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All that is solid melts into air, all that is holy is profaned, and man is
at last compelled to face with sober senses his real conditions of life, and
his relations with his kind.

Karl Marx, Communist Manifesto

As the large, easy reservoirs of fossil fuels are exhausted, the capitalist
machine is now scouring the earth in a frenzy to exploit sources that are
much more difficult, risky, ecologically damaging, and expensive to extract.
Natural gas from coalbed methane, shale, and tight gas sands; oil from
tarsands or increasingly deep wells far below the ocean floor; and thin coal
seams that are only ³economic² for companies to exploit by blowing up whole
mountaintops define the new era of fossil fuel extraction. All of these
activities are destroying ever-larger swathes of land, ecosystems, and the
communities that depend on them, greatly escalating the global ecological
crisis that, if it continues unabated, will make the earth uninhabitable for
life as we know it.

Evidence and public awareness of the ecological threats‹particularly the use
of fossil fuels‹have been mounting for some time. But so far, global fossil
fuel consumption has only increased, and several forecasts expect
substantial rises in energy consumption in the coming decades.1 Although the
explosion in the availability of environmentally friendly products over the
last several years indicates that strong support for non-polluting,
renewable energy sources does exist, private energy corporations use every
means at their disposal to prevent the widespread adoption of alternatives
that would threaten their enormous profits.2 Energy corporations and their
proponents manipulate the public sphere by engaging in sophisticated
propaganda campaigns to both strengthen the perceived need for fossil fuels
and confuse public debate by distorting facts about the environmental harm
of extracting and burning them.3 Energy corporations have also been
supremely successful at manipulating the political process, which supports
them with massive public subsidies and laws that ensure their profitability
while limiting liability for the direct and indirect harm they cause.4

Reports of ³peak oil² and predictions that we will run out of energy
supplies combined with fluctuations in oil Pmoes over the last few years
against a backdrop of escalating political instability in the Middle East
have stoked fears in the developed world that basic needs for heating and
transportation could become prohibitively expensive. At the same time,
worldwide discoveries of massive amounts of natural gas, much of it in shale
formations, have been announced.5 Advanced Resources International, Inc., a
U.S.-based research and consulting firm specializing in shale and other
unconventional sources of natural gas, describes the ³new understanding of
the size and availability² of these new gas supplies as a ³paradigm shift²
that began quietly in the U.S. a decade ago and is now poised to go global
³with Australia, China and Europe in the lead.²6 Significant shale gas
basins are also noted in Central Asia, the Middle East, North Africa,
Russia, and South America.7

Natural gas forms as a result of the anaerobic decay of organic material.
³Conventional² natural gas pools in permeable places, such as sandstone
formations, which can be tapped with vertical wells, while shale gas is
typically found in separate, tiny bubbles throughout the shale.8 Relatively
small amounts of gas have been extracted from shallow fractured shale
formations in the U.S. for decades. But the idea of creating ³a permeable
reservoir²9 to get at these small but plentiful pockets by shattering a
large area of the shale made these previously unattainable gas deposits
accessible. The infamous American oil services corporation, Halliburton,
combined two existing technologies‹hydraulic fracturing and horizontal
drilling‹to make this possible.

When burned for fuel, natural gas emits about half of the greenhouse gas
emissions as coal.10 This new source of gas is now being sold to the
American public as a home-grown source of plentiful, ³clean² energy that
will go a long way toward making the U.S. energy independent.11 However, a
look at the U.S. experience so far and likely future impacts indicates a
different reality.

Gas vs. Water

As the United Nations notes in its backgrounder on the ³Water for Life²
Decade (2005-2015): ³Water is essential for life. No living being on planet
Earth can survive without it.²12 Earth has an essentially closed
hydrological cycle. This means virtually all of the water that has ever
existed on our planet is all the water that will ever exist here. And it's
the same water, just recycled over and over, down through time.

The last two decades have brought mounting evidence that globally, fresh
water supplies‹which comprise only about 3 percent of all water on the
planet‹are in crisis.13 Aquifers are being drawn down faster than they can
naturally replenish, lakes are shrinking, wetlands are disappearing, and
glaciers and ice caps‹the largest ³bank² of freshwater on Earth‹are melting
into the salty oceans. Much of the remaining freshwater supplies are being
contaminated with all manner of chemicals and toxins, by-products of the
industrialized culture that have reached virtually everywhere on the planet.

