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This is the story of Marcellus Shale Gas Extraction in New York and the Upper
Delaware River Watershed. Whether they know it or not, roughly 15 million people
in New York and Pennsylvania get their daily supply of drinking water from the cool,
clear streams of the Catskill Mountains and Delaware River watersheds. And now
those watersheds that supply us with this critical resource are being targeted for
industrial gas drilling. Before we rush into further developing America’s natural gas
deposits, we must carefully evaluate and mitigate the impacts. The Delaware and
Hudson Riverkeepers have been working around the clock with a growing coalition
of environmental organizations, local landowners, and elected officials to ensure
that industrial gas drilling does not threaten the precious water resources of New
York, Pennsylvania and downstream water users in the Delaware River Watershed.
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Marcellus Shale

http://en.wikipedia.org/wiki/Marcellus_Formation

Gas companies recently have turned their sights to the Marcellus shale, shown in
grey here, a vast natural gas reserve 6,000 to 8,000 feet below the Earth’s surface
that stretches over 48,000 square miles from West Virginia and Ohio up through
Pennsylvania and into New York State. There has been a frenzy of lease-signing in
New York and Pennsylvania since early 2008; thousands have been signed with
prices ranging from hundreds of dollars to $5,000/acre, paying 12-20% royalties,
and offering hopes of economic prosperity for rural landowners. The interest in the
development of new domestic fuels, and the use of new extraction methods have
made the Marcellus shale deposits into what the industry is forecasting as the
largest and most lucrative producer of natural gas in the nation.



The potential environmental impacts of industrial gas drilling on the rivers and
streams of the New York City and Upper Delaware River Watersheds will be
severe. Gas extraction and well development practices that are being employed by
drillers in the Marcellus shale use complex mixtures of chemicals and water that
have multiple environmental impacts including aquifer and surface water pollution
and air pollution. In addition, with the crowded spacing of wells and multiple well
bores developed on large impervious drilling pads, pollution and environmental
degradation to the land, groundwater and nearby streams is nearly certain,
including:

epollution from open pit and tank spills and leaks;

sincreased stormwater runoff causing erosion and flooding; and

the reduction in healthy base flow and natural flow regime of streams due to the
changed land use.



Meshoppen
Creek, PA

This is Meshoppen Creek in Susquehanna County Pennsylvania. This picture was
taken in Fall 2008 and helps to tell the unfolding story of gas development in the
Marcellus shale. Cabot Natural Gas Co. drilled nearby and three months later there
were reports of leaking tanks, a gas well with a torn pit liner, and strewn trash
located right above this creek. Three diesel fuel spills related to the drilling have
occurred in the area. Poor erosion and sediment controls, poor runoff management,
and inadequate enforcement of regulations amplify stormwater runoff impacts.
Waterways like Meshoppen Creek suffer because of poor regulatory oversight,
dangerous extraction methods and dirty on site operations. What does the
Pennsylvania Department of Environmental Protection say in defense to these
reports? They say they can’t monitor every site and are counting on residents to
report problems. The truth is that both New York and Pennsylvania are unprepared
to regulate, monitor and enforce the wave of gas well development that is about to
break on the region.
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Natural Gas companies want to tap into the Marcellus Shale as a profitable
economic opportunity. Geologists at Penn State University estimate that the
Marcellus Shale contains over 500 trillion cubic feet of gas with 50 to 360 trillion
cubic feet recoverable. This is considered to be enough to fill the United State’s gas
needs for 14 years. The estimates were recently upgraded based on Chesapeake
Energy and CNX Gas production guidance for their new wells drilled in the
Marcellus in Pennsylvania. This intense “gas rush” targets us because the most
prolific deposits are expected to be in the Upper Delaware River Watershed — home
to the majority of New York City’s drinking water supply, the Wild and Scenic
Delaware River which is the longest free-flowing river east of the Mississippi, and
New York’s prized Catskill Park.



