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Understanding Water Risk 



Using Dynamic Simulation to  
Predict Water Costs and Risks 

Example:  Unconventional Oil and Gas Development 

 



 Develop, evaluate and understand water management 
strategies throughout the entire life cycle 

 Evaluate the viability of options to meet project 
demands  

 Identify the most cost effective water management 
alternatives 

 Support early stage engineering and operational 
decisions 

 Optimize water management strategies at later stages 
of development as field data is collected 
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Scope and Objectives 

 



Input: Site Data 
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Input: Water Source and Disposition Options 

Surface water stream 

Surface water body 

Surface runoff 

Fresh groundwater 

Brackish groundwater 

Potable water provider 

Reclaimed wastewater 

Power plant cooling water 

Acid mine drainage 

Produced water 

Reuse for well completion 

Underground Deep Injection 

Publically Owned Treatment Works 

Commercial Water Treatment 

Surface water discharge  

Evaporation Pond 
Agricultural Irrigation 

Livestock Use  

Site dust control 

Aquifer storage and recovery 

Industrial Use 



7 

Input: Water Treatment Processes and 
Logistics 
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Input:  Scheduling 



Develop Water Planning Options and 
Scenarios 

Option Scenario 1 Scenario 2 Scenario 5 

Fresh groundwater source Truck Truck Truck 

Brackish groundwater source Truck Truck No 

Centralized source water storage No No 30,000 bbl 

SWD Wells Truck Truck Truck 

Reuse No Truck Truck 

Storage of flowback water for 
reuse 

No 15,000 bbl 15,000 bbl 

Storage of long-term produced 
water for reuse 

No 50,000 bbl 50,000 bbl 

Scenario 1: Trucking, no storage, no reuse 
Scenario 2: Trucking, no storage, reuse 
Scenario 5: Trucking, centralized source water storage, reuse 
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Run Water Planning Scenario:  
Sourcing and Disposition 
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Run Logistics Options:  
Transportation and Storage 
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Create Supply, Demand and Produced Water 
Projections 
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Summarize and Evaluate Options Analyses 
Results 



Using Sustainability Analysis to Select and 
Optimize Water Treatment Alternatives 

Example:  Industrial Facility Expansion 

 



Scope and Objectives 

Objectives: 
 Capture and treat of all sources of industrial wastewater 

from maintenance and fueling operations 
 Comply with discharge regulations 
 Identify the most sustainable technology 
 Meet stakeholder expectations 

 

Stakeholders: 
 Regulators 
 Neighbors 
 Local community 
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Evaluating Sustainability of Water Treatment 
Options 

Wastewater Inflow: 
 Average flow: 60 gpm 

with 100 gpm peaks 
 Oil and grease, 700 

mg/L 
 

Discharge Requirements 
 Oil and grease, < 60 

mg/L 
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Option – Coalescing Filters 
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Options – DAF With 2 Sludge Treatment 
Options 
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Benefits of a Multi-Criteria Sustainability 
Analysis 

Characteristic Benefit 

Collaborative 
Provide a framework to engage and solicit input from various 
parties involved in the decision 

Holistic 
Incorporate goals important to the organization and its external 
stakeholders (technical and non-technical; short- and long-term) 

Transparent 
& Traceable 

Document supporting information and reasoning behind the 
decision 
Facilitate communication within the organization and with 
external stakeholders 

Adaptive Assure continuity and ability to incorporate new information 

Defendable 
Inform decision based on an explicit understanding of the 
strengths, weaknesses and tradeoffs among alternatives 
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5 –Step Evaluation Process 
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Define Project Objectives 



22 

Develop Options 
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Select Target Indicators 
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Weight Indicators 
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Quantitative Indicators 
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Summary Results 
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Detailed Results 
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Detailed Results for Optimization 



Sustainable Water Management Planning 
Benefits 

 Provides a risk-based approach for comparing alternative 
water management scenarios and answering “what if” 
questions 
 Viability of sources 
 Most cost effective logistics 
 Water treatment needs 
 Reuse/disposal evaluation 
 Impact of regulatory changes 

 Communicates the decision-making process to 
stakeholders 

 Optimizes planning, design and negotiations 
 



Tekla Taylor 
US Energy Initiative Leader 
Golder Associates Inc. 
tekla_taylor@golder.com 
(303) 980-0540 
 

Questions 

mailto:tekla_taylor@golder.com
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