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Marcellus Shale Range and 
Production Estimates1

ÅEarly 2008, Engelderand Lash, estimated that 
about 50 TCF (trillion cubic feet) of recoverable 
natural gas could be extracted from the 
Marcellus Shale.

ÅNovember 2008, on the basis of production 
information from Chesapeake Energy 
Corporation, the estimate of recoverable gas 
from the Marcellus Shale was raised to more 
than 363 TCF (Esch, 2008). 

ÅCurrently estimates by geologists vary, 116 to 
516 tcf, though it is not currently known how 
much is recoverable. 
(http://www.dec.ny.gov/energy/46288.html)

The United States uses about 23 TCF of natural gas per year (U.S. Energy Information 
Administration, 2009), so the Marcellus gas resource may be large enough to supply the 
needs of the entire Nation for roughly 15 years at the current rates of consumption.

http://www.dec.ny.gov/energy/46288.html


A WORK IN 
PROGRESS



Natural Gas

ÅNatural gas as we use it is almost entirely methane. 

ÅNatural gas as we find it underground can be 
associated with a variety of other compounds and 
gases as well as oil and water. 

ſMethane

ſPropane

ſButane

ſOther products

ÅNatural gas transported through pipelines must 
meet purity specifications to be allowed in, so most 
gas processing is done at the well site. 



Conventional and Non-conventional Natural Gas 
Extraction Methodologies2



A COMBINATION OF 
NEW TECHNOLOGY, 
THE PRICE OF GAS, 

THE PERCEIVED NEED FOR 
NEW ENERGY SOURCES 

COMBINE 
TO PRODUCE A BOOM IN THE 

MARCELLUS SHALE.



Marcellus Shale Well Permits from 

2007 through June 2010



Activity Related to the Marcellus Shale 

Development 



What is Involved in the Development

ÅLandsmen obtaining leases from the owners of 
mineral rights
ÅSeismic testing performed to determine well site
ÅPermits obtained from PADEP by the gas industry
ſInvolves a water management plan
ſPlan for pad development and drilling

ÅDevelopment of the well pad
ſ4-6 acres of land is stripped and leveled for well 

construction and drilling
ſRoadway development
ſImpoundment dug for fresh water and flow back fluid



Seismic 
Vibrator Truck

Source ï
Natural 
Resources 
Canada



ÅA vertical well is drilled to depths of over 2000 ft
ÅDuring the drilling process steel and concrete casings 

are put in place to preserve well integrity and provide a 
barrier between the well and underground aquifers.

ÅThe drilling rig for the vertical well is replaced 
with a larger drilling rig for horizontal drilling.

ſIt is possible to drill up to 5000 feet horizontally 
from the vertical well  (http://www.srbc.net/whatsnews/doc)

ſEach well can access gas trapped beneath 200-
400 acres

ſMultiple horizontal wells can be drilled from one 
drilling pad.

ſHorizontal wells are also cased with concrete



Drilling Rig in Rural Upshur County, West Virginia

Source: WVSORO, Modern Shale Gas Development in the U.S.: A Primer, (2009) U.S. 
Dept of Energy



Drilling in Fairfield Township, PA

Source: 
CHEC 
Photo 
Archives



ÅFracturing of the shale
ſA mixture of 99% water and sand/propant is injected 

into the rock at very high pressure
ſFractures within the rock a created that provide the 

natural gas a path to flow to the wellhead.
ſVolumes of fracturing fluid needed depend on the 

stages of fracturing. A four stage operation can use 2.3 
million gallons of water (Marcellus Shale Primer: Dept of 
Energy)

ſIn various basins and shale gas plays, the volume of 
produced water may account for less than 30% to 
more than 70% of the original fracture fluid volume 295. 
In some cases, flow back of fracturing fluid in 
produced water can continue for several months after 
gas production has begun



Lined Fresh Water Supply Pit from the Marcellus
Shale Development in Pennsylvania

Modern Shale Gas Development in the U.S.: A Primer, (2009) U.S. Dept of Energy



Hydraulic Fracturing of a Marcellus Shale Well, West Virginia

Modern Shale Gas Development in the U.S.: A Primer, (2009) U.S. Dept of Energy





ÅGas Production
ſWell head is capped
ſIn many areas of the Marcellus Shale, the extracted gas 

is in liquid form and must be treated
ſSeparators are added to the well pad, along with glycol 

tanks, and produced water tanks.
ſCompressors may be added to pump gas to processing 

plants

ÅGas Distribution
ſThe extracted gas product is sent through supply lines 

to a processing plant where it is further refined and 
odorant added
ſPurified methane gas is distributed to the main 

distribution facility via pipelines
ſ.



