on gamma-ray geophysical logs and is used to identify, map, and determine thickness of gas

shales.

The Appalachian Basin was a tropical inland sea that extended from New York to Alabama
(Figure 4.1). The tropical climate of the ancient Appalachian Basin provided favorable
conditions for generating the organic matter, and the erosion of the mountains and highlands
bordering the basin provided clastic material for deposition. The sedimentary rocks that fill the
basin include shales, siltstones, sandstones, evaporites, and limestones that were deposited as
distinct layers that represent several sequences of sea level rise and fall. Several black shale

formations, which may produce natural gas, are included in these layers.’

6 Alpha, 2009
7 Alpha, 2009
8 Alpha, 2009
? Alpha, 2009
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The stratigraphic column for New York State is shown in Figure 4.2 and includes oil and gas
producing horizons. Figure 4.3 is a generalized cross-section from west to east across the
southern tier of New York State and shows the variation of thickness and depth of the various

stratigraphic units.

The Ordovician-aged Utica Shale and the Devonian-aged Marcellus Shale are of particular
interest because of recent estimates of natural gas resources and because these units extend
throughout the Appalachian Basin from New York to Tennessee. There are a number of other
black shale formations (Figures 4.2 and 4.3) in New York that may produce natural gas on a
localized basis.'® The following sections describe the Utica and Marcellus shales in greater

detail.

4.3  Utica Shale

The Utica Shale is an upper Ordovician-aged black shale that extends across the Appalachian
Plateau from New York and Quebec, Canada, south to Tennessee. It covers approximately
28,500 square miles in New York and extends from the Adirondack Mountains to the southern
tier and east to the Catskill front (Figure 4.4). The Utica shale is exposed in outcrops along the
southern and western Adirondack Mountains, and it dips gently south to depths of more than

9,000 feet in the southern tier of New York.

The Utica shale is a massive, fossiliferous, organic-rich, thermally-mature, black to gray shale.
The sediment comprising the Utica shale was derived from the erosion of the Taconic Mountains
at the end of the Ordovician, approximately 440 to 460 million years ago. The shale is bounded
below by Trenton Group strata and above by the Lorraine Formation and consists of three
members in New York State that include: Flat Creek Member (oldest), Dolgeville Member, and
the Indian Castle Member (youngest).!' The Canajoharie shale and Snake Hill shale are found in
the eastern part of the state and are lithologically equivalent, but older than the western portions

of the Utica.'?

12 Alpha, 2009
' Alpha, 2009
12 Alpha, 2009
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There is some disagreement over the division of the Utica shale members. Smith & Leone
(2009) divide the Indian Castle Member into an upper low-organic carbon regional shale and a
high-organic carbon lower Indian Castle. Nyahay et al. (2007) combines the lower Indian Castle
Member with the Dolgeville Member. Fisher (1977) includes the Dolgeville as a member of the

Trenton Group. The stratigraphic convention of Smith and Leone is used in this document.

Units of the Utica shale have abundant pyrite, which indicate deposition under anoxic conditions.
Geophysical logs and cutting analyses indicate that the Utica Shale has a low bulk density and

high total organic carbon content."

The Flat Creek and Dolgeville Members are found south and east of a line extending
approximately from Steuben County to Oneida County (Figure 4.4). The Dolgeville is an
interbedded limestone and shale. The Flat Creek is a dark, calcareous shale in its western extent
and grades to a argillaceous calcareous mudstone to the east. These two members are time-
equivalent and grade laterally toward the west into Trenton limestones.'* The lower Indian
Castle Member is a fissile, black shale and is exposed in road cuts, particularly at the New York
State Thruway (I-90) exit 29A in Little Falls. Figure 4.5 shows the depth to the base of the Utica
Shale."” This depth corresponds approximately with the base of the organic-rich section of the

Utica Shale.

'3 Alpha, 2009
' Alpha, 2009
' Alpha, 2009
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Figure 4.2

Stratigraphic Column of New York; Oil and Gas Producing Horizons

(from D.G. Hill, T.E. Lombardi and J. P. Martin, 2002)

PERIOD GROUP UNIT LITHOLOGY TH'EE(:)ESS PRODUCTION
PENNSYLVANIAN Pottsville Olean Ss, cgl 75 -100
MISSISSIPPIAN Pocono Knapp Ss, cgl 5-100
Conewango Riceville Sh, ss, cgl 70
Conneuat Chadakoin Sh, ss 700
Undiff Sh, Ss Qil, Gas
Canadaway Perrysburg- Sh, ss 1,100 - 1,400 Qil, Gas
Dunkirk Sh, ss
UPPER Java Sh, ss
West Falls Nunda Sh, ss 365 -125 Qil, Gas
z Rhinestreet Sh
%‘: Sonyea Middlesex Sh 0-400 Gas
e Genesee Geneseo Sh 0 -450 Gas
o ? Tully Ls 0-50 Gas
& Moscow Sh
. Ludlowville Sh
MIDDLE Hamilton Skaneateles Sh 200 - 600
Marcellus Sh Gas
Onondaga Ls 30 - 235 Gas, Oil
Tristates Oriskany Ss 0-40 Gas
LOWER Manlius Ls
Heldergerg Rondout Dol 0-10
Akron Dol 0-15 Gas
Camillus Sh, gyp
Salina Syracuse Dol, sh, slt 450 - 1,850
UPPER Vernon Sh Gas
§ Lockport Lockport Dol 150 - 250 Gas
o Rochester Sh 125 Gas
2 Irondequoit Ls
-
%) Clinton Sodus/Oneida Sh/cgl Gas
Reynales Ls 75
LOWER Thorold Ss
Medina Grimsby Sh, ss 75 - 150 Gas
Whirlpool Ss 0-25 Gas
Queenston Sh Gas
= Oswego Ss 1,100 - 1,500 Gas
< UPPER Lorraine Sh
g Utica sh 900 - 1000 Gas
(@] Trenton-Black Trenton Ls 425 - 625 Gas
e MIDDLE River Black River Ls 225 - 550 Gas
© Tribes Hill-
LOWER Beekmantown Ls 0-550
Chuctanunda
Little Falls Dol 0 - 350
CAMB. UPPER Galway Dol, ss 575 - 1,350 Gas
Potsdam Ss, dol 75 - 500 Gas
PRECAMBRIAN Gneiss, marble, quartzite
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4.3.1 Total Organic Carbon

Measurements of TOC in the Utica Shale are sparse. Where reported, TOC has been measured
at over 3% by weight.'® Nyahay et al. (2007) compiled measurements of TOC for core and
outcrop samples. TOC in the lower Indian Castle, Flat Creek, and Dolgeville Members generally
ranges from 0.5 to 3%. TOC in the upper Indian Castle Member is generally below 0.5%. TOC

as high as 3.0% in eastern New York and 15% in Ontario and Quebec were also reported.'’

The New York State Museum Reservoir Characterization Group evaluated cuttings from the
Utica Shale wells in New York State and reported up to 3% TOC.'® Jarvie et al. (2007) showed
that analyses from cutting samples may underestimate TOC by approximately half; therefore, it
may be as high as 6%. Figure 4.6 shows the combined total thickness of the organic-rich
(greater than 1%, based on cuttings analysis) members of the Utica Shale. As shown on Figure
4.6, the organic-rich Utica Shale ranges from less than 50 feet thick in north-central New York

and increases eastward to more than 700 feet thick.

'S Alpha, 2009
'7 Alpha, 2009
'8 Alpha, 2009
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