In 1997 environmentalists came together with local, state, and federal agencies to
sign the landmark Watershed Memorandum of Agreement to protect the New York
City Watershed. This agreement allows New York City to avoid the economic costs
of filtration by preventing pollution at the source by protecting land around New
York’s upstate reservoirs. In 2007 the U.S. Environmental Protection Agency re-
issued a filtration avoidance determination for the New York City water supply. The
New York City watershed is the largest unfiltered drinking water supply in the nation
and is a model of what watershed protection can achieve. Federal laws would
otherwise require New York City to filter its drinking water, however this waiver from
federal law allows the City to avoid building what is projected to be a $10-$20 billion
dollar filtration plant. But EPA can revoke this 10-year waiver if the City water
supply no longer meets federal water quality standards.



New York City Reservoirs in the Delaware River and ___Hudson River Watersheds
http://nyc. p |_wide.shtml

Here are NYC'’s drinking water supply reservoirs, spanning parts of both the
Delaware and Hudson River Watersheds. The Marcellus Shale underlies the entire
“West of Hudson” portion. Industrial gas drilling threatens the City’s internationally
acclaimed watershed protection program in the drainage area for these reservoirs.
While New York State is currently studying the impacts industrial gas drilling poses,
and is reviewing its as well as New York’s regulatory program, we know that this
activity is inappropriate within the New York City Watershed, and all other
ecologically sensitive areas, including the renowned Upper Delaware River basin.
As a region, we are not prepared for the shale gas onslaught; the regulation of the
natural gas industry is weak, the victim of years of manipulation of public policy and
regulation, and does not adequately address the environmental impacts of gas
extraction in the Marcellus Shale. The stakes are very high here: if the industry
moves ahead as they hope, the water supply for 17 million people and the
irreplaceable resources and ecosystems of the region are at grave risk.



Marcellus Shale in the Delaware River Watershed

http:/iwww.state.nj.us/drbc/naturalgas.htm

This is the Upper Delaware River Watershed, with headwaters in New York State
and Pennsylvania. The East and West Branches of the River come together to form
the mainstem Delaware River at Hancock, NY. The Marcellus Shale underlies 36%
of the Delaware River Watershed; landowners and gas drillers have signed
thousands of leases, including more than 80,000 acres of land throughout the
Catskill Mountains. The entire Upper Delaware River Watershed, a Wild and Scenic
River since 1978, is facing transformation from large expanses of unbroken forest,
exceptional quality water and habitat, stellar ecotourism and public recreation to an
industrial landscape. New York knows this region as the pristine streams where
trout fly-fishing was born, where agriculture, long-established communities, summer
resorts and historic towns are the tradition.



Marcellus shale is extensive in New York State’s southern tier. Much of this area
falls into the Susquehanna or the Delaware River Basin. In the Susquehanna River
Watershed, just to the west of the Delaware River, the Susquehanna River Basin
Commission is approving water withdrawals for thousands of wells. The Marcellus
Shale underlies 64% of Pennsylvania. In 2008, Pennsylvania issued 7,500 new
drilling permits for oil and gas wells. The state adopted special regulations for
Marcellus and Utica shales which the industry is vigorously lobbying to overturn,
leading to interest in new legislation to further streamline permitting in Pennsylvania.

This map was produced by New York state, and shows the boundaries of Catskill
Park in blue and the New York City Drinking Watershed in light green.



Horizontal Drilling

* Well bore drilled
vertically 5000 to
8000+ feet deep to
the Marcellus Shale

» Well bore drilled
horizontally several
thousand feet

 Efficiently accesses
horizontal shale
formations

Although the Marcellus Shale has always held natural gas deposits, it has just now
become economically attractive to companies because of new technologies to
extract the gas—called horizontal drilling and hydraulic fracturing. Horizontal drilling
pierces a bore more than a mile down to where the natural gas lies, and then drills
horizontally for up to a mile, following the shale formation. Gas drilling companies,
such as Chesapeake Gas, have submitted applications for horizontal wells in New
York and Pennsylvania.
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Hydraulic fracturing, called “hydrofracking” or “fracking”, injects millions of gallons of
water laced with chemicals, so called “slick water”, into the shale bed under high
pressure to fracture the shale and release the natural gas, markedly boosting
production. Slick water is a cocktail of water, sand and as many as 278 toxic
chemicals. Many of these, like benzene, naphthalene and chromium, are either
carcinogenic or associated with numerous health problems affecting the eyes, skin,
lungs, intestines, liver, brain and nervous system.

