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Project
Background

Aims to integrate, build upon and
ultimately enhance existing regional
datasets with new hydrogeologic data.

Specifically, this work:

+ Included a detailed stratigraphic
analysis

+ Uses innovative 3D modeling
techniques to better define the
hydrogeologic framework for the
LPGCD.

Study Area: Bastrop and Lee counties

+ 3-Mile Buffer into surrounding
counties

Lost Pines Groundwater Conservation Dist
Hydrogeologic Model - Study Area

™|




Study Area

TWDB Major And Minor Aquifers
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Study Area
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Literature Review

Lots of great research, but something is missing..

Ground-Water
County, Texas
The Wilcox Group an:

entral Texas
Depositionat Systens and Deep-
Basin Lignite
Groundwater Availadiity in the
CartizoWiicox Aquiter in Central
Texas — Numarical Simatations of
200 through 2050 Withdrawa
Projections

Transmissivity, Hydraulic
Conductivity, and Storativity of the
Cartizo-Wiicox Aquifer in Texas

Groundwater Availabiity Model for
the Central Part of the Carrizo-
Wiicox uifer in Texas
Structare of the Yegaa-Jackson
Aquifer of the Texas Gulf Coastal
Plain

Groundwater avaitabiiity mods! for
the Yegua-Jackson Aqufer

Brackish groundwater n aquif
of the Upper Coastal Plains,

h groundwater in the
eastern portion of the Sparta

Queen City, and Carrizo-Wicox

GMA 12 update to the groundwater
availabiiity mode! for the central

The Mitano Fault System, G
Texas: Structure and Impiications
for the Simsboro Aquiter

Gonaraloverview of the groundwaler msources of Bastrop County, Texas  Foilett (1670)

Ganeral overview of the groundwatar resources of Lee County. Texas Thompson (1968)
Evaluation of the and Carrizo Sand and  Ayers and Lawis
lignite saams. (1085)

Developad a numercal model lo assess possible hydrmiogic affacts of

groundwater withdrawal scer Oution (1999)
Devalopad a aquifer test/ hydraulic property database for the Camizo- Mace and others
WicoxAquiler (2000)

Documentation report for the Central Camizo-W licox Aquiter GAM Dutton and others

Documents he structure, iithology and depositional framework for the.
Yegua-Jacksan Aquifer

Knox and others
(2007)

Documents the dewsiopment of the Yegua-Jacksan Groundwater Desds and othars
Availability Modat (2010)

Regional review of Srackish Groundwalsr potenkial within the Carrizo- Meyor and others
Wilcox Aquifar (Bastrop) (2020)

Reglonal rawew of Srackish Groundwater potential within the East Texas Laughiin and
Sparta Aquifor (Lse) others (2023)

Documsatation report for the davelopment of the Queen Cily and Sparta  Kelisy and others
Aguiters GAM (2024)

Documentation report for the deveiopmant of he updated Sparta. Quasn  Young and others
City and Carrizo-Wiicox Aquifers GAM (2018)

Documsntation for updaies relatad to the updated Sparta, Queen City and  Young and others
Carmzo-W icox Aquifers GAM (2020)

Raview of the Milano Fault Zone and identified boundary conditions to flow  Ewing and Young
in the Camzo-W icox Aquife: system 2013)
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Detailed Stratigraphic Framework

Lost Pines Groundwater Conservation District

Key O bj eCtiveS Hydrogeologic Model -

Milano Fault Zone and Local Structure
» Resolve data
inconsistencies

» Better define the Milano
Fault Zone

= |ncrease confidence in
groundwater analysis

= Develop geologic
framework for LPGCD

Paige Grab

groundwater flow model




LPGCD Stratigraphic Well Control

793 Geophysical Logs (+alluvium conftrol)

Tost Pines Groundwater Conservatian Distric]
Hydrogealogic Model - Existing
Well Gontrol Dataset

Hydrageolagic Model - Supplemental

Lost Pines Groundwater Conservation District]
Well Cantrol Dataset

TAEDAAT B et ke

0 25 3 1)

Cost Pines Groundwater Conservalian Districy
Hydrageologic Modal - LPGCD
Stratigraphic Pick Well Control Datasets

i

*Not every well was reviewed from this
dataset. Wells that were reviewed are flagged
as "LRE Reviewed” (373) others as “Not
Reviewed" (238).

*Only a subset of these wells were included
within the LPGCD Stratigraphic Well Control
Dataset and are flagged as “LRE Acquired”

(182).




