Numerical Model of Groundwater Flow

in the Central and Southern portions of the
Gulf Coast Aquifer System

Stakeholder Advisory Forum

Thank you for signing in early.
The meeting will begin at 10:00 am, Central Daylight Time

Please stay muted during the meeting and use the chat box to submit questions -I-
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Meeting Information

* An audio and video recording of the meeting, presentation, and the
report summarizing the meeting will be made available on the
project’s TWDB website

e https://www.twdb.texas.gov/groundwater/models/gam/gmal5 16/g
mal5 16.asp
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https://www.twdb.texas.gov/groundwater/models/gam/gma15_16/gma15_16.asp

Agenda

GAM Program Introduction

Numerical Model for the Central and Southern portions of the Gulf

Coast Aquifer System

Question and Answer
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GAM Program Overview

Aim: Develop groundwater flow models for the major and
minor aquifers of Texas.

Purpose: Tools that can be used to aid in groundwater
resources management by stakeholders.

Public process: Stakeholder involvement during model
development process.

Models: Freely available, standardized, thoroughly
documented. Reports, data, models are available for
download from TWDB download page for models.

Living tools: Periodically updated.
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GAMs for Major Aquifers

*Ogallala
(northern part)
V4.01

*Ogallala
(southern part

V3.01

Hueco
Bolson
V1.01

Pecos Valley
V2.01 plus alternative

Mesilla
Bolson

V1.01

Edwards-Trinity

(Plateau)
V2.01 plus 2 alternatives
Original _Trinity
Version 2 (H'"V%Og?try)
Version 3 . Edwards
A (San Antonio segment
Version 4 V1.01
Note:

The Edwards-Trinity (Plateau) and
Pecos Valley aquifers are included
in the same model.

*Ogallala now combined in High
Plains Aquifer System model

Carrizn%WiIcox
(southe )

These boundaries are approximate
and do not show overlaps between

e

models.
Seymour Trinity
V1.01 plus local (northern part)
V2.01
‘L/l
\ Carrizo-Wilcox
A (northern part)
Vv3.01
Carrizo-Wilcox
N (central part)
3 \ Vv3.02
Gulf Coast
(northern part)
V3.01
Edwards
(northern segment)
N V1.01
Fdwards
(Barton Jprings segment)
V1.01 plus alternative
= Gulf oast
| (centrdl part)
V1.01plus alternative

Gulf Coa
(southernfart)
VZ.UT plus alternative

Vv2.01
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Why Stakeholder Advisory Forums?

» Keep stakeholders updated about progress of the model

* Inform how the groundwater model can, should, and should not be
used

* Provide stakeholders with the opportunity to provide input and data
to assist with model development
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. Contact Information

Daryn Hardwick Ph.D.
Manager, Groundwater Availability Modeling
512-475-0470
daryn.hardwick@twdb.texas.gov

Texas Water Development Board
P.O. Box 13231
Austin, Texas 78711-3231

Web information:
https://www.twdb.texas.gov/groundwater/models/gam/gmal5 16/gmal5 16.

asp
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Update for Stakeholders:
Groundwater Availability Model
of Central and Southern
Portions of Gulf Coast Aquifer
System in Texas



_ Outline —_—

* Project Team

e Study Area

* Improvements Made by This New Model
* Highlights of Numerical Model

e Acknowledgments

e Schedule

* [nputs and Comments from Stakeholders



Project Team

e Jerry Shi, Ph.D., P.G.
= Project Management
= Modeling

e Radu Boghici, P.G.
= Pumping
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Gulf Coast Aquifer System in Study Area

Gulf Coast Aquifer System

West

East

Chicot
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Improvements from Existing Groundwater
/

’ Availability Models

Eliminating the inconsistency at the overlap area between the

existing models.
Incorporating significant amount of additional information.
Refining model grid along rivers and streams.

Applying new modeling techniques.

Calibrating model to water levels and stream baseflow.



Highlights =



New Numerical Model
* MODFLOW-USG
* Transient (1980 - 2015)

1980: steady state
1981 — 2015 : Transient



Model
Quadtree
Grid in Study
Area
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Model Grid in West-East Cross Section
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Model Calibration



Calibration to Water Level (Head)



Water Level Calibration Result (all 4 layers)

Head Calibration

I:l Groundwater Management Areas 15 and 16

E Study Area

County Grid: TWDB_Counties_Detailed 07032019
GMA Grid: TWDB_GMAs_Detailed_07032019

Residual Mean: 5.72

Absolute Residual Mean: 16.1
Residual Standard Deviation: 21.98
Residual Mean Squared Error: 22.71
Minimum Residual: -80

Maximum Residual: 79.77

0 Number of Observations: 6229
Range in Observations: 976.1

-100 Scaled Residual Mean: 0.006
Scaled Residual Standard Deviation: 0.023
-200 Scaled Absolute Residual Mean: 0.016

Scaled Residual Mean Squared Error: 0.016
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Water Level Calibration Result (Model Layer 1: Chicot)