Product Water Tanks  - Punxsatawny PA



The Center for Healthy Environments 

and Communities Involvement
ÅA community based participatory environmental 

research center
ÅResidents of Clearville in Bedford PA notify the 

Center with concerns about water wells igniting and 
gas storage drilling.
ÅCitizens in Hickory, PA report to CHEC their 

perceptions of water contaminations, air quality 
concerns and perceived related health issues.
ÅHeinz Endowment project officers call for Citizen 

Surveillance to provide additional resources to 
PADEP.



Questions Develop

1. How is flow back and produced water disposed of?

2. Is the disposal of water affecting ground water? 
And municipal and private drinking water 
supplies?

3. Is there an additional burden to already 
compromised air quality in Southwestern, PA?

4. What kind of stress and health issues are related to 
people living in communities where gas extraction 
and development activities are taking place?



CONCERNS



Reported Spills and Accidents



Drillings and Casings3

ÅThe effect of higher temperature on cement setting 
behavior, poor mud displacement and lost 
circulation with depth makes cementing the deep 
exploration and production wells in the Marcellus 
Shale quite challenging. 
ÅFor example following a recent report by residents 

of Dimock, PA, of natural gas in their water supplies, 
inspectors from the Pennsylvania Department of 
Environment Protection (PADEP) discovered that 
the casings on some gas wells drilled by Cabot Oil & 
Gas were improperly cemented, potentially allowing 
contamination to occur .



Drilling

ÅDuring drilling into the tight Marcellus Shale, there is a 
slight risk of hitting permeable gas reservoirs at all 
levels. This may cause:
ſshallow gas blowouts and underground blowouts between 

subsurface intervals.
ÅOther geo-hazards that may pose challenges to drillers in 

the Marcellus Shale include: 
ſ(1) disruption and alteration of subsurface hydrological 

conditions including the disturbance and destruction of 
aquifers, 
ſ(2) severe ground subsidence because of extraction, 

drilling, and unexpected subterranean conditions, and 
ſ(3) triggering of small scale earthquakes 



Long Term Considerations4

ÅConstruction of gas wells in the Marcellus 
formation requires drilling through shallow 
freshwater aquifers and penetrating deeper 
geologic formations that contain naturally -
occurring contaminants such as hydrocarbons, 
metals, radionuclides , and high salinity. The well 
borehole creates a conduit for fluid to flow 
between these previously isolated geologic 
formations. To prevent such flow, the annular 
space between the well casing and the formation 
is filled with grout.



Fluid Disposal
ÅMany focus on the issue of fracing fluid disposal
ÅFlow back and product fluid are of high concern. These fluids are:
ſHigh in salinity 5 -10 x that of saltwater. 
ſTotal dissolved solids
ſHydrocarbons which are volatile organics such as benzene, ethylene, 

toluene, and xylene (BETX) 
ſHeavy metals
ſRadionuclide
ſOther heavy metals such as arsenic and mercury

ÅTreatment plants exist, but the industry is not required to use these
ſSecretary Hanger of the PA DEP has stated ñThe treating and disposing 

of gas drilling brine and fracturing wastewater is a significant challenge 
for the natural gas industry because of its exceptionally high TDS 
concentrations. Marcellus drilling is growing rapidly and our rules must 
be strengthened to prevent our waterways from being seriously harmed 
in the future.ò5

ÅNew regulations for disposal of flow back and product are water 
have been enacted and scheduled to be in place early next year.



Fluid Disposal

ÅOpen poly lined impoundments for the storage 
of flow back water for recycling must be enclosed 
to prevent accidental entry by wildlife and 
humans.

ſThese open impoundments have been reported by 
those living close by to emit foul odors.

ſTears or leaks in liners, especially due to fires, 
such as in Hopewell Township, can allow this fluid 
to leak into the soil.



Fracking Pond Fire ïHopewell Township, PA ïreported by Post Gazette April 1, 2010