Stratigraphic
Well Control
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Colorado R. Alluvium - NA - 84 - 480 480 0%
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Midway Group 212 277 42 215 52 89 306 581 90%
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Geophysical "Type Log" for the Carrizo-Wilcox
Aquifer (Ayers and Lewis, 1985).
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Hydrogeologic

Model Framework AR Rl A
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Hydrogeologic
Model Variance
Analysis

Model Variance is the difference between
modeI[ed surfaces and stratigraphic well
control.

Variance is introduced through

« The representation of complex geology
in a somewhat simplified manner

+ e.g. faults, folds, missing/repeat beds
» Interpolation along the XY, and Z axis.

+ Model interpolation techniques and grid
cell resolution effect.

LPGCD Model Variance ~ 10 Feet.
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VARIANCE RESULTS
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Modeled Vs. Measured Depth
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VARIANCE RESULTS

Top of Carrizo Sands Surface
Modeled Vs. Measured Depth
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VARIANCE RESULTS (CONT.)

Top of Sparta Surface Top of Cook Mountain Surface
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LPGCD 3D HYDROGEOLOGIC MODEL

= [nteractive workspace —
Provided to the LPGCD as
Leapfrog viewer file

» Freeware Software

= 16 pre-defined model
scenes

AT
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LPGCD 3D Hydrogeologic Model
Scene 1-4
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LPGCD 3D Hydrogeologic Model

Scene 5- 8
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LPGCD 3D Hydrogeologic Model

Scene 9 - 12




LPGCD 3D Hydrogeologic Model
Scene 13- 16

P =5 SRS - 3]
B ot e 23 W B <>

i ——

e K] e 2

Amame a3z

acan

e

Aares

[ et

Feems

e

adas

e

3arzs

|




LPGCD 3D
Hydrogeologic
Model

Demo

do0



LPGCD 3D Hydrogeologic Model

Supplemental Deliverables

- G I S Datasets Lost Pines (E';%L:gg:v;?grlgﬁnn::g?ﬂon District . N )
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-2247.398193
Carriza Depth
2472.206152
Calvert Bluff Depth
. 2893.325439
Simsboro Depth
4265211426
+ Hooper Depth
- 5163.3953%
Midway Depth
Simeboro Depth | W
x P i Undif. Cretaceous Denth
+-99.224213 ©6808.560645
Hooper Depth
© 191.006165
Midway Depth
- 689.303082
Undif. Cretaceous Depth
L 1084.127319 I_H[




LPGCD 3D Hydrogeologic Model

Stratigraphic Surface Exports - Midway Group

Lost Pines Groundwater Conservation District
Hydrogeologic Model - Depth Below Surface
Midway Group
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LPGCD 3D Hydrogeologic Model
Stratigraphic Surface Exports - Wilcox, Hooper

Lost Pines Groundwater Conservation District
Hydrogeologic Model - Depth Below Surface
Wilcox, Hooper
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LPGCD 3D Hydrogeologic Model
Stratigraphic Surface Exporits — Wilcox, Simsboro
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LPGCD 3D Hydrogeologic Model
Stratigraphic Surface Exports - Wilcox, Calvert Bluff
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Hydrogeologic Model - Depth Below Surface
Wilcox, Calvert Bluff
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LPGCD 3D Hydrogeologic Model
Stratigraphic Surface Exports — Carrizo Sand
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Lost Pines Groundwater Gonservation District|
Hydrogeologic Model - Depth Below Surface
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LPGCD 3D Hydrogeologic Model

Stratigraphic Surface Exporits — Queen City Sand

Lost Pines Groundwater Conservation District!
Hydrogeologic Model - Depth Below Surface
Queen City Sand
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LPGCD 3D Hydrogeologic Model
Stratigraphic Surface Exports - Weches

Lost Pines Groundwater Conservation District
Hydrogeologic Model - Depth Below Surface
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LPGCD 3D Hydrogeologic Model
Stratigraphic Surface Exports — Sparta Sand

Lost Pines Groundwater Conservation District
Hydrogeologic Model - Depth Below Surface
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LPGCD 3D Hydrogeologic Model
Stratigraphic Surface Exports -
Sparta and Colorado River Alluvium Thickness
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CONCLUSIONS AND
RECOMMENDATIONS

Future aquifer pump test should be carefully
considered and evaluated around faults.

Annual updates to account for new data and
enhance local discernment.

Review the “Not Reviewed” well dataset.

Review local areas with higher variance/
identify areas for improvement.

Develop a local groundwater flow model
using the geologic data developed through
this work.

DRAFT: THE LOST PINES GROUNDWATER
CONSERVATION DISTRICT
HYDROGEOLOGIC MODEL: DATA
COLLECTION AND METHODS SUMMARY
REPORT
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April 17th, 2024
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