Fracking a horizontal well uses 2 to 9 mg of water for each well - a
consumptive/depletive loss because the water is not returned to its source. 20-60%
remains underground and the rest needs to be trucked off for treatment and
disposal.
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Hydraulic Fracturing —"hydrofracking”
at a natural gas well site

http:/iwww.srbc.net/whatsnew/docs/Marcellusshale71508ppt.PDF

Here’s a typical natural gas well being hydrofracked. In Pennsylvania, records show
that formaldehyde, a human carcinogen, acids, pesticides that are toxic to fish and
aquatic life, and at least 85 other hazardous materials are added to the fracking

water being used there.
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These aggressive extraction and development practices present many dangers,
including contamination of New York’s drinking water reservoirs, groundwater
aquifers and streams and rivers. Water contamination incidents across the nation
are increasingly reported. Most recently hydrogeologists discovered benzene 1,500
times the level safe for people in a water-well near hydrofracked natural-gas-well-
fields in Wyoming. In Dimock Township, Pennsylvania, near the Meshoppen Creek
earlier pictured, methane has migrated into the water wells of at least 4 homes near
the new natural gas wells developed by Cabot Gas, forcing drinking water to be
brought in and many area homes to be monitored for possible build up of methane,
which can explode without warning. The Dimock community is shocked by what
they expected to be an economic boon for their area. Over 100 other reports have
been documented in Colorado, Alabama, Ohio, Texas, and Pennsylvania.
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“Produced Water” or “Flowback”

Natural Gas Well pad and wastewater pit (PA)
Source: ALL Consulting, September 2008 http://www.all-llc.com/pdf/GWPCMarcellusFinal.pdf

Produced water or flowback is water that erupts to the surface after hydrofracking,
carrying with it pollutants from the deep geology such as:

*Naturally occurring radioactive materials

*Heavy metals

*Arsenic and salts

*Volatile organic compounds such as benzene, toluene, ethylbenzene, and xylene

Natural-gas-well flowback is10 times more toxic than that from offshore oil wells.
This toxic flowback, mixed with hydrofracking fluids, is stored on the well site in
open pits until it is trucked away.
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These open pits expose surface and groundwater to pollution from torn liners, spills
and overtopping. The chemicals volatilize to the air, causing dangerous air pollution
including methane - a major greenhouse gas, mono-nitrogen oxides, and volatile
organic compounds. Furthermore, these open pits would be subject to the flooding
that occurs regularly in the Delaware River, the Catskill Mountains and the New
York City watershed, potentially sending this material into our rivers, streams and
drinking water reservoirs.
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Natural Gas Drilling
Wastewater Disposal

http://product-image.tradeindia.com/00239749/b/Sewage-Treatment-Plant.jpg

Wastewater disposal is another big issue. Learning a lesson from Pennsylvania’s
Monongahela River, we know we can’t safely send it to sewage treatment plants.
Natural-gas-drilling wastewater with high Total Dissolved Solids, salts, and toxic
chemicals were being passed through the plants there and discharged to the river,
slightly diluted. Due to an overload of these pollutants in the River, Pennsylvania
issued a water-quality-advisory for 325,000 customers to use bottled water and has
had to all but ban the acceptance of wastewater from gas well fracking. No one
knows how to safely dispose of the millions of gallons of contaminated wastewater.
Complicating things are exemptions of fracking fluids from some federal regulations
and Freedom of Information Act loopholes that allow the “slick water” formulas to be
kept secret—the result is that exactly what's in the wastewater is unknown and
improper disposal is causing problems across the nation. In Arkansas, two major
wastewater companies were shut down last month after high salt levels were found
in a reservoir and fish kills occurred in a local creek. A New York state official
acknowledged the inadequacy of existing wastewater infrastructure in the state in
testimony last summer before the New York Legislature. Underground injection into
wells or abandoned mines, which is being considered by both New York,
Pennsylvania and in the Upper Delaware River Basin, poses its own set of serious
risks and simply moves the pollution problem to another place and time.
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Drilling rig at Dimock
Township natural
gas well

Susguehanna County,
PA

Cabot Oil and Gas Co.

