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The Marcellus Shale: Tying It All Together 

I t is hard to read a newspaper in Pennsylvania today without finding some mention of the 
Marcellus Shale. The Marcellus Formation is a Middle Devonian-age, organic-rich black shale 
that underlies over 60% of Pennsylvania’s land area, coinciding with both the bituminous and 

anthracite coal fields. East of the Allegheny Front, the Marcellus ranges in depth from 
approximately 3,000 to 8,000 feet from the surface and varies in thickness from about 50 feet to 
over 250 feet. It tends to thicken from the southwest to northeast resulting in a zone of interest 
commonly called the “fairway.” For years, the Marcellus was known as a natural gas producing 
formation. Drillers in the 1930s targeting the Oriskany sandstone, 100 feet or so beneath the 
Marcellus, would frequently encounter strong gas flows after penetrating the Marcellus which 
would shut down drilling for several days until the flow ebbed. Over the decades since, the 
Marcellus and other organic shale were explored and evaluated by various Department of 
Energy programs as energy prices waxed and waned.  



It wasn’t until 
2005, however, that 

Range Resources drilled the 
first productive Marcellus gas well 

using horizontal drilling and hydraulic 
fracturing technologies developed in the 

Barnett Shale in Texas. Horizontal drilling, where 
the well bore is gradually deviated from a vertical 
to a horizontal attitude, exposes much more of the 
formation from which natural gas can be extracted. 
After the horizontal leg is completed, the casing is 
perforated and a mixture of sand, water, and 
chemical additives is pumped into the well bore 
under high pressure. This process of 
hydrofracturing, or “fracing,” creates fractures in 
the shale that are held open by the sand that was 
added to the water. This creates porosity in the 
normally non-porous shale, allowing the natural 
gas to migrate into the well bore. 

 
Pennsylvania has a long, proud history of helping 
to fuel the nation’s energy needs. Together, 
natural gas, coal, and oil supply about 85% of the 
nation’s energy needs, with natural gas and coal 
each holding about a 25% share. Natural gas and 
petroleum have been produced for more than 200 
years in Pennsylvania, but for the better part of the 
20th century, coal was king. Increasing government 
regulation and environmental standards, along 
with diminishing reserves, have gradually 
increased the burden on coal mine operators. As a 
result, many smaller operators have gone out of 
business and the surviving companies have 
curtailed activities. Throughout the past 20 years, 
coal production from the Commonwealth has been 
on a downward trend. 
 
 

Following Range’s success in Washington County, 
interest in the Marcellus grew exponentially as 
exploration and production companies jockeyed 
for prime acreage leases. Sensing an opportunity, 
several coal companies entered the mix, most 
notably CONSOL Energy and Alpha Natural 
Resources. In short order, CONSOL became the 
third largest acreage holder in the Marcellus play 
through its purchase of Dominion Resources’ 
exploration and production division and by 
aggressive leasing through its subsidiary, CNX Gas 
Corporation. Alpha has taken a somewhat more 
conservative approach by partnering with Rice 
Energy. 
 
There are multiple factors driving the integration of 
coal mining and natural gas production from the 
Marcellus, not the least of which is increasingly 
stringent federal regulation of coal and the threat 
of carbon cap and trade legislation. Coal-fired 
power plants are becoming increasingly difficult to 
design and permit, and some utilities are 
retrofitting boilers with natural gas turbines. There 
are other elements to consider, too. Because 
millions of gallons of water are required to frac a 
horizontal well, the surface area required to 
develop a Marcellus well is not insignificant, 
averaging five to seven acres. 
 
Reclaimed mine lands can be ideal for this 
application, requiring minimal clearing and 
earthwork to prepare a drilling pad. Water supply 
issues can also be potentially addressed by 
utilizing mine drainage discharges instead of fresh 
water sources such as municipal supplies or 
streams. Many mining companies are already 
spending money to collect and mitigate acid mine 
discharges (AMD), turning a liability into an asset.  
 
