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Tool for Assessing the Economic, 
Societal and Environmental 
Tradeoffs in Oil & Gas Produced 
Water Management and Reuse
Goal: Develop an integrated model for assessing the 
economic, societal and environmental tradeoffs 
associated with alternative produced water 
management and fit-for-purpose treatment and reuse. 

Problem: While many oil producers are considering 
qualitative Environmental, Social, and Governance 
(ESG) strategies to assess the general cost and benefits 
of the reuse of produced water, there is no 
comprehensive tool for quantitatively assessing the full 
costs and benefits of alternative produced water 
management and reuse strategies

Oil and Gas Water Management

Source: Scanlon et al. 2020
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Overview
 Produced Water-Economic, Socio 
Environmental Simulation Model (PW
-ESESim)

o Assess tradeoffs in ESE for alternative 
water management strategies

o Publicly available

o Easy to Use
• GUI controls selection scenario 

design
 Source water selection,
 Produced water disposition,
 Treatment and other system 

criteria.
• GUI renders results for analysis 

and comparison

o Model resolution
• Township/Range-scale over Lea 

and Eddy Counties in SE New 
Mexico

• Monthly timestep over multiple 
decades
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Environment
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Subsystem InteractionFeedback 
(+ or – )

Feedback to 
water supply, 

land use, waste 
streams

Feedback 
(+ or – )

Feedback 
(+ or – )

Feedback to 
operational costs, local 

economy, jobs

Feedback to public health, 
and environmental justice

System Dynamics Model:
Several hundred variables
Several dozen feedbacks

System Dynamics

Engineered

Feedback to storage, 
treatment, 

distribution, and 
energy infrastructure
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Stakeholder Engagement
 Leverage New Mexico Produced 
Water Research Consortium network 
of industry, regulators and 
developers

 Process of engaging decision-makers 
and stakeholders in:
oModel development, and
oDecision analysis.

  Conducted events on the following 
topics:
o Data resources, 
o Overarching model structure,
o Oil & gas water disposal,
o Oil & gas production, transport and 

storage (3),
o Southeast NM water resources,
o Economic impacts and water use, and
o Public health effects (2).

Bi-weekly meetings with NMPWRC 
social-economic working group
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 Leverage past 
development by NMSU
oSelects produced water 

treatment processes 
using a constrained multi-
objective optimization 

oSelection constrained by 
water quality, costs, 
energy, and other 
technical criteria

o Includes 62 standalone 
and hybrid configurations 
of treatment technologies 

iDST



8PW-ESESim
Economics
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 Benefitted Sectors
•Agriculture
o Non-food crops
o Carbon Sequestration
o Tree-nuts
o Livestock

•Industry
o Potash
o Data Centers
o Oil & Gas Equipment

•Environmental
o Stream Augmentation
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•Water Resources
o Source waters
 Fresh groundwater
 Pecos river
 Brackish water
 Wastewater
 Produced water
o Water use sectors:
 Agriculture/Livestock,
 Municipal,
 Oil & gas,
 Industrial/Mining/Power

•Pollution
o Waste disposal 

volumes
o Aquatic impacts
o Soil degradation

Environment
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• Based on EPA’s Exposure and 
Fate Assessment Screening 
Tool (E-FAST) 

• Determine change in dose rate 
for both acute and chronic 
exposure:
o Pecos River (incidental contact)
o Fish Ingestion
o Groundwater contamination
o Inhalation (spray irrigation)

• Compare to exposure with 
current water quality.

• Index to Concentration of 
Concern levels

Social: Human Health
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• Metrics adapted from:
o California Environmental Protection 

Agency's Environmental Justice 
Screening Tool (CalEnviroScreen 
4.0), and

o Washington State Department of 
Health's (WaDOH) Environmental 
Health Disparities tool 

Social: Environmental Justice
Metrics and State

Distance to 
Nearest Oil & 

Gas Well