New York‹the plight of the PCB-laden Hudson River and other trashed
waterways immediately within and surrounding New York City
notwithstanding‹is famous for the abundance and purity of its fresh water
supplies. Relying primarily on the natural cleansing processes of its
largely rural and forested 1,969-square-mile watershed to purify the
water,14 New York City boasts the largest unfiltered surface water supply in
the world.15 Ninety percent of New York City's water comes from the Catskill
Mountains, a little over a hundred miles north and west of Manhattan.16 This
system serves 8 million people in New York City and another million in
adjacent upstate communities‹approximately half of the state's residents.17
Though the system is old, deteriorating, and in need of repair, it is 95
percent gravity fed, still considered an engineering marvel, and often
described as New York State's single most valuable asset. Overall, New York
City has invested or allocated $1.5 billion to protect its drinking water.18
A key element in keeping the New York City water supply clean is the fact
that much of upstate New York is not industrialized or intensively
developed.

In a stunning irony of capitalist greed, the new era of dirty fossil fuel
extraction now threatens the water supply of the financial capital of the
world. That's because most of the bottom third of New York State‹including
the New York City watershed west of the Hudson River‹sits atop the Marcellus
Shale, a vast expanse of sedimentary rock several thousand feet below the
surface of the land extending into eight states.19 In 2008, the amount of
natural gas in the Marcellus was estimated at as much as 516 trillion cubic
feet,20 up from previous U.S. Geological Survey estimates in 2002 of just
1.3 trillion cubic feet.21 The new estimate has prompted some to dub the
Marcellus ''the Saudi Arabia of natural gas.²

To access the widely distributed small bubbles of gas, the extraction
companies must drill horizontal wells. These go several thousand feet down
into the shale and then run horizontally up to another 10,000 feet. A
mixture of water, chemicals, and sand is pumped into the well at enormous
pressure, which forces open cracks in the rock to let the gas flow back up
to the wellhead.22 This procedure is known as horizontal hydraulic
fracturing, or ³fracking.²

James L. Northrup, a 30-year veteran of the oil and gas industry, describes
horizontal hydrofracking of shale as ³effectively the explosion of a massive
pipe bomb underground.²23 In order to break up the rock, the fracking
pressure in a shale gas well must be extreme‹15,000 pounds per square inch,
which he notes has three times the explosive pressure of a thermobaric air
bomb that can be heard up to 100 miles away.24 The horizontal orientation of
the wells is particularly problematic for drinking water sources, since
horizontal wells are much more likely to go under aquifers, lakes, streams,
springs, and rivers.25 Furthermore, horizontal wells are fracked numerous
times. This increases the chances of hitting and expanding fault lines,
which will carry to aquifers and groundwater sources naturally occurring
toxic chemicals such as pyrite; radioactive elements such as radium26 and
uranium27 that are common in dark shales like the Marcellus; the methane gas
itself; and the additional chemicals (³fracking fluids²) the companies use
to maximize gas production of the wells.28 Intensive gas drilling has taken
place in Garfield County, in northwestern Colorado, since 2000.29 A 2009
hydrogeologic study of the area, which like the southern tier of New York
has active faults and fractures, found that both methane and wastewater from
gas drilling was contaminating drinking water sources, and that methane
contamination increased with the number of gas wells.30

Toxic Mystery Chemicals

The fracking process itself requires 3-8 million gallons of water per
well,31 and the fracking fluid mixed into the water includes a wide range of
chemicals and compounds, many of which are known to be harmful at very low
doses.32 Because gas drilling was specifically exempted from the Safe
Drinking Water Act in the George W. Bush/Dick Cheney-era U.S. Energy Policy
Act of 2005, the formulas are considered proprietary information and, as of
this writing, are not publicly available.