Well pads in the Marcellus are expected to hold 5 to 6 wells per pad - drilled
horizontally in a spoke-like layout - 25 to 40 acres apart in fields of wells located
where gas leases have been aggregated by one company. Fields of wells are being
developed in Dimock Township, Pennsylvania by Cabot Oil and Gas Co. Within 90
days of this photograph, a neighbor’s water well exploded and methane gas polluted
local water wells; health problems are being reported in the community.
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Image retrieved from: Independent Oil and Gas Association of Pennsylvania's, Drilling & Developing the Marcellus Shale
http:/iwww.srbc.net/whatsnew/docs/Marcellusshale61208ppt.PDF

This is a natural gas well site in the Susquehanna River Basin; the pad and pits are
typically 3 to 5 acres, and in addition require an access road, a feeder pipeline to

carry the natural gas off site, and often a quarry where road materials are mined to
build the road and well pad.
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Other significant impacts arise from the intense activity on the well drilling pad:
*At least 1400 truck trips are needed for each hydrofrack

*Well sites are equipped with diesel-powered compressors and other machines that
run 24/7 during active development, spewing pollution and constant noise

sLights turn night into day for weeks on end, causing wildlife, scenic and community
disruptions.
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Miles of feeder pipelines cut through the countryside and forests to deliver natural
gas from the well to large gas pipelines that carry it to market. Industrial compressor
stations the size of city blocks are required to keep the pressure up. Natural gas
infrastructure also includes processing plants and facilities such as Liquefied
Natural Gas refineries and power plants. This permanent infrastructure completely
changes a region and yet their impact is not considered or analyzed as part of the
well permit. Most of the areas in the Upper Delaware and Southern Tier of New
York are rural and/or forested and will be subjected to the death of a thousand cuts
from this criss-cross of infrastructure.
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Producing Natural Gas Well

Picture courtesy Fortuna Energy

http://naturalgas.extension.psu.edu/Mulitmedia.htm

Permanent tanks are required on each well site to store liquid gas by-products that
are bled off before the gas enters the feeder pipeline. These vented gases
contribute substantial air pollution. In natural-gas-well-fields in North Texas and
Wyoming severe non-attainment areas for ozone have developed where there once

was clean air.



Allegheny National Forest / Salmon Creek

http://picasaweb.google.com/AlleghenyDefenseProject/August112007LightHawkFlight#slideshow

Here is an aerial view of western Pennsylvania’s Allegheny National Forest where
gas and oil wells are fragmenting old growth forests and degrading irreplaceable
habitat. Companies are not required to restore high value forest in New York or
Pennsylvania, they simply have to grade and seed the land with grass.
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Natural gas well fire, Leidy Twp. PA

http:/Avww.lockhaven.com/page/content.detail/id/505600.htmI?showlayout=0

Emergencies and accidents happen at natural gas wells, such as this fire in
Pennsylvania and the previously-mentioned water-well explosion in Dimock
Township. A surprisingly poorly researched issue is the human health and safety
impacts of the natural-gas-industry on the community. For instance, in Colorado a
Health Impact Assessment has been called for because no one is tracking the
health problems that are cropping up over time near natural-gas-well-fields.

Additionally, with gas-well-development, the emergency response and fire
departments needs expand, creating new pressures without funding or training for
municipalities. In Pennsylvania, gas companies are trying to prevent municipalities
from having controls over gas drilling operations within their borders. To counter
this, Delaware Riverkeeper Network joined forces with a municipality and filed an
amicus brief with Pennsylvania Supreme Court.
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Millennium Pipeline

http:/iwww.millenniumpipeline.com/maps.htm

To export the product, gas companies need pipelines. This is the Millennium
Pipelinestretching across the Southern Tier of New York and the Lower Hudson
Valley, connected to Pennsylvania by spurs. It is one of several pipelines recently
built and is considered the centerpiece of a $1 billion investment by the industry in
permanent infrastructure. The natural gas industry has been preparing for the
Marcellus Shale play for many years, even though the issue burst upon us
unexpectedly in 2008. Evidence of their work includes:

sthe myriad of new and expanding pipelines, many of them capable of transporting
gas out of the country (to Canada to the north and Mexico to the south)

