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INTRODUCTION

* Hydraulic Fracturing

* Produced Water

* Current Scenario

* Colorado Energy Water Consortium
* GIS Tool

e Chemistry Tool

* GIS Based Treatment Application
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HYDRAULIC FRACTURING
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WATER USED FOR DRILLING
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PRODUCED WATER

* Recoil of the Drilling Process

 Frac Flowback

e Produced Water

e (Current Scenario




AREA OF CONCENTRATION
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COLORADO ENERGY WATER CONSORTIUM
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DATA COLLECTION

_ State Databases
Public Data Public Websites

Industry — Noble Energy

Private Data Other Industries

Government Agencies
Colorado Oil & Gas Association




QUANTITY ANALYSIS & PREDICTION

e Drilling _ e Completion

* Frac ° Produced
Flowback — ° _~ Water




QUALITY ANALYSIS & TREATMENT MODEL

Water Quality

Quality Test

Data Unavailability Chemistry Model

Sampling Certified Labs
Initial Water Based on Initial WQ

Quality Prelim Treatment

Prediction

Monitoring
characteristics
through stages




PRIMARY GIS MODEL — QUANTITY BASED




INTEGRATION OF CHEMISTRY MODEL & GIS TOOL

GIS Tool - ArcGIS

Chemistry Tool - CalcAq

Chemistry Output

Final GIS Based
Application with Custom

Tools for Water Quality
Analysis




Spatial Optimizations




ADVANTAGES




DEMONSTRATION MAP
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