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Shale Gas. What are we talking about ?  

Shale is a sedimentary rock that is 
predominantly comprised of 
consolidated clay-sized particles. 
 
Shale gas  is produced from 
organic-rich shale formation, that 
typically function as both the 
reservoir and source for the 
natural gas (90% methane).  
 
It is an important source of 
natural gas in the United States, 
Canada, Europe, Asia, and 
Australia.  
 

Modern Shale Gas  - US Department of Energy 
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Fase di estrazione Water management 

The gas stored in micro pores and trapped in shale at low 
permeability, cannot move easily without artificial fractures. 
 
To create additional permeability, the combination of sequenced 
hydraulic fracture treatments and horizontal well completions has 
been crucial in facilitating the expansion of shale gas development.  
 
Wells are drilled either vertically or horizontally and are hydraulically 
fractured to stimulate production of the shale gas: water is pumped at 
high pressure in the deep subsurface and has to be recovered and 
treated. 

Water conservation, recycling and re-use is a relevant 
issue of shale gas development.  
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Fase di estrazione Water management 
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Fase di estrazione 

Drilling  

Types of water used for extraction 

Fluids to circulate cuttings, to lubricate and cool the 
drilling bit, to stabilize the wellbore and control 
downhole fluid pressure 

Specially designed fracturing fluid pumped under 
high pressure into the shale formation: 
- water  
- proppant (usually sand)  
- 2% or less of chemical additives 

Hydraulic  
fracturing 

They are normally stored (sedimentation) and usually re-used.  

This process takes some salts from the underground rock. 
The fluid is normally stored and usually re-used till the  TDS 
concentration limit is reached. 

Frac Jobs 
Drilling 
Other 
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Legislation 

Clean Water Act (CWA): regulates surface discharges         
(imposes treatment or limits to concentration discharges)  
Safe Drinking Water Act (SDWA): regulates the underground 
injection of fluids preventing contamination of Underground 
Sources of Drinking Water (USDW) 
Local/state regulations: regulate local drilling activities                       
(Title 25 amends Chapter 95 Pennsylvania -  WWT August 2010)
  

    It will not be allowed to discharge very concentrated 
solutions (>500 ppm TDS) in the future, therefore 
they will need to be re-injected or treated 

Used fluids are discharged:           1) into rivers  
                                                            2) to POTW  
                                                            3) re-injected to Deep Wells 
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Treatment for water re-use  
Average plant flow-rate: 100-500 m3 / day  
Average fracturing period: 15-30 days / well 
Salt limitation for re-use: TDS <150000 ppm  
Average disposal and transport costs: 40€/ton 
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Techno-map 
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The proposed solution is the installation of two EVALEDTM TC 60 having 
a total evaporation capacity of about 120 ton/day. 

Location C - project 

Location USA: 
 

Flow-rate: 125 ton/day 
Initial TDS: < 50000 ppm 

2 x EVALED TC 60 

100 ton/day (0.0 %) 

125 ton/day (5 %) 25 ton/day (25 %) 

To re-use 

To dispose 

Distillate: recycled into a closed loop  
Concentrate:  post-treated (Crystallizer) in ZLD                                              

                          injected to Deep Well (transport and disposal cost reduction) 

ZLD 
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TC Series – Mechanical vapour recompression evaporators  
with forced circulation and external shell&tube heat exchanger (50 kW/ton dist).  

Why RO is not ideal? Evaporation technology - EVALEDTM TC 
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MANTENIMENTO DELLE PERFORMANCES 

VWSItalia MarCom Dept_Shale Gas_Sept 2010 11 

Modular Mobile Plant 

 
Modular system with a 125 ton/day capacity, easy managed remotely  
   

Once the well is exhausted,  evaporators are disassembled and 
moved to another well. 
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Capex/ Opex cost analysis 

A first estimation of  costs: 

PAY- BACK  1,6 Year 

 intersection = pay-back         
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For internal use only 
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Pilot for  BNK 
BNK PETROLEUM (Camarillo, CA) 

Owner of 4 concessions in Pomerania Region 
through its entities Saponis Investment and 
Indiana Investment 
Signed in 2011 three-years services frame 
contract with Veolia Water Systems for flowback 
water management, transportation, recovery 
and disposal included 

For internal use only 



14 VWSItalia MarCom Dept_Shale Gas_Sept 2010 14 

Pilot Mobile Plant 

 
Modular system with a 15 ton/day capacity, water frac after Actiflo  
   Once the well is exhausted,  evaporator is moved to another well, 

concentrate is send to incineration plan 

Mobile ActiSoft® unit under operation 

Mobile EVALED® unit in test 

For internal use only 
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Frac liquid before and after treatment in Actiflo   
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thank you 

VWS Italia MarCom dept. 
marcom@veoliawaterst.it 
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