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Porter Site Coring

ADrilling, coring, & logging conducted

A18 core collected
ALab analyses of core
A 350+ pages of lab reports (currently)

AMultiple labs contributed to analyses
Alntertek
AW.D. VorGontenEngineering
Alnnovative Geotechnology
ATexas A&M (in progress)

Tests Conducted

Water content

Atterberg limits (3point)

Sieve analysis

Percent finer than #200 sieve
Hydrometer

1-D incremental consolidation
Hydraulic conductivity
Consolidated undrained (CU) triaxia
Stress path

Permeability to water
Mineralogy




Collected Core

Core ID Top Bottom Length Aquifer
1 78 84.95 6.95 Chicot
2 198 206 8 Chicot
3 308 319.6 11.6 Chicot
4 457 463.15 6.15 Evangeline
5 640 651.5 11.5 Evangeline
6 833 848.35 15.35 Evangeline
7 968 978.8 10.8 Evangeline
8 1,088 1,095.9 7.9 Evangeline
9 1,198 1,203.4 54 Burkeville
9B 1,208 1,217.85 9.85 Burkeville
10 1,293 1,306.3 13.3 Burkeville
11 1,463 1,475 12 Upper Jaspe
12 1,538 1,546.15 8.15 Upper Jaspe
13 1,633 1,644.35 11.35 Upper Jaspe
14 1,726 1,738 12 Upper Jaspe
15 1,888 1,896.1 8.1 Lower Jaspe
16 1,953 1,964.1 11.1 Lower Jaspe
17 2,058 2,065.45 7.45 Lower Jaspe
18 2,261 2,266.95 5.95 Lower Jaspe

Aquifer Top Bottom Thickness
Chicot 0 320 320
Evangeline 320 1,155 835
Burkeville 1,155 1,418 263
Upper Jaspe 1,418 1,842 424
Lower Jaspe 1,842 2,383 541
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Strain (%)

Example of -D consolidation test

(Core & Evangeline)
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PreSite 1 Informatiorg
Porosity

Porosity

Gulf 2023

—— Phase 2
Kelley and others (2018)
e Calculated, Gabrysch

Porosity
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Porosity

Porosity (theta)
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Porosity

Porosity (theta)
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Porosity
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PreSite 1 Informatiorg
Specific Storage

Clay Inelastic Specific Storage, 1/ft
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Inelastic Specific Storadgesky
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Inelastic Specific Storadgesky
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Inelastic Specifc Storagelft
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Inelastic Specifc Storagelft

Inelastic Specific Storadgesky
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Elastic Specific Storage:1ft

Elastic Specific Storageské
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Example of Hydraulic Conductivity
(Core & Evangeline)

Transmissivity

K (ft/day) T (ft%/day)
102 100 _ 102 104 0 5000 10000 15000
SDR
1.0E-5 T T TTTTT | — SOE
@ === 0og method
g e =O==Square root method = 500 i
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PreSite 1 Informatiorg
Hydraulic Conductivity

1073 5
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Vertical Hydraulic Conductivity, ft/day

Vertical Hydraulic Conductivitsng
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Vertical Hydraulic Conductivity, ft/day

Vertical Hydraulic Conductivitsng
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Vertical Hydraulic Conductivity, ft/day

Vertical Hydraulic Conductivitsng
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Vertical Hydraulic Conductivity, ft/day

Vertical Hydraulic Conductivitsng

1.E-02

@ Porter - Chicot @ Porter - Evangeline
1.E-09 m Porter - Burkeville O Porter - Jasper
- — Porter Trend e Gabrysch Sites
1 E-10 - = Gabrysch Trend - = PRESS Model
—— GMA 14 Model Initial Trend — - Model Bounds
1E-11 @ TAMU C6T6-HP Evangeline O TAMU C6T6-SO Evangeline
100

1,000
Effective Depth, ft

10,000



Model Update Purpose

AAddress identified issues with Gulf23

A Aquifer compaction
AHydraulic properties
APumping

AUpdate model for GMA 14 joint planning
AAnnual stress periods
AUnited States Customary units



Summary of Work to Date

AModel Package Updates
A Discretization

A Aquifer transmissivity
ARecharge, River, Drain, General Head, Initial Conditions, and Output Control

A Compaction
APumping
ACalibration

A99% complete
A Continuing to refine if something comes up



Discretization

AConverted length units from meters to
feet

AReprojected from UTM to GAM
coordinate system

AUpdated model grid T
AGULF 23: 1 km x 1 km
AGMA14

A 350 rows: 3,276 feet to 3,293 feet
A 380 columns: 3,277 feet

ANo changes to layer elevations




Aquifer Transmissivity

AObtained available records of pumping tests
Alnitial distribution based on pumping test data
Alnitial model hydraulic conductivity = Transmissivity / layer thickness

