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Mixing Gas and Water: Drilling in the City's Watershed.
by Dara L. Miles
12 Jan 2009

Turn on the tap and New Yorkers get completely unfiltered H2O, flowing from the upstate streams and rivers to faucets
from the Bronx to Brooklyn.
Since 1993, the U. S. Environmental Protection Agency has exempted New York City from its filtration requirement,
making it only one of a handful of major U. S. cities that does not have to filter its water before letting its citizens gulp. The
city's system is the largest unfiltered water delivery system in the country.
Now, some New York City officials worry that anticipated gas drilling will jeopardize the water supply of more than 9
million people in the city and several upstate counties. Gas producers want to drill into the Marcellus Shale formation, part
of which lies upstate. They would then inject millions of gallons of water treated with chemicals in order to extract what
experts believe could be trillions of cubic feet of natural gas.
Proponents of the drilling say tapping the state's deep reserves of natural gas could bring a bonanza of royalties, jobs and tax
revenues to cash-strapped upstate communities and help ease the state's budget crisis. Officials closer to New York City,
however, say compromising the quality of the city's drinking water is too high a price to pay. They want the state to ban gas
drilling in the watershed.
City Councilmember Jim Gennaro, who chairs the Environmental Protection Committee, has sounded the alarm about
the potential cost of filtering the city's water. Gennaro has cautioned fellow committee members -- and anyone else who
will listen -- that a filtration system could boast a price tag in the billions.
"What the people of the City of New York, I fear, are looking at is a $20 billion consequence to this 'drill baby drill' policy,"
Gennaro said.

The Energy Rush
Gas production in the Empire State is nothing new. The first gas well opened in the 19th century, according to the New
York State Department of Environmental Conservation, the agency that regulates oil and gas exploration and production.
Geologists have known for decades that potentially huge amounts of gas -- as much as 500 trillion cubic feet, according to
one study -- are trapped in the Marcellus Shale formation, a succession of narrow slabs of subsurface rock that stretches
through Appalachia from West Virginia to Ohio and New York's Southern Tier. About 30 counties in New York State sit
over the formation, which is as much as 7,000 feet below ground in some places.
Because of the depth of the gas and the high density of the rock, traditional drilling and extraction methods have proved to
be costly and inefficient. In the last few years, however, technological improvements in horizontal drilling and hydrologic
fracturing, or "fracking," have made it more affordable to get the gas out.
As gas prices climbed and construction of the Millennium Pipelinefrom Cornng to Ramapo neared completion, fracking
became more economically viable. Early 2008 saw a feeding frenzy of sorts among gas producers as agents for independent
producers like Chesapeake Appalachia LLC, Chesapeake Appalachia LLC Fortuna Energy, Inc. and EOG Resources, Inc.
rushed to secure drilling leases from upstate landowners and drilling permits from the Department of Environmental
Conservation.
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Today there are some 13,000 oil and gas wells in the state. According to the Department of Environmental Conservation, a
dozen gas wells in Schulyer, Steuben, Chemung, Livingston and Allegany counties produced 19.7 trillion cubic feet of gas
in 2007. In the last year, the state agency approved nearly 50 new well applications, according to the department.
The recent drop in gas prices and the economic crisis may have served to cool the gas rush for the time being. According to
an October article in Oil and Gas Journal, 14 different operators had filed 77 permit applications for gas wells in the shale
formation by the end of July, and the state approved 48 of the permits. As of October, only nine different operators had
drilled 31 wells. No operators have requested or received -- a permit to drill in New York City’s watershed.
A rise in prices could spur renewed demand. Before gas prices backed off of their staggering high this summer, industry
officials had projected that there would eventually be between 25,000 and 50,000 drilling pads upstate.
"This will be the environmental issue of the next decade, and it will be the biggest thing to hit the northeast since strip
mining took apart West Virginia and Eastern Kentucky," said Al Appleton, a former city commissioner for the Department
of Environmental Protection. "The scale of the potential damage is that great."

