Introduction to Marcellus Shale in Pennsylvania
Marcellus Shale
Marcellus shale underlies much of Pennsylvania, New York, Ohio, West Virginia, and adjacent states. Marcellus Shale formation can be found beneath about 60% of Pennsylvania’s total land mass (40 out of 67 counties have Marcellus shale), where it is buried to depths of up to 9,000 feet.  Most of the prospective areas mined for natural gas production occur where the depth of the shale exceeds 5,000 feet below the earth’s surface. Natural gas is one of the hydrocarbon products resulting from the exposure of organic matter to over 400 million years of high pressure and temperature. Geologists usually carry out several tests and inspections to ensure that a well is viable for natural gas extraction. Both depth and thickness of the shale play a vital role. The shale depth varies from about 4,000 to 8,000 feet, and a thickness range of between 50 to 200 feet. With regard to the volume of gas that the Marcellus Shale holds, different individuals and organizations have estimated different total volumes of natural gas in the shale formation. Some sources state that the shale is capable of producing an amount that is sufficient enough to meet the United States natural gas needs for about 20 years.
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Composition
Marcellus Shale natural gas is approximately 85% methane. Methane is the gas typically used in residential areas for heating and cooking. However, the gas from the wells has to undergo some purification process before it can be commercially used since it burns at a much higher pressure and temperature when in its raw form. 
The Marcellus Shale natural gas is trapped between two impervious layers of limestone. Information about the existence of shale natural gas has been known for quite a while, but the problem has always been trying to figure out and develop the technology to extract the gas. Since the development of directional drilling technology in Texas about a decade ago, the United States has been experiencing a boom in natural gas extraction. The process through which Marcellus shale is currently extracted is known as hydraulic fracturing or hydrofracking for short. 
Hydraulic Fracturing (“Hydrofracking”)
Hydrofracking is a natural gas extraction technique that developed from the drilling style that is used in Texas to extract gas from the Barnett Shale. It involves sending frack water (water mixed with sand and other chemicals), under extremely high pressure, into a drill shaft. The purpose of the high pressure is to cause fractures in the impervious shale layers trapping the natural gas, thus releasing the gas. The sand and other chemical additives keep the fractures open, function as lubricants, as well as provide pathways for the gas to move up the well. The Marcellus shale gas is then harvested in gas chambers before being transported via pipelines to refineries. 

Drilling pads typically take up about 3 to 5 acres of land. Each pad contains 5 to 6 horizontal wells. Hydrafracking is a water intensive process using as much as 9 million gallons of water per well (this, of course, depends on depth as well as the number of times well is fracked). The high demand for water translates into an average of between 200 to 1400 truck trips carrying frack water from source to well site. A well can produce an average of 3 MCF (million cubic feet) of gas per day and as high as 6.5 standard cubic feet of gas per cubic foot of rock.
[image: image2.jpg]Storage  Nawral gas s pped
s tomanet.

0

o0

Hydauiec facturing, or

Hracing. involvos tho injecton
of more than a mion gallons

of water, sand and chomicals

athigh pressure down and

scross o

ks a far a5 10,000 feet.

bolowtho surfaco. Tho.

pressuized miture causes
he rock ayor. i hs case the
Marcollus Shalo,to crack
Theso fissures are held open
by he sand paricies 5o that
natuta gas from the shale can

flowup the well.

Hydraulic Fracturing

drled

Welltums
Rorzontal

Graphic by A Grarber





Issues Arising from Marcellus Shale natural gas drilling 
Energy independence 
By investing in natural gas extraction in the U.S., there will be less dependence on foreign oil sources, which consequently improves both the security of the country as well as efficiency in terms of energy use.  Bearing in mind the abundance of Marcellus shale in the U.S., drilling becomes more efficient than importation, if, of course, the drilling is done properly. Moreover, the presence of the shale in the East Coast is strategic since it is close to the high demand for natural gas in the high demand markets of New York, New Jersey, and New England.
 Environmental Impacts
· Natural Gas burns cleaner than most fossil fuels such as coal or oil (It emits less greenhouse gas emissions.)

· Substantial truck traffic to and from well sites can damage local roads.
· Local municipalities face higher costs for road maintenance because of increased traffic.
· The construction of drilling pads as well as the construction of permanent pipeline for transporting natural gas causes destruction and fragmentation of forestland.

· There are risks of potential disastrous explosions at the gas well as well as sink holes.
· Reduced air quality which may result in chronic illnesses among those living around Marcellus shale wells.
· Radioactive elements and heavy metals are released from deep in the ground and contained in the frack water that flows back to the surface. 
· Between 1/3 and ¾  of the frac fluid returns to the surface as “flowback” and waste-water, which must be properly treated.  Municipal water treatment plants are not sufficiently equipped to treat the wastewater, which contains high salt content and a mixture of chemicals used in the fracking process.   
· Each well uses large quantities of surface water, consequently stressing local water supplies.
· Risks to water resources: Groundwater aquifers may be contaminated in the process of drilling the well.
· At the federal level:  The "Halliburton Loophole" exempts hydraulic fracturing from Safe Drinking Water Act regulations.
 Economic Impact 
· Creation of jobs: Natural gas drilling creates mainly secondary jobs, such as those in the service, construction, and commercial sectors of the local economies.  
· Landowners receive payment for natural gas drilling that occurs on their land, after signing a lease with a natural gas company.  These payments are in the form of signing bonuses (for signing a lease that allows the company to build the necessary structures) and in the form of royalty payments, which are based on the amount of gas produced from the well on the individual’s land.
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