*New York legislation that streamlines permits for new wells

*The Bush/Cheney Administration’s 2005 Federal Energy Policy Act granting the
industry several exemptions from federal environmental laws

*The industry’s lobby networking with regulators and decisionmakers
*Well-financed media blitzes, already occurring Pennsylvania.
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http://naturalgas.extension.psu.edu/Multimedia.htm

The scale of natural gas development that is planned in the Marcellus Shale is
staggering:

sthe crowded spacing of wells and their infrastructure

the conversion of land from a natural condition to an industrial landscape

the destruction of habitat and natural resources

sthe pressurized injection of chemicals into the ground to develop the wells

the depletion of huge amounts of fresh water resources

the discharge of untreated polluted and possibly toxic wastewater

These all add up to tremendous environmental impacts, individually and together.

Very little documentation of conditions prior to well drilling is required by agencies,
making it difficult if not impossible to prove damages, and little monitoring is
required during and after gas well development. For instance, monitoring of
neighboring well water is not required and on-site inventory of natural resources is
not required except on the most cursory level.
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New York Hearing regarding Draft Scope for DEC’s Shale

Gas Environmental Impact Statement, December 2008

New York is now studying how to mitigate impacts from industrial gas drilling and
making pivotal decisions about how to regulate natural gas. New York State is
updating its Environmental Impact Statement for natural gas drilling in shale
formations. Working together, national, regional and local environmental groups like
ours are participating actively in that process, providing written technical comments,
verbal testimony and educating, energizing and organizing public input. Experts in
various technical fields and legal advisors have been engaged, and we hope to

engage more.

26



New York State issued the Final Scope for this environmental review on February 6,
2009. We and other environmental groups helped shape this final scope of review,
although we still find it lacking in many important areas. We expect the draft
environmental impact statement to be released in June 2009, and will continue to
participate vigorously in the environmental review process with a goal of the most
stringent environmental safeguards for natural gas extraction in New York and the
Upper Delaware River Watershed.
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New York City Hall

http://upload.wikil I ikipedi: wmb/1/13/New_York_City_Hall.jpg/800px-New_York_City_Hall.jpg

The coalition of environmental groups is working with the New York City Council
and other legislators to ban all natural gas drilling in the New York City Watersheds,
and other sensitive ecological areas including the Upper Delaware River basin.
Public support for that is building through City and Catskill-based efforts. In
Pennsylvania and New York, extensive work has been invested in informing and
influencing public administrators, elected officials and other decision makers to put
in place protective regulations that will prevent environmental and community
degradation. Groups of residents from across Pennsylvania where natural gas
development has been active for a longer time, are sharing information and
organizing communities that are suffering. The coalition of groups is also working to
reverse several of the federal exemptions through legislation in Washington, D.C. A
bill in the House and in the Senate will be sponsored by Upper Delaware River
Watershed legislators.
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Organizations working on Natural Gas extraction iss ues in the region

Delaware Riverkeeper Network  keepermaya@delawareriverkeeper.org
Riverkeeper, Inc . cmichaels@riverkeeper.org
Catskill Mountainkeeper ramsay@catskillmountainkeeper.org
Delaware Highlands Conservancy sue@delawarehighlands.org
Earthjustice dgoldberg@earthjustice.org

Environmental Advocates of New York  knadeau@eany.org

Natural Resources Defense Council  ksinding@nrdc.org
SkyTruth John@skytruth.org

Theodore Gordon Flyfishers, Inc.  jbarone789@aol.com

Trout Unlimited, emaclin@tu.org

The natural gas extraction issue has affected many states across the nation and a
communication and action network has been established. Public education efforts
include various media, including a report by students from Columbia University and
an upcoming documentary video. Outreach to counties and municipalities, planning
agencies and local groups is resulting in a growing informed public, helping to
balance unbridled enthusiasm for gas leases by landowners in many Marcellus
regions, although this is a formidable challenge considering the economic recession
and the offer of significant income in areas where drilling has not yet started. Funds
are needed for all these activities, both large scale and small, for a variety of
organizations using multiple tools and methods to regulate and define limits for this
aggressive and powerful industry that has the potential to transform the region.
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Questions and Answers
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