AAdded pilot points
AEvery 10 model cells
ABounds based on proximity to a pumping test
AValues can change during calibration



Initial Transmissivity Chicot
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Initlal Transmissivity Evangeline
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Initlal Transmissivitv Jasper
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Pumping

AGulf23 Pumping Files:
APrior & Post MODFLOW Well files
Alrrigation and Nodrrigation Pumping

ACompare Gulf23 to HAGM
ACompare Gulf23 to TWDB Reported Pumping

AReview Additional Pumping Data Provided by GCDs in GMA14
ABluebonnet GCD
ABrazoria County GCD
ALower Trinity GCD
ALone Star GCD



Pumping Review Gulf23 Irrigation Reduction

Gulf 23 Prior and Post Pumping: Wharton County

Groundwater Use

The Posterior groundwater-use parameters yielded
simulation results that generally agree with the county-scale
estimates of Oliver and Harmon (2022) (fig. 2.1). In counties
where a substantial portion of the groundwater withdrawals
were for irrigation, the simulated groundwater use differed
from the estimated use. As described in the “Groundwater
Use” section, however, irrigation groundwater-use estimates
contain a high degree of uncertainty. Simulated groundwater
use during the earlier stress periods was reduced (fig. 2.1) in
order to delay the onset of simulated subsidence until stress
period 3 (1912-25), towards the end of which is generally
the time period when subsidence was first estimated to occur
based on benchmark data (table 4). Otherwise, simulated sub-
sidence would have begun about 1905, thus overpredicting the
amount of subsidence through the remaining stress periods.
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Compaction Package Requirements

ACoarsegrained material specific storage and porosity

AFor each interbed model cell
AdDelay NoDelag A Y USNDSR
APreconsolidatiod it NS aa @A &éot S | a a
Alnterbed thicknessh)) or equivalent thicknes®{,,0  thigk frac
ANumber of interbedsr(,;,) asérnbé
Alrnelasti’c and elastic specific storage (or compression indic@spasce and
sse_ctE
Alnitial porosity ast 0 KS G | €
AVertical hydraulic conductivity a&vé



Compaction Package Updates

Al 2NNBOGSR ab2 5Sfleéeé¢ o0SR OflFeé
AUsing Gulf23 representative firgrained bed thickness and number
Aa2ai0 AYUSNDSR&a O2yOBSNISR (2 GRSt &¢

AContinue using specific storage as input

ACoarsegrained sediments

AUsing Gulf23 porosity
A Allowed elastic specific storage to change

AUpdated finegrained vertical hydraulic conductivity parameterization
to be consistent with the conceptual model and Porter Site data

AValues can change during calibration



Jasper Interbed Limitation
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Jasper Interbed Limitation
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Calibration Approach

Alterative Ensemble Smoother (PEST ++ IES)

ASet base values and upper/lower bounds for the following

APilot points
A Horizontal and vertical hydraulic conductivity
A Storage parameters
A Compaction parameters

ARecharge
ARiver and General Head Boundary conductance

ANo changes to pumping estimates during calibration
AWater level and subsidence targets



Calibration Targets

GMA 14 Model Gulf23 Model
AWater level and subsidence AWater level
A End of year reported measurements A< Year 2000:-year moving average
A Differences between reported Ax . S| Ndyearmoviny average
Ameasurements A Differences in smoothed values
Trc?nd(s) of reported measurements ASubsidence
ASubsidence targets A < Year 2000:-§ear moving average
A GPS and extensometerreported Ax S I Ndyearmoviny average
measurement ;

A Differences in smoothed values

A Contour maps, benchmarks,
extensometers, and GPS

A Benchmarks Gulf23 calibration files



Calibration Summary Statistic

Mean Error (ME¥> The average difference between the measured and
modeled observation values.

APositive: modeled > measured

ANegative: modeled < measured

Water levels ME, feet MSL Subsidence ME, feet
GMA 14 GMA 14
Layer Gulf 23*  Our Targets Gulf23 Target ~ Station Type Gulf 23*  Our Targets Gulf23 Target
Chicot 4.7 9.6 -10.5 Benchmark 0.2 0.03 0.2
Evangeline 11.2 1.7 -10.7 Extensomete 0.3 0.19 -0.02
Jasper -6.2 -7.0 -3.0 GPS -0.02 -0.02 0.01
Catahoula 39.5 1.0 8.7 *Gulf23 applied a fyear moving average to subsidence values prior to

*Gulf23 applied a Fear moving average to water levels prior to 2000 2000 and a 4year moving average to subsidence values from 2000 on.

and a 2year moving average to water levels from 2000 on.
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Subsidence
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Subsidence and Compaction
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