Head Calibration for Layer 1 (Chicot)

I:l Groundwater Management Areas 15 and 16

E Study Area

County Grid: TWDB_Counties_Detailed 07032019

GMA Grid: TWDB_GMAs_Detailed_07032019

-100

0

Residual Mean: 7.79

Absolute Residual Mean: 14.48
Residual Standard Deviation: 19.31
Residual Mean Squared Error: 20.82

Minimum Residual: -59.91

Maximum Residual: 76.78

Number of Observations: 3175

Range in Observations: 433.7

Scaled Residual Mean: 0.018

Scaled Residual Standard Deviation: 0.045
Scaled Absolute Residual Mean: 0.033

Scaled Residual Mean Squared Error: 0.033
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Water Level Calibration Result (Model Layer 2: Evangeline)

Head Calibration for Layer 2 (Evangeline)

I:l Groundwater Management Areas 15 and 16

E Study Area

County Grid: TWDB_Counties_Detailed 07032019
GMA Grid: TWDB_GMAs_Detailed_07032019

Residual Mean: 3.65

Absolute Residual Mean: 18.06
Residual Standard Deviation: 24.47
Residual Mean Squared Error: 24.73
Minimum Residual: -80

Maximum Residual: 79.77

Number of Observations: 2125
Range in Observations: 578.02

Scaled Residual Mean: 0.006
Scaled Residual Standard Deviation: 0.042

Scaled Absolute Residual Mean: 0.031
Scaled Residual Mean Squared Error: 0.031
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Water Level Calibration Result (Model Layer 3: Burkeville)

Head Calibration for Layer 3 (Burkeville)

I:l Groundwater Management Areas 15 and 16

E Study Area

County Grid: TWDB_Counties_Detailed 07032019
GMA Grid: TWDB_GMAs_Detailed_07032019

Residual Mean: -1.43

Absolute Residual Mean: 10.96
Residual Standard Deviation: 15.82
Residual Mean Squared Error: 15.8
Minimum Residual: -18.06
Maximum Residual: 64.88

Number of Observations: 103
Range in Observations: 367

Scaled Residual Mean: -0.004
Scaled Residual Standard Deviation: 0.043

Scaled Absolute Residual Mean: 0.03
Scaled Residual Mean Squared Error: 0.03
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Water Level Calibration Result (Model Layer 4: Jasper)

I:l Groundwater Management Areas 15 and 16

E Study Area
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Residual Standard Deviation: 24.59
Residual Mean Squared Error: 24.89
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Number of Observations: 826

Range in Observations: 724.38

Scaled Residual Mean: 0.005

Scaled Residual Standard Deviation: 0.034
Scaled Absolute Residual Mean: 0.025
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Comparison between Model and Measured Water Levels on GCD Scale
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Comparison between Model and Measured Water Levels on GCD Scale
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Comparison between Model and Measured Water Levels on GCD Scale

Calhoun County GCD
40 Number of Wells: 15

30
20

10

AN
o

N
o

Water Level (feet above sea level)

—8— Measured =---Modeled

1980 1985 1990 1995 2000 2005 2010 2015
Year



Comparison between Model and Measured Water Levels on GCD Scale
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Comparison between Model and Measured Water Levels on GCD Scale
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Comparison between Model and Measured Water Levels on GCD Scale
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Comparison between Model and Measured Water Levels on GCD Scale
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Comparison between Model and Measured Water Levels on GCD Scale
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Comparison between Model and Measured Water Levels on GCD Scale
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Comparison between Model and Measured Water Levels on GCD Scale
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Comparison between Model and Measured Water Levels on GCD Scale
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Comparison between Model and Measured Water Levels on GCD Scale
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Comparison between Model and Measured Water Levels on GCD Scale
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Comparison between Model and Measured Water Levels on GCD Scale
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Comparison between Model and Measured Water Levels on GCD Scale
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Comparison between Model and Measured Water Levels on GCD Scale
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Comparison between Model and Measured Water Levels on GCD Scale
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Comparison between Model and Measured Water Levels on GCD Scale
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Comparison between Model and Measured Water Levels on GCD Scale
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Comparison between Model and Measured Water Levels on GCD Scale
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Calibration to Stream Baseflow



Stream Baseflow Calibration Result
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Uncertainty and Limitation

~—® Pumping
Matagorda County and southern Wharton County
Central Victoria County
Kleberg County and Jim Wells County

* Baseflow impacted by anthropogenic activities
Stream diversion
[rrigation return flow

Controlled discharge from reservoirs
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=
“++'To locate draft numerical model report and this

presentation, please go to

https://www.twdb.texas.gov/groundwater/models/gam/g
mai5 16/gmais 16.asp

<*Model files available upon request

<*Please send your comments and suggestions
By July 29, 2022
To Dr. Daryn Hardwick daryn.hardwick@twdb.texas.gov



https://www.twdb.texas.gov/groundwater/models/gam/gma15_16/gma15_16.asp
mailto:daryn.hardwick@twdb.texas.gov
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