Getting the Gas
To extract the gas, the operator - typically an independent exploration and production company -- drills a conventional
cement-cased vertical well bore into the earth down to the level of the shale.
The bore then turns 45-degrees to run horizontally through the center of the shale slab, which ranges in thickness from 50
to 100 feet. Fresh water, and lots of it, is mixed with chemicals and forced through the well bore and into the shale. The
water causes the rock to fracture, allowing the gas to flow back into the bore for capture at the wellhead.
Hydro-fracking has been used for about 30 years, and while it has grown more reliable and affordable, it also requires up to
five times more water per well than it did in decades past. A typical "frac job" in 1992 used less than 100,000 gallons of
water, according to the state Department of Environmental Conservation; today the same job would require between a
million and 5 million gallons.

Environmental Concerns
Hydro-fracking's biggest perceived threat to the environment comes from the chemicals that are used in frac fluids. Gas
producers have been historically close-mouthed about what actually goes into the well bore, claiming the mix is a
confidential trade secret. Foes of hydro-fracking, though, say they have identified by analysis more than 100 chemical
compounds believed to be used in the process across the country. The list includes some highly toxic and carcinogenic
compounds like benzene and formaldehyde, and ethylene glycol, as well as hydrochloric acid, N,N-dimethyl formamide,
Gluteraldehyde and bleach.
The use of such chemicals creates an unacceptable risk to public health, in the view of Appleton, currently an
environmental consultant and a senior fellow at City University of New York's Institute for Urban Systems. Under his
leadership in the early 1990s, the city's Department of Environmental Protection launched an ambitious watershed
protection program and convinced the federal Environmental Protection Agency to exempt it from filtering its water. In
Appleton's opinion, the only reliable way to ensure that our drinking water supply remains safe is to ban gas drilling in the
watershed.
"You've got to have a failsafe system. Once these pollutants are in the water they're very hard to get out," he said.
"Standard filtration procedures don't get them out, and standard industrial toxic waste treatments, which have never been
done on a scale like this before, [are] highly expensive and they're not 100 percent reliable."
There are a number of ways for toxins to find their way into the drinking water collection system, according to Appleton.
Some percentage of fracking fluid is never recovered from the shale and instead remains in the ground where it can migrate
to aquifers, the natural surface and below surface channels that move the groundwater to streams, rivers and reservoirs. Lax
regulations or careless operations in the handling, storage and disposal of recovered frac fluid also pose a contamination
risk.
The gas industry downplays the hazards. A report by one industry consultant - also a consultant to the state environmental
department - points out that some of the chemicals used in fracking are common chemicals found in everyday household
products and are heavily dliuted before being injected into the shale.

Not in New York
Opponents of hydro-fracking point to groundwater contamination from drilling operations in states including Colorado and
New Mexico, but state environment commissioner Alexander "Pete" Grannis said New York has stricter standards and
that his agency won't let the same mistakes be made.
"While I can't account for the environmental protections in those locales, I can tell you that what may have happened in
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those places -- where drilling and production fluids were improperly handled, where unlined permanent waste disposal pits
were allowed, and where the disposal method was evaporation -- has not happened, and will not happen, in New York
State," Grannis told members of the state Assembly's environmental committee this fall.
HIs agency is currently working to revise its generic environmental impact statement to address the issues raised by the
newer hydro-fracking process, It wants to identify and address potential effects on the environment. To that end, the agency
held public hearings upstate in the fall to hear concerns from interested residents, local governments, and environmental
advocates.
It held no sessions in New York City, despite requests from the city's legislative delegation and members of the City
Council. Instead, Grannis assured the city in a September letter that his office would accept any written comments that the
city wished to send to Albany, "as we undertake to fully protect the city's watershed, while meeting our obligations to move
forward with the permitting process for this type of drilling."
That same month, Grannis appeared before Gennaro's environmental protection committee to say the agency would not
grant permits for any projects that endanger the city's water supply.

Click on graphic for larger map.