By February 2009, independent scientist Theo Colborn compiled a list of 435
products containing 344 chemicals. However, since two-thirds of these
products identified less than half of their ingredients with no way to find
the contents elsewhere, the information on fracking products remains
limited.33 Abrahm Lustgarten, the reporter who first brought the toxic
effects of horizontal hydrofracking to national attention in the U.S., adds
that because so many of the chemicals used are ³unstudied and unregulated,²
there is ³a gaping hole in the nation's scientific understanding of how
widespread drilling might affect our water resources.²34

Some of the fracking chemicals identified include diesel, which contains the
carcinogen benzene; ethylene glycol (automotive antifreeze); formaldehyde;
kerosene; various salts and ammonia compounds; and biocides. Many of the
chemicals Colborn was able to identify harm the nervous system, brain,
respiratory system, gastrointestinal organs, skin, and eye.35 Many are known
to cause cancer, birth defects, developmental problems, reproductive
disorders, immune system damage, kidney problems, cardiovascular and blood
disease, and death.36

The gas industry and drilling proponents maintain that gas wells go far
enough below aquifers and surface water supplies in ³tight,² less permeable
rock to prevent horizontal hydrofracking from contaminating drinking water
sources. However, ³more than 1,000 Š cases of contamination have been
documented by courts and state and local governments in Colorado, New
Mexico, Alabama, Ohio and [more recently] Pennsylvania²37 in areas where
drilling is taking place.

Underground chemical drift isn't the only problem with horizontal
hydrofracking, since ³[t]ypically 30 to 40 percent of the water used for
drilling and fracturing returns to the surface highly contaminated.²38 Gas
drilling companies construct on-site pits, usually lined with plastic, where
the wastewater evaporates in the open air. These pits are easily punctured,
and spills often overflow during a heavy rain.39 In New Mexico, state
officials documented approximately 800 water contamination cases from oil
and gas operations, ³half of them from waste pits that had leaked chemicals
into the ground.²40 Water sources are also at risk from spills of truckloads
of chemicals transported on and off drilling sites, and there are increasing
reports of drilling companies being fined for carelessness or deliberate
dumping.41 In New York, wastewater laden with high levels of radioactive
elements released from deep underground present even more problems, because
few if any water treatment facilities can handle radioactively contaminated
water.42

Residents able to light their tap water on fire from methane seepage into
their water supply is increasingly common in drilling areas. But the most
dramatic impacts from the new gas drilling are the numerous well-documented
cases of water wells, gas wells, and even a house in suburban Cleveland that
have blown up from the buildup of methane in drilling areas.43 Based on the
most recent estimate of 489 trillion cubic feet of natural gas‹the
equivalent of 81.5 billion barrels of oil44 ‹Cornell University Professor of
Civil Engineering Anthony Ingraffea says a maximum of 410,000 wells could be
drilled throughout the entire Marcellus formation, 78,000 in New York State
alone.45 As drilling and gas pipelines expand, more explosions due to
methane seepage are likely.

Full Steam Ahead!

Despite increasing evidence of the danger and irreversible ecological damage
in areas where horizontal hydrofracking for natural gas is taking place,
governments around the world appear to be embracing this new method of
resource exploitation. The United States encourages gas drilling with more
than $13.5 billion of subsidies, most of which were authorized in the 2005
Energy Policy Act.46 As a result, for five years prior to 2009, a typical
U.S. gas company paid 0.3 percent tax on its profit instead of the standard
corporate tax rate of 35 percent.47 Though most of the subsidies apply to
the exploration rather than the production phase of natural gas extraction,
townships and residents don't collect taxes or royalties until gas
production reaches a certain level. Gas companies, however, receive
subsidies whether or not their wells produce, thus leasing land,
exploration, and drilling are essentially risk-free activities, possibly
even if companies abandon drilled wells without cleaning them up.48 A 2004
law that deems oil and gas a ³manufactured good² permits companies to claim
billions of dollars in tax deductions, shifting much of the cost of gas
production to American taxpayers.49 Another subsidy allows companies to
write off 70-100 percent of their outlay for equipment, supplies, and other
costs of drilling.50 Other subsidies guarantee that the gas industry pays
almost nothing for the cost of gas distribution and gas pipelines.51 Gas
companies and their investors are also allowed to write off losses, enabling
them to shelter other income.52 Currently, efforts are underway in the U.S.
Congress for substantial new subsidies to switch fuels in the transportation
sector by encouraging the widespread adoption of cars and trucks that run on
natural gas.53

