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To look up information on what chemicals 
are being used at a well site go to 
www.fracfocus.org 
 

http://www.fracfocus.org/


 



 



     Parameter        Concentration Range  

 Total dissolved solids:   10,000 - >300,000 mg/L 

 Chloride:       5,000 - >150,000 mg/L 

 Sodium:       2,500 - >75,000 

 VOCs (primarily BTEX):  ND – 2 mg/L 

 Radium 226:     100 pCi/L – 16,000 pCi/L 

 Barium:        2,000 - 5,000 mg/L   

 Strontium:       1,000 - 7,000 mg/L   
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Longer residence time 

of fluids in shale 

results in higher 

concentrations of total 

dissolved solids, 

primarily salts with 

some metals, but with 

diminishing volumes. 

 



 

Benko and Drewes, 2008 
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Barium

Strontium

Sulfates

Iron

Sulfate concentrations 

decrease during the flowback 

period when combining with 

available metals such as Ba, 

Sr, Fe, which increase as the 

sulfate is consumed. 

 

 



 

Haluszczak, L.O., et al. Geochemical evaluation of flowback brine from Marcellus gas wells in Pennsylvania, 
USA. Appl. Geochem. (2012) 



Concentrations of arsenic 

in groundwater in northern 

Pennsylvania  

Low, D.J., and Galeone, D.G., 2007, : U.S. Geological Survey 
Open-File Report 2006-1376, 



 

 
 
 Photograph by Matthew Conheady (www.nyfalls.com) 



 

Graphic from Pittsburgh Area Geologic Society, Gas Migration in W. Pa. 



 

From USGS OFR - 2012-1162  

Dissolved Methane in NY Groundwater  



From USGS OFR - 2012-1162 Dissolved Methane in NY Groundwater  



 

USGS Fact sheet 2006_3011-Methane in WV groundwater 



 

U.S.G.S. SIR 2007-5085 



 

U.S.G.S. SIR 2007-5085 



 

U.S.G.S. SIR 2007-5085 



• PSU Researchers received funding from The 
Center for Rural PA to collect pre- and post-
drilling water sample from private wells 

• Collected and analyzed nearly 230 samples 
within 1,000 feet and within 1 mile of Marcellus 
wells 

• No significant before/after changes in water 
quality 
–

• Recommends sufficient setbacks from private 
wells and pre-drilling water sampling 



 

The Impact of Marcellus Gas Drilling on Rural Drinking Water 
Supplies, Center for Rural PA, October 2011 



 

The Impact of Marcellus Gas Drilling on Rural Drinking Water 
Supplies, Center for Rural PA, October 2011 



• Geologic characterization to determine depth of 
aquifer and shallower gas-bearing sandstones 

• Installation of casing with adequate grout to ensure 
groundwater is isolated and hydrocarbons sealed off 

• Geophysical borehole log surveys to characterize 
gas-bearing zones and cement seal integrity 

• Conduct pre-drilling groundwater sampling on 
private wells to verify baseline groundwater quality 

• Characterizing methane found in water wells 
–

–

• Where stray gas is problematic well needs to be 
remediated or abandoned 

• Careful fluids storage and handling at surface 

 

 





 

Questions?? 

 

Thank you!! 

 

David Yoxtheimer, P.G.  
Extension Associate 

PSU MCOR 

320 EES Building 

University Park, PA 16802 

814-865-1587 (office) 

day122@psu.edu 

www.marcellus.psu.edu 


