
FRACTURE WATER 

RECYCLING



Natural Gas Drilling in Appalachia

ÅLarge Reserves of Natural Gas 

ÅVertical and Horizonal Drilling

ÅFracing Necessary to Release the Gas from the Shale

ÅFracing May Require Millions of Gallons of Water per Hole



Problems to Overcome

ÅSecuring the Raw Water

Rivers, Streams, Wells, etc

ÅTreating Flowback and Production Water

Treatment of the Water Required After Putting It Into  

the Ground

Hauling to Approved Sewage Plants

ÅOvercoming Environmental Concerns



Hauling to Sewage Plants

ÅHydrocarbon & Chloride Issues

ÅStreams can Only Handle So Much Chlorides (already determined 

by DEP)

ÅHauling and Dumping Costs Are Expensive and Will Continue To 

Rise

ÅTreated Water Often Not Returned to the Source



Overcoming Treatment Problems

ÅProcess Water on Site

ÅRemove Hydrocarbons and Chloride

ÅReuse the Flowback and Production Water

ÅDeep Well disposal of Salt Brine

ÅConvert salt to road deicer



How to Achieve These Solutions

ÅHave The Capability to Process Water with 300,000 TDS

ÅHave The Capability to Recover Up To 80% of the Fracing water

ÅTDS Reductions as Low as 500 mg/L (ppm) On Processed (Clean) Water

ÅKerfoot Technologies Patented Treatment Process

1)  Mobile Systems

2)  Fixed Facilities



Equipment & Processes
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*U.S. Patents 6,913,251; 6,984,329; 7,264,747; 7,326,002; others pending



Oil Separator
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Comparative Volume Treatment
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Frac Water Treatment Train Efficiencies

Treatment Efficiency Limitations

Product separation 99% floating product gallons/day

(15,000)

Alkane/Alkene/VOC 99.9% <100,000 ɛg/L

Filtration 99% iron <100 mg/L - ppm

Desalination

Membrane Systems 80% 15,000 ð300,000 mg/L TDS

[Output:  80,000 gallons @ 1000 TDS/100,000 gallons]
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Nano to

Microbubble 

Production



Proposed Structure of Ozone

Circular

(O3)nĖ

Spherical

(O3)nĖ RCOSØ

Where:

R = radius

Ø = angle in 3dimension

n = number of molecules

n = aC

a = Dimension of       

molecular diameter vs. 

bubble circumference



Nanobubble Structure

5ɛm



Alkane/Alkene

 TPH Treatment
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BTEX Treatment
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Control / Ozone Generating Trailer 


