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Texas Produced Water Consortium (TxPWC)

[« ]

* Established by SB601 (2021) to study technical and economic aspects

of beneficial reuse of treated produced water

* Leadership team at Texas Tech University
* Legislative reports: 2022 (link), 2024 (link)

* Active and diverse stakeholder membership:
* agriculture, landowners, O&G upstream, midstream,

environmental, governmental, consultants, etc.
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Challenges: TWDB — State Water Plan

e 2020-2030 statewide water demand: ~18M ac-ft/yr
* Growing needs: 4.8M ac-ft/yr (2030) to 6.9M ac-ft/yr (2070)
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https://2022.texasstatewaterplan.org/, accessed 2025-MAR-02
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Objective

* The overall objective of this project is to identify the major hydrological and
ecological processes during and after the release of treated produced water.

o To simulate key hydrological and ecological processes
o To track the fate of released desalinated water

o To assess impacts on streamflow and ecosystems

o To capture spatial and temporal variability

o To support safe and informed water reuse decisions
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Why SWAT+gwflow?

RECHARGE AREA

MODFLOW
DayCent FEFLOW
DSSAT
EPIC
DNDC e 10-15 used at watershed scale
S u rface S u bSU rface * ~20global models used in
climate-hydrology research.
SWAT / SWAT+ PRMS-V/ (Sources: (EgUs=fmbpy ) Wireoia )
ApEx / HEC-HMS
SWAT+gwflow — HEC-RAS
MIKE SHE
SWAT(SWAT+)-MODFLOW ParFlow  CoFLOW

APEX-MODFLOW-RT3D-Salt


https://www.depts.ttu.edu/waterresources/
https://www.depts.ttu.edu/research/tx-water-consortium/

Why SWAT+gwflow?

Method: Enhanced SWAT+ (Salt and river dynamics) gwflow

Watershed Solute transport in Enhanced SWAT+gwflow (Bailey at al., 2020)

Solute = SO4, Ca, Mg, Na, Cl, K, CO;, HCO,, NO,, P, NH,*

Plant

Solute mass o Integrated Hydrologic Process

Volatilization

o GW/SW interaction

Solute mass N e /
b o Water Availability
G(rj(?unhdwater Groundwater flow '
seharge Solute transport, concentration o Water Allocation

Solute mass exchange

o Land application (irrigation
Bedrock PP (irrig )

« Key Advantages o Instream
« Comprehensive solute tracking (12+ constituents)
* Explicit GW-SW coupling

ﬁ N i- Management scenario testing

WLC
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Uncertainty & Scenario Analysis -

& github.com
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PEST++

a Software Suite for Parameter Estimation, Uncertainty
Management Optimization and Sensitivity Analysis

PEST++ is a software suite aimed at supporting complex numerical models in the decillll [29] : I,,\l'd = ,,D: \\Pr'oject5\\1f.]atersheds\\hlbufer‘a\\2nd\\alb_r‘w_sobol"

focus has been devoted to supporting environmental models (groundwater, surface

readily applicable to any computer model. pS‘t_'FilE = "a].b_r'b\J_SObol.pSt"
analyzer.plot_sen_sobol(wd, pst_file)
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& github.com

README.md

PEST++
a Software Suite for Parameter Estimation, Uncertainty Analysis,
Management Optimization and Sensitivity Analysis

PEST++ is a software suite aimed at supporting complex numerical models in the decision-support context. Much
focus has been devoted to supporting environmental models (groundwater, surface water, etc) but these tools are

readily applicable to any computer model.

pyEMU + FloPy

eswatp_pst wf

» swatmf
(https://doi.org/10.5281/zenodo.6000645)

« apexmf
(https://doi.org/10.5281/zenodo.8071033)
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Uncertainty & Scenario Analysis

PESTPP-MOU ‘.(-‘é‘:'.) C .| ODominated Solutions
) L L & 4 ' | & Solutions with Uncertain Domi
Constrained multi-objective optimization Lo e hegp ety
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PESTPP-IES: T T Q ------------
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« Perform scenario analysis based on pre-determined
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Pecos River Watershed
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Pecos River Watershed

| * CoSWAT-Framework (Chawanda et al., 2025)

CoSWAT

« DEM: The Advanced Spaceborne Thermal
Emission and Reflection Radiometer (ASTER)
global DEM (Abrams, 2016)

 Land: European Space Agency (ESA, 2017)
« Soil: FAO soil data (Fischer et al., 2008)

 Weather: Reanalysis dataset (Lange and Buchner,
2020) through the InterSectoral Impact Model
Intercomparison (ISIMIP) project.

« QSWAT+ - 3.0.6
 Editor 2 3.0.8
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Pecos River Watershed
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Pecos River Watershed

V' NGL Water Solutions: up to 16.9 million gpd
Texas Pacific Water Resources: up to 840,000 gpd

Texas Produced
Water Consortium

0

Exceedence [%)]

10|
101?
o
S
o 1094
+ ]
Hy
=
o
PP
107"y —— Based-Calibrated model
RTPW Scenarios
10-2. S Optimum RTPW Scenarios
1 © Prior Information
— Best Scenario
' 20 40 60 80 100



https://www.depts.ttu.edu/waterresources/
https://www.depts.ttu.edu/research/tx-water-consortium/

Pecos River Watershed

V' NGL Water Solutions: up to 16.9 million gpd
Texas Pacific Water Resources: up to 840,000 gpd
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Pecos River Watershed

V' NGL Water Solutions: up to 16.9 million gpd
Texas Pacific Water Resources: up to 840,000 gpd

Texas Produced
Water Consortium
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Pecos River Watershed

Initial parameter values
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Pecos River Watershed

Initial parameter values
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Conclusions and Key Takeaways

v' SWAT+ gwflow provides integrated framework for produced water
reuse assessment

v' Model capabilities:
* Coupled surface-groundwater-solute transport
 Multiple application scenarios (stream discharge, irrigation)
* Uncertainty quantification for decision support

v’ Pecos River case study evaluates real permit applications

v" Full results expected 2026
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Thanks!
questions ?

Contact information
seonggyu.park@ttu.edu
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