The coexistence of natural gas exploration and 
production and coal mining is not without conflict, 
however. As drilling activity intensifies, so does the 
likelihood that a gas operator will find himself 
working in an area that is underlain by a mineable 
coal seam. In a recent court decision, the owner or 
proposed operator of a coal seam has the right to 
object to the location of a gas well, but only if he 
has filed a technically complete coal mining permit 
application for the area. If the coal mine is neither 
operating nor projected and platted, then the 
prospective coal mine operator’s or owner’s only 
recourse is to request a conference with the 
Pennsylvania Department of Environmental 
Protection (PA DEP) to facilitate an agreement with 
the natural gas operator. Careful mine planning 
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and coordination with other parties who may have 
conflicting interests and priorities will be vital as 
exploration in the Marcellus continues. 
 
What about aggregate producers? In addition to 
natural gas, petroleum, and coal, Pennsylvania is 
blessed with some of the highest quality limestone 
deposits in the nation. Limestone quarries seem to 
occupy a special niche in the industrial minerals 
market. When the economy is strong, operators are 
struggling to keep up with demand, but even during 
an economic downturn, there always seems to be a 
need for aggregate from some sector. Whether 
planting a garden or building an interstate highway, 
there is a need for limestone and there are few 
alternatives.  
 
Limestone and coal products have a connection, 
especially in recent years under increasingly strict 
environmental regulations. Limestone and its 
products are used as an alkaline source to treat AMD 
discharges and to reduce emissions from coal-fired 
power plants. The development of the Marcellus 
shale presents similar opportunities for aggregate 
producers. Each well pad occupies five to seven 
acres, on average, requiring stone for grading and 
creating stable work areas and for providing erosion 
and sedimentation control structures. In many cases, 
substantial roadways have to be constructed to 
access the well sites and to assure accessibility of 
goods and supplies. The construction roads and pads 
and the movement of the drilling rig itself requires 
hundreds of tractor trailers, weighing tens of tons 
along with millions of gallons of frac water that need 
to be transported to and from the work site. This 
heavy traffic is taking a toll on the local roadways in 
areas of Marcellus development. The problem of 
degraded roads has become so severe in some 
regions that the Pennsylvania Department of 
Transportation (PennDOT) requires gas operators to 
post significant bonds to assure that the roadways 
will be repaired and to demonstrate that they have an 
approved highway construction contractor on-call 
before they will issue a permit to a developer to use 
state roadways. These factors, plus the anticipated 
need for added infrastructure in the Marcellus region 
of the state, create a significant demand for 
construction aggregates across the Commonwealth.  
 
Skelly and Loy has an extensive history of providing 
engineering and environmental consulting services to 
the mining, quarrying, electric, and gas production 
industries. With office locations in Harrisburg, 
Pittsburgh, and State College, Pennsylvania; 
Morgantown, West Virginia; and Hagerstown, 
Maryland, Skelly and Loy provides an ideal mix of 

accessible 
engineering, 
environmental, and 
regulatory “know-how” for the 
natural resources industries.  
 
As fast as the Marcellus Play continues to develop, 
regulatory authorities are advancing legislation to 
monitor and control the extraction of natural 
resources across Pennsylvania. In particular, PA DEP 
has advanced new Chapter 95 regulations that limit 
the discharge of total dissolved solids (TDS), 
including specific discharge limitations for the oil and 
gas and non-oil and gas industries. As PA DEP 
continues to develop these new standards and 
regulations that create additional industry burdens, a 
working understanding of the different resources 
industries will be invaluable for the advancement of 
projects through the regulatory framework, including 
permitting for oil, gas, coal, and non-coal extraction, 
water withdrawal and treatment, NPDES discharge 
limitations, federal 404 and state 105 waterway 
wetland encroachments, threatened and endangered 
species clearances, air and noise compliance, and 
highway occupancy permits.  
 

From pipelines and pad sites to coal mines and 
quarries, Skelly and Loy has a proven track record for 
developing timely, cost-effective solutions to advance 
our clients’ projects through the encumbered 
regulatory approval processes.  
 
 
If you would like more information about how Skelly and 
Loy can help you with your Marcellus Shale projects or 
about our services in general, contact Bryan McConnell - 
bmcconnell@skellyloy.com, 800-340-7538; Matt Lock - 
mlock@skellyloy.com, 814-692-8682; or Paul DeAngelo - 
pdeangelo@skellyloy.com, 800-892-6532. 
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