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Halliburton Produced Water Recycle — Current Considerations

= Produced water does not have to be treated to a discharge quality level to
be reused as a frac fluid for well stimulation. Halliburton treats for only the
incompatible solids to minimize surface waste generation and return all the
remaining produced water components back into the reservoir as a frac
fluid.

= Produced water can be recycled to offset freshwater requirements. Current
challenges include logistics, storage, disparate blending, contaminant
removal/ conditioning and H,S neutralization.

= Operators need economic volumes of water to encourage PW recycle.

= Regulators around the country are amending rules to accommodate
produced water for recycle versus historic waste management directives.

= The economic incentives to recycle produced water considers sourcing,
disposal and logistic costs.
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UniStim™ - Delaware Basin & Bakken Fracs Using
100% CleanWave™ Treated Produced Water

Source (mg/L) Delaware WATER CLASSIFICATIONS , BY THE AMOUNT OF TDS (mg/L) [RETI-R (il LB Bakken
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2013 SPE Papers on High TDS Recycle PW

= SPE #163824 “Development and use of High TDS
Recycled Produced Water for Crosslink-Gel Based
Hydraulic Fracturing”

= SPE #165085 “Effects of Total Suspended Solids on
Permeability of Proppant Pack”

= JPT Magazine Technology Update — June 2013
“Treatment Enables High-TDS Water Use as Base Fluid
for Hydraulic Fracturing”

= SPE # 165641"Recycling Water: Case Studies in
Designing Fracturing Fluids Using Flowback, Produced,
and Nontraditional Water Sources”

multi-chem’

I RESERVED. 7 A HALLIBURTON SERVICE

© 2014 HALLIBURTON. ALL RIGHTS



Thank You

James Welch
Global Business Development — Water Solutions
James.Welch@Halliburton.com
(832) 693-1634

multi-chem

8 A HALLIBURTON SERVICE




