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•  Expands along NE part of US 
•  Covers parts of OH, PA, NY & WV 
•  Extraction in full swing in PA 
• Will look at Green Co. & Bradford Co  



7700 ft  

Fracking fluids:  
>water & sand 99 % 
> Chemicals 1% 



  Total Dissolved solids (TDS) 
  Exceeding 200,000 mg/L 
  EPA level 500 mg/L or less 

  Samples were collected in different stages. 
  Start of the pumping  
  Prior to recycle or disposal 

 High concentration of various element 
  Strontium (Sr), Bromide (Br-), Calcium (Ca), 

Barium(Ba), and Chloride (Cl) 

 Most likely from interaction with the 
formation water or salt 



  These water share same characterstics like 
high TDS 

 Predominance of Na and Cl in the dissolved 
load 

 High concentration of Ba and Sr (Up tp 
12,000 and 5200 mg/L) 

 High concentration of Ba/Sr ratio  
  This due to Ba and SR rich minerals 
  Dissolution of Witherite (BaCO3), Celestite 

(SrSO4) and Strontianite (SrCO3) 



  Doesn’t do any modelling 
 I picked three different samples  

  Two from Bradford County 
  Produced water (BR-A1) 
  Recycled-produced water (BR-A3) 

  One from Greene County 
  Fracking water (GR-AF) 



 Result 
  Fe(OH)3 (a) and Goethite were super saturated 
  Hematite was highly super saturated 
  Halite and gases under saturated 

 There were slight variation in values but 
uniform throughout all 3 samples  

 Similar results with temperature at 28 C 



Chart- I 
At 25 C and 28 C 



 Lot of room to analyze in future 
 Drilling fluids (unknown) 

  Intelligence Property (IP)  

 Interaction of the chemicals with shale 
formation.   
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