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Abstract 
 
Thousands of shale gas and oil wells have been drilled in Pennsylvania since 2004. In addition to the Marcellus Formation, other organic-rich 
shales are being targeted, including the Upper Devonian Geneseo and Burket shales and the Upper Ordovician Utica Shale. Water is used to 
hydraulically fracture these wells, with a portion of these treatment waters flowing back after stimulation. Formation water is also generated 
after the well has been turned into production. Shale wells produce hydrocarbons in 35 of Pennsylvania’s 67 counties. Most of the production 
comes from the two ‘sweet spots’ in the Marcellus play in southwest and northeast Pennsylvania.  
 
This study looks at production and water use in shale wells from 2010 through 2018. Producing formation information is from the 
Pennsylvania Geological Survey’s Exploration and Development Well Information Network (EDWIN). Treatment water volumes are as 
reported by operators on well completion reports. Production and wastewater data are from PA DEP’s database. Information from these sources 
was compiled for almost 6800 wells that reported production between 2010 and 2018. Different regions were compared to identify patterns of 
fresh and recycled water use. 
 
More than 75% of the state’s hydrocarbon production comes from the two ‘sweet spots’ of the Marcellus play: Greene and Washington 
counties in the southwest and Bradford, Lycoming, and Susquehanna counties in the northeast. More than half of the natural gas production 
comes from the northeastern ‘sweet spot’ where county-wide average daily gas production per well ranges from 1808 to 3243 MCF/day. 
County-wide average daily gas production per well in the southwestern ‘sweet spot’ ranges from 1571 to 2088 MCF/day. The two counties 
with the highest average daily production per well, Wyoming (4889 MCF/day) and Sullivan (3944 MCF/day), are adjacent to the northeast’s 
‘sweet spot.’ Ninety percent of the liquids production (oil plus condensate) comes from Washington County. All the liquids production comes 
from the western part of the state, but not necessarily from the ‘sweet spot.’ Liquids production is also significant in Butler and Mercer 
counties. 
 



The most shale wells have been drilled in Washington County. This county has also used the most hydraulic fracture treatment water and 
produced the most oil and condensate. Susquehanna County has used the second-largest amount of treatment water and has the highest natural 
gas production. Most (80 to 95%) of the wastewater from these wells is recycled and reused in other wells.  
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Introduction 

• Since 2004, multiple 
organic shales have been 
targeted across 
Pennsylvania by drillers 
 

• This study examines well 
production and water use 
in these shale wells 
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Geneseo/Burket Shale 

Marcellus Shale 

Utica Shale 



Outline 

• Wells drilled in these organic shales 
• Hydrocarbon production from the 

shales 
• Amount of water used to fracture the 

shales 
 
 
 



Data Sources  
• Well specific production data has been 

compiled from PA DEP’s Oil & Gas 
Production/Waste Reports (OGRE) Website 

• Interpreted producing formation data are from 
DCNR’s EDWIN database 

• Amounts of water used to fracture wells are 
from the well completion reports scanned into 
EDWIN 
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Marcellus Sweet Spots 
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Number of shale wells in each county 
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Now to focus on 
Hydrocarbon Production… 



Hydrocarbon production per well in the  different shales 
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Rhinestreet Shale Extents with 
Upper Devonian Wells 
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Marcellus Natural Gas Production 
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Utica Shale Extents with Utica 
Wells 
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Utica Natural Gas Production 
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Water used to Frac Utica Wells 
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Water and recycled water used to 
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Annual gas production vs water use 
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Conclusions 
• More than 75% of the state’s hydrocarbon 

production comes from the two ‘sweet 
spots’ of the Marcellus shale play 

• Over half the natural gas production comes 
from the northeastern ‘sweet spot’ 

• 90% of the liquids production comes from 
Washington County in the southwestern ‘sweet 
spot’ 

• Most of the waste water from these wells 
is recycled and reused in other wells 
 



DCNR Disclaimer 

Given the limitations in the data set as provided by DEP, the production data that 
DCNR have presented here are provided "as is" without representation or warranty 
of any kind - as to suitability, reliability, applicability, merchantability, fitness, non-
infringement, result, outcome, or any other matter.  DCNR does not represent or 
warrant that such information is up-to-date, complete, or accurate.  Any 
representation or warranty that might be otherwise implied is expressly disclaimed. 

 



DEP - OGRE Disclaimer 
• DEP requires routine, timely submission of production and waste reports and makes every 

practical effort to post these reports as soon as possible after they are filed electronically 

• All data is self-reported by the operator and is posted by DEP as received without employing any 
review, verification or quality control measures. 

• DEP permits operators to retroactively change production data, even after submitted and 
posted through their online reporting workflow.  For this reason, queries of production data for 
a given timeframe may change from day to day. 

• DEP expressly disclaims any liability for errors or omissions related to production data contained 
in OGRE, and no warranty of any kind is given by DEP with respect to the production data 
posted on its website. 

 


	Schmid_session7_PennsylvaniaShaleProduction.pdf
	Production and water use in Pennsylvania’s organic shales
	Introduction
	Outline
	Data Sources
	Слайд номер 5
	Слайд номер 6
	Слайд номер 7
	Слайд номер 8
	Слайд номер 9
	Слайд номер 10
	Слайд номер 11
	Now to focus on Hydrocarbon Production…
	Hydrocarbon production per well in the  different shales
	Слайд номер 14
	Upper Devonian Oil Production July 2010- Dec 2018
	Upper Devonian Condensate Production 2010-2018
	Upper Devonian Natural Gas Production 2010 - 2018
	Marcellus Shale Extents with Marcellus Wells
	Marcellus Oil Production�2010 - 2018
	Marcellus condensate Production 2010 - 2018
	Marcellus Natural Gas Production�2010 - 2018
	Utica Shale Extents with Utica Wells
	Utica Oil Production
	Utica Condensate Production
	Utica Natural Gas Production
	County production and water use
	Water used to Frac Upper Devonian Wells
	Water and recycled water used to Frac Upper Devonian Wells
	Water used to Frac Marcellus Wells
	Water and recycled water used to Frac Marcellus Wells
	Water and recycled water used to Frac Marcellus Wells
	Water used to Frac Utica Wells
	Water and recycled water used to Frac Utica Wells
	Annual gas production vs water use
	Conclusions
	DCNR Disclaimer
	DEP - OGRE Disclaimer
	Thank you!


