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• ~400,000 L of water  
used during drilling 
 

• 12-20 million L of water 
used during hydraulic 
fracturing 
 

• Approximately 8-10% of 
injected fluids return as  
flowback water 
 

 
 
 
 

Source: Chesapeake Energy 



 

Source: Draft EPA Hydraulic Fracturing Study Workplan 



Number of factors to consider: 
















 



Need to allow sufficient 

downstream flow 

A reference gauge may 

be used to determine if 

there is sufficient flow 

On site gauge may be 

installed 

Many surface 

withdrawal points taken 

off-line during summer 





 



 



 



 

Fresh Water Storage 

 Example impoundment design 
specifications (PaDEP): 

 

 Store < 50 ac-ft 

 <15’ deep w/minimum 2’ 
freeboard at all times 

 Stay out of water course 

 3:1 side slope w/minimum 
12’ berm width 

 30-mil poly liner required 

 

 



 



 



 

 

 3:1 side slope w/suitable 
material 

 Minimum 12’ berm width 

 Two 40-mil poly liners required 

 Leak detection and monitoring 
system required (wells and 
sumps) 

 Setbacks distances from 
floodplains, wetland, water 
supplies, occupied dwellings 
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Flowback may be stored in lined 

impoundments for reuse  

–

–

Steel tanks are often used to 

store flowback and produced 

fluids 

–



 










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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. 

 



     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

     

 



 

-Chemical precipitation can have >99% removal 
efficiency for potential scaling agents, 
-Not generally designed to remove salts, 
-Can generate  several tons of sludge per 100,000 
gallons  treated, requiring landfill disposal. 



Technology     Maximum TDS (mg/L)  

Reverse osmosis   45,000   
Evaporation     100,000   
Membrane distillation  250,000   
Crystallizer     300,000   



Mobile treatment use 

increasing due to 

reduction in: 

-Costs 

-Trucking transport 

-Fresh water use 

-Environmental impact 



–
•

•

•

•

–

–

–

 



• Faulty well construction 
–

–

• Surface spills  
–

–

–

–

–

 



 



• Methane detected in shallow groundwater often 
occurs naturally prior to any natural gas drilling 
–

–

• Increased levels of methane have been detected in 
water wells after gas well drilling  primarily in NE PA 
–

–

• Need to distinguish between pre-existing methane 
and its source (thermogenic vs. biogenic) 

 

 

 



Considerations for pre-drilling testing: 

-Have an independent third party collect and analyze samples 

-Need to have proper chain-of-custody for samples 

-Need to use state-certified lab for analysis 

-If change in water quality within 12 months and 2,500 feet of 
shale well then operator assumed liable and must remedy 

 
*From PaDEP recommendations   



• Pre-drilling water quality is essential to establish 
back ground conditions, 

• Understanding the geology is a key element proper 
gas well design, 

• Gas well construction with sufficiently deep casing 
and high-integrity cement seals are critical to 
minimize methane or fluid migration, 

• Fluids management at surface requires use of best 
management practices such as lined pads and 
secondary containment, 

• Hydraulic fracturing itself does not pose a 
significant threat to groundwater in deep shale 
formations. 

 

 

 

 

 



 

Questions?? 

 

Thank you!! 
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day122@psu.edu 

www.marcellus.psu.edu 