The various subsidies and incentives were adopted ostensibly to boost
domestic natural gas production to make the U.S. energy independent.
However, as Investing Daily points out, ³it's important to remember that
energy markets are global.²54 A raft of recent international deals indicates
that much of the gas drilled in the U.S. is intended for the international
energy market. In November 2008, U.S.-based Chesapeake Energy, a major
investor in the Marcellus Shale, sold the second largest supplier of natural
gas in Europe, the Norwegian company StatoilHydro, a 32.5 percent stake in
its Marcellus leases, a deal that could add the equivalent of 2.5 to 3
billion barrels of oil to StatoilHydro's reserves.55 Investing Daily reports
that also in 2008, Chesapeake joined BP in a $1.9 billion joint venture in
the Fayetteville Shale in Arkansas. In early 2010, Chesapeake formed a $2.25
billion joint venture with the French energy giant Total that gives Total it
a 25 percent stake in Chesapeake's assets in the Barnett Shale in Texas.
India's largest company, Reliance, bought a 45 percent stake in Pioneer
Natural Resources' gas leases in the Eagle Ford Shale in southern Texas
after purchasing a 40 percent stake in Atlas Energy's Marcellus Shale
holdings. Oil giants Royal Dutch Shell, ExxonMobil, and ConocoPhillips are
also making significant investments in unconventional natural gas in the
U.S. and elsewhere, as are Chinese companies.56

Proponents argue unconventional natural gas is clean and needed as a ³bridge
fuel² that will help reduce greenhouse gas emissions to help curb global
climate destabilization until we can transition away from coal. But this
claim neglects to account for both the energy required and the resulting
emissions from extracting, processing, and distributing the gas‹i.e., the
use of fossil fuels to build pipelines, truck the enormous amounts of water
needed for hydrofracking, drill wells, manufacture the chemicals for the
fracking fluids, run the compressors, and treat and transport the
wastewater.57 Nor does it consider the loss of carbon sinks from forests
cleared for drilling.58 No scientific peer-reviewed analyses of greenhouse
gas emissions measuring the entire fuel cycle for shale and other
unconventional gas sources have yet been completed and published. Cornell
ecologist Robert W. Howarth is analyzing total greenhouse gas emissions from
Marcellus Shale gas development. His preliminary data suggest that because
of the difficulty of obtaining the more diffuse shale gas, these additional
emissions are likely to be at least three times the greenhouse gas emissions
for extracting, processing, and transporting diesel fuel and gasoline.59

Much more of a concern, however, is the leakage of methane into the
atmosphere during all stages of drilling, processing, transporting and
burning the gas. Methane, which is 72 times more powerful a greenhouse gas
per molecule than CO2,60 is the major component of natural gas. Howarth
notes that the numerous incidence of explosions and contaminated wells in
shale gas drilling areas in Pennsylvania, Wyoming, and Ohio in recent years
reveal pathways for methane to escape into the atmosphere: ³The
concentrations of methane necessary for an explosion are at least
10,000-fold higher than those normally in the atmosphere, and this leakage
from contaminated groundwater is probably quite significant in terms of the
greenhouse-gas footprint of shale gas.²61 Although Howarth's study is not
yet complete, his preliminary results indicate that the greenhouse gas
footprint of Marcellus Shale gas is ³probably at least twice as great as the
emissions from just burning the gas. That is, shale gas is not a clean fuel
and appears to be a poor choice as a transitional fuel over the coming
decades if the U.S. is serious about addressing global climate
disruption.²62

Two California scientists, Mark Jacobson from Stanford University and Mark
Delucchi from the University of California at Davis, have laid out a plan to
eliminate fossil fuel use in every country on the planet and replace it with
clean, renewable energy‹currently existing wind, solar, geothermal, tidal
and hydroelectric power technologies‹in just ten years.63 Their plan calls
for ³millions of wind turbines, water machines, and solar installations.²

While they acknowledge the numbers are large, they point out that massive
societal transformations have taken place before, for example when the U.S.
retooled its automobile manufacturers during World War II to build 300,000
aircraft, and other countries produced another 486,000. They also
acknowledge some technical hurdles, but none that seem insurmountable. The
biggest roadblock appears to be the juggernaut of capitalist ideology and
power that in the face of escalating ecological catastrophe refuses to give
up its short-term profit-driven death grip on the planet.
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