Marcellus Shale: 
A New World in Ohio as provided by 
Summit Laboratories
In Ohio, particularly the eastern portion (see map below), there are deposits of Marcellus and Utica Shale. How much shale is truly there remains to be discovered.
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Thickness map of the Marcellus Shale.                           By: United States Geological Survey                                                                                                Assessment of Appalachian Basin oil/ gas resources:                                                                                                                          Devonian Shale-Middle and Upper Paleozoic Total Petroleum System                                                                                           By Robert Milici and Christopher Swezey
Marcellus Shale Gas Potential May be Lower than Previously Thought

A few years ago every geologist involved in Appalachian Basin oil and gas knew about the Devonian black shale called the Marcellus. Its black color made it easy to spot in the field and its slightly radioactive signature made it a very easy pick on a geophysical well log. 

However, very few of these geologists were excited about the Marcellus Shale as a major source of natural gas. Wells drilled through it produced some gas but rarely in enormous quantity. Few if any in the natural gas industry suspected the Marcellus might soon be a major contributor to the natural gas supply of the United.
Now, the U.S. Energy Information Administration’s (EIA) latest report finds reserve estimates for the Marcellus Shale formation are substantially lower than reported last year. The estimate in the Annual Energy Outlook 2012 (AEO2012) is 141 trillion cubic feet of gas, compared to 410 trillion in 2011. But as we have learned, estimates are exactly that, just estimates and subject to change. 
Policy and Communications Director for the Marcellus Shale Coalition, Steve Forde, said that isn’t of much concern, and added that the estimate is simply a “snapshot in time.” He said the coalition will continue to look at longer-term trends.

How Does the Gas Occur in the Rock?

Natural gas occurs within the Marcellus Shale in three ways: 1) within the pore spaces of the shale; 2) within vertical fractures (joints) that break through the shale; and, 3) adsorbed on mineral grains and organic material. Most of the recoverable gas is contained in the pore spaces. However, the gas has difficulty escaping through the pore spaces because they are very tiny and poorly connected. 

Most historic wells in the Marcellus produced gas at a very slow rate because of the low permeability mentioned above. This is typical for shale. However, some of the most successful historic wells in the Marcellus share a common characteristic: they intersect numerous fractures. 
These fractures allow the gas to flow through the rock unit and into the well bore. The fractures intersecting the well also intersect other fractures and those fractures intersect still more fractures. Thus, an extensive fracture network allows one well to drain gas from a very large volume of shale. A single well can recover gas from many acres of surrounding land. 
Horizontal Drilling to Penetrate More Fractures

The fractures (also known as "joints") in the Marcellus Shale are vertical. So, a vertical borehole would be expected to intersect very few of them. However, a horizontal well, drilled perpendicular to the most common fracture orientation should intersect a maximum number of fractures. 

The diagram to the right illustrates the concept of a horizontal well. High yield wells in the Marcellus Shale have been built using the horizontal drilling technique. Some horizontal wells in the Marcellus Shale have initial flows that suggest that they are capable of yielding millions of cubic feet of gas per day, making them some of the most productive gas wells in the eastern United States. Although some experts are very optimistic on the long-term production rates of these wells, it is too early to determine their productive life or long-term yield. 
Increase the Number of Fractures
A second method is used to increase the productivity of a well. That is to increase the number of fractures in a well using a technique known as "hydraulic fracturing" or "hydrofracking". This method uses high-pressure water or a gel to induce fractures in the rock surrounding the well bore. Hydrofracking is done by sealing off a portion of the well and injecting water or gel under very high pressure into the isolated portion of the hole. The high pressure fractures the rock and pushes the fractures open. 

	


To prevent the fractures from closing when the pressure is reduced several tons of sand or other "proppant" is pumped down the well and into the pressurized portion of the hole. When the fracturing occurs millions of sand grains are forced into the fractures. If enough sand grains are trapped in the fracture it will be propped partially open when the pressure is reduced. This provides an improved permeability for the flow of gas to the well. 
Economic Significance of the Marcellus Shale Gas Field
 The presence of an enormous volume of potentially recoverable gas in the eastern United States has a great economic significance. This will be some of the closest natural gas to the high population areas of New Jersey, New York and New England. This transportation advantage will give Marcellus gas a distinct advantage in the marketplace.  Gas produced from the shallower, western portion of the Marcellus extent might be transported to cities in the central part of the United States. It should have a positive impact on the stability of natural gas supply of the surrounding region for at least several years if the resource estimate quoted above proves accurate. The natural gas is trapped in shale formations at varying levels (please see map) thousands of feet below ground. It is extracted through a two-part process of horizontal drilling and hydrofracking (or hydraulic fracturing). Just fracturing the shale can take as much as four million gallons of fresh water. The water is mixed with sand and chemicals and then pumped into the ground at high pressure. 
Once drilling is finished, some of the water returns to the surface laced with salts and dissolved solids. This flowback water is treated by an approved sewage treatment plant, recycled for additional drilling, or sent to a deep-injection well.     

Drinking Water Contamination from the Drilling Process
 While Ohio has provided successful oil and gas drilling locations for decades, there is also a distinct possibility of contaminating Ohio’s drinking water. The best way for you to ensure your drinking water has not been contaminated is to have samples analyzed by an Ohio drinking water certified laboratory. Summit Environmental Technologies is certified by the state of Ohio to complete analysis of drinking water parameters as they relate to contamination from oil and gas drilling.
Summit Laboratories offers three separate analytical packages:
	Tier 1 Package: *

	· Barium, Chloride, Magnesium, Potassium, Sodium, Strontium, Sulfate, Total Dissolved Solids, Total Alkalinity, pH

	Tier 2 Package: *

	· Tier 1 PLUS, Calcium, Hardness, Iron, Manganese, Conductivity, TSS, Bromide

	Tier 3 Package: *

	· Tier 1 & 2 PLUS, BTEX (Benzene, Toluene, Ethyl Benzene & Xylene, Dissolved Methane


Summit Labs believes testing before and after drilling is highly desirable to establish a basis for comparison. A knowledgeable professional should perform the sampling and all documents must be completed; otherwise samples and subsequent results may not be valid. 
To schedule analytical testing or sampling please email your questions or requests to:
Dr. Mo Osman, President at mosman@summitlabs.com
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