Avoiding Filtration
All of New York City, except for Jamaica in Queens, gets its drinking water from two upstate watersheds: The watershed
west of the Hudson River and the Croton watershed is east of the Hudson. Combined, they cover about 2,000 acres, from
the Delaware River Basin to the Connecticut border.
The Catskill collection area, more than twice the size of the Croton system, lies wholly within the boundaries of the
Marcelus and provides 90 percent of New York City’s drinking water -- unfiltered. The Croton watershed, on the other
hand, is some 30 miles beyond the reach of the Marcellus play. And while the Croton water is currently unfiltered, the city
is building a filtration plant for that water supply, having lost its filtration exemption in 2006 due to poor water quality. The
project has been plagued by delays and cost overruns, and city officials are not keen to build another plant for the Catskills
water.
Furthermore, city officials say, many of the aqueducts, tunnels and shafts that help collect and carry the water downstate
from the Catskills are on land over the Marcellus Shale. They are concerned that parts of that infrastructure, particularly
those that operate under high pressure, could be seriously damaged by any inadvertent penetration during gas drilling.
Gennaro, a former city geologist who worked under Appleton, was involved in the city's efforts to get its first filtration
exemption in 1993. Since then, he said, the city has spent billions of dollars to protect its water sources -- maintaining the
aqueducts, tunnels and reservoirs and acquiring land to forestall development. Now he worries that gas drilling will
jeopardize the remaining exemption.
Gennaro recently asked the Environmental Protection Agency for a determination on whether gas drilling in the watershed
would jeopardize the exemption. Although the agency has not yet responded, Gennaro believes the answer is "yes" and
hopes a statement from the EPA to that effect will prop up his call for a ban on drilling in the watersehd.
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If the city loses its exemption, a filtration system hefty enough to handle chemical contamination could place a
monumental strain on the city's shrinking resources. Ten years ago, Gennaro said, the city estimated the cost of a
bacteriological filtration system at around $10 billion. Now, he said, a system that could handle chemical contamination
would easily cost twice that.
For its part, the city's Department of Environmental Protection has not joined in the call for a ban on drilling in the
watershed, much to Gennaro's consternation. A July letter to the state by the city's former environmental chief, Emily
Lloyd, asked for a one-mile buffer zone around components of the city’s water supply infrastructure -- reservoirs, tunnels,
aqueducts and shafts -- but stopped far short of asking outright for a no-drill zone encompassing the entire Catskill
watershed.
Three months later, the department’s Deputy Commissioner Paul Rush told a panel of the New York State Assembly that
the city might modify its position on watershed drilling, depending on a forthcoming report by a consultant, but did not
suggest that the city might ultimately support a ban.
More recently, in formal comments filed with the state in response to its preliminary inquiry, the city administration urged
the state’ s environment agency to closely evaluate the possible environmental effects on the entire watershed, not just the
infrastructure, noting, "Impacts do not need to be within close proximity to a reservoir or water supply infrastructure to
negatively impact the water supply."
Gennaro is clearly frustrated with what he sees as the city’s weak response. He called out the department’s acting
commissioner, Steven Lawitts, at his committee’s hearing in December, saying that the Bloomberg administration should
have started from the presumption that drilling in the watershed should be prohibited.
Gennaro reminded Lawitts that the department had taken a much harder line against a proposed private golf course
development in the Catskills in 2004, out of concern for the watershed. He then scolded the agency for not taking the same
"vigorous approach" against the state's stand on drilling.
"The city is arguably up against a very tough foe in this case. Maybe it doesn't believe it can prevail in that kind of matchup
and is settling for playing this game by the state's rules. I think that's an abdication," Gennaro told Lawitts. "This is our
watershed, we have to protect it, the state doesn't care to the same degree that we care, and we have to be leading the
charge on that."
Councilmember Peter Vallone Jr., also on the committee, suggested that the ctiy should at least demand financial
safeguards from the state, so that if drilling causes the city to lose its filtration exemption, the state would pay for the costly
new system.
"It's our water supply, but we're allowing the state to make the decision as to where the drilling is allowed," Vallone said.
"If there is no guarantee from the state that they will be responsible for the ramifications of their decision, then the state
shouldn't make that decision. We here in the City of New York should make that decision."
Lawitts defended his agency, saying it lacked expertise in the issues surrounding hydro-fracking, but would have a more
definitive position once the consultant’s work is concluded. That is slated for sometime this spring, in time for the city to
respond to the state’s draft environmental guidelines.
Appleton predicts that the city will eventually come around to his view, that no risk to drinking water is acceptable. "The
suggestion that we need to bend over backward for the state to accommodate natural gas drilling is ludicrous," Appleton
said. "I have a lot of confidence in the science that at the end of the debate there's only one way to do this: preclude it in the
watershed. If it's done right, a lot of areas are going to be off limits, end of story."
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