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Design Approach

Background Research

» Site Constraints

* Local Regulations

» Chemical Company Blends

* Treatment Options

« Feasibility and applicability of treatment technologies

Testing Phase
*+ Membrane comparison
= Determine optimal membrane

Design Configuration

* Treatment Flow Chart

» Treatment System Layout

« Process and |dentification Diagram

Preliminary Results

« Testing of four filters for effectiveness at treating turbidity,
conductivity, and total solids while maintaining flux
2 Produced water and flowback feed water
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Time Temp  |Turbidity Flux
f(min) |{celsius) |(mra)  |pH Conductivity (mS) | {mi/min
100,000 Dalton UF  |Pressure=5 Bar feed permeats|
- o  18s 166 ss8]  3m £
"5 15| 15.7 0.64 609 3173  17a7 246
¥ 30] 206 331 636 3nn| a7a8]  228]
as| 213 0.25 6.7 3762 1733 22
eo| 239 o26] 731 arm| 1158 204
150,000 Dalton UF  |Pressure=5 Bar feed permeats]
g rm';;: Kpviomyerads 7 i sV of ma 0.8 738] 3747 1684 E
1000 ks Parmwsce. 10 ko Porrseate. HF2T0 Peacnasts ) 15| 24.2 0.48 1.55 3751 16.35 20
0] 248 om| 763 3748] 1895 186
10,000 Dalton UF  |Pressures 5 Bar feed permeats)
S : of =3l a2 73] 372s] 1543 38
Prellm'nafy EqUIpmenl: 15] 26.2] 0.29] 782 7.15 17.01 23.6
+ Dow NF270 filter 2o ol ol eal isssl s
(nanofiltration) o 2448 7 258
= Anti-fouling 15 25.3 n.ss]lr_ AT I TET] ITET) 24
30 Fisl 0.24 742 3739 13 238
Membrane (FMX S as|  oma|  oas|  7s1]  a7as| 28] 238
" M8 = . = = S5

T A Prwismvinary Teuldy Feeuts

Environmental Documentation

« Halliburton Loophole
Texas Rallroad Commission
« Department of Mineral Resources in North Dakota

Cost Estimation

« Treatment costs can be broken
down into two categories: setup and
operation

ClTreatment = Cl0peration ¥ Clsetup

Breakdown of Trestrmert Cost

.« Cost of mobile rig
transportation and setup at the frac
site

Includes setup labor. Operating

is not included
ciperarion . COSE @associated with capital
and operaling related to equipment
chemicals, waste disposal, and
maintenance

Plan for Next Phase
30% design
» Finish testing and select membrane, Determine system

flow capacity
« Schematic of the mobile treatment system,

« Treatment process flow diagram
« Refine Cost estimate e
70% design
= Progress report will be submitted to B!(T
100% design =
« The final design consists of a 2-D layautof he mcﬂ
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