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Groundwater Availability Modeling

Program
Aim: Develop groundwater flow models for the major
and minor aquifer 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 available over the internet.

Living tools: Periodically updated.



How we use Groundwater Availability
Models

e Uses required by statute

— Provide groundwater conservation districts with water
budget data for their management plans.

— Calculating Modeled Available Groundwater.
— Calculating Total Estimated Recoverable Storage
— HB 1232 Texas aquifer study

— HB 30 potential brackish groundwater production area
determination

e Other uses

— Assisting groundwater management areas in
determining desired future conditions.



Stakeholder Advisory Forums

e Keep stakeholders updated about progress of
the model

e 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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Definition

A mathematical device that represents an
approximation of an aquifer (The
Compendium of Hydrogeology)

e Simulation of groundwater flow by means of a
governing equation used to represent the
physical processes that occur in the aquifer,
together with equations that describe heads
or flows along the boundaries of the model
(Anderson and Woessner, 2002)



Why Groundwater Flow Models?

* In contrast to surface water, groundwater flow
is difficult to observe

e Aquifers are typically complex in terms of
spatial extent and hydrogeological
characteristics

A groundwater model provides the only
means for integrating available data for the
prediction of groundwater flow at the scale of
Interest



Modeling Process
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Surface Geology
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Hydrostratigraphy
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Stream Gauges
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Streamflow Hydrographs

- = 0z0z 0202
5
£
.
3 = 910z 910z
£
-
& 4174
888 ~ zioz
m m
EE
388 8002
I = sooz
002
- vooz
0002
= oooz m.
B 9661
2
_m.. s 4 ~ 9661 g
o ‘oW m 2661
S il
m v Lol
- e - z661 =
w. = AR LI = 8861
3 3 %
g *’ - 861 85
g8 ob? 8% C——— v861
- 0 & - O
23 = g3
L 1 L 1 L L 1 L 1 L L 1 L L
86T 0861
e § ¥ = = g8 8 =~ = B
B SR 0
T (puodas iad 3334 31qn3) Mopwieans ueal Ajlea ™ (puodss 1ad 123 31qna) mopwieans ueal Ajleq



58

= vZoZ vzoT
0zoz
910T 910z
§ 102 [41i4
8002
v00z

000z

, TX

9661

66T 2661

B
=
H
E o
F §
g 8861 = 8861
m | ¥86T m 861
2 ]
= 0861 = 0861
S ]
c 9L6T . 9L6T
a a
= | Z16T +* ZL6T
g8 83
m ..m 8961 m -m 96T
L m m 1 1 1L 1 1 1 L m m 1 1 1 1 1 1L
- Y961 ¥96T
Lal — = [=] [=] (=] - - -
£ g ¢ &t = - : 5 g8 § § 8 = - 3 3
g ' e .=
(puooas sad 1934 21qn2) mopweans ueay Ajleq (puosas 1ad 1294 21qN2) mojjwealys uealn Ajleq

Streamflow Hydrographs



Legend
o Springs
Streams

Waterbodies

|:I Counties
E Model area



Hydraulic Properties



Hydraulic Properties
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Hydraulic Properties
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Conceptual Models
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Conceptual Models
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Model Grid
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Model Update Process

Revise conceptual model
— Interaction with the Trinity Aquifer

Review input data
— Review other aquifer-related studies
— Fill data gaps, where possible

— Pumping volumes per well, where feasible
Extend calibration period
Current version of MODFLOW



Project Tasks and Proposed Schedule

Project Task 2018 2019 2020 2021
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2.0 Stakeholder Communication

2.1 Stakeholder Advisory Forums X IIIIIIIIIIIIIIIIIIIIIIIII X
3.1 Data Collection and Conceptual Model
3.2 Model Design

1.0 Project Management

X

3.0 Model Development

4.0 Model Calibration

4.1 Steady-State Calibration
4.2 Transient Calibration
4.3 Sensitivity Analysis

5.0 Documentation
5.1 Data Model Documentation
5.2 Reporting Conceptual Model Draft I | | Final




Contact Information

lan C. Jones, Ph.D., P.G.
lan.jones@twdb.texas.gov
512-463-6641
Texas Water Development Board
P.O. Box 13231
Austin, Texas 78711-3231

Web information:
www.twdb.texas.gov/groundwater/models/gam/ebfz n/ebfz n.asp

Deadline for comments is August 14, 2020

Texas Water
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Questions/Answers

Q1: Define what a stakeholder is.

Al: A stakeholder is anyone interested in the aquifer. Usually, stakeholders are the local _
groundwater conservation district, but any entity, or even the general public who are interested in
aquifers are stakeholders.

Q2: How much is known about the Walnut Formation?

A2: The Walnut Formation is not as well known as the Edwards or Trinity Aquifer units because the
well yields are very low. The Walnut Formation is mostly a clay unit, however, in some places it is
made up of shells and is transmissive. Those shelly parts of the Walnut Formation are usually
included in the Edwards Aquifer.

Q3: Why are there no irrigation wells in northern Williamson County?

A3: The map (Slide 64) only shows the location irrigation over the period 2001 through 2017.
Irrigation pumping will be distributed based on land use.

Q4: The domestic pumping in the west of the Northern Edwards Aquifer outcrop does not account
for domestic wells used for lawn irrigation.

A4: The domestic pumping is an initial estimate that may be adjusted during model calibration.

Q5: Will Clearwater Underground Water Conservation District have a seat at the table to offer data
that have different perspective?

A5: We will be happy to see all data relevant to the project.



Questions/Answers

Q6: Could you talk about the differentiation of Trinity Aquifer? Is there any information from the original northern
Edwards Aquifer model that you can integrate? Undifferentiation of the Trinity Aquifer could be problematic.

A6: The Trinity Aquifer is merged into one layer because it is not the primary focus of the model. The Trinity
Aquifer is more of a boundary condition. The multilayer groundwater availability model of the northern Trinity
Aquifer is more appropriate for analyze of the Trinity Aquifer in the study area.

Q7: What evidence is there that there is groundwater flow between the Edwards and Trinity aquifer?

A7: Based on comparison of water levels in the respective aquifers. Large water level differences (Slide 53)
indicate no communication between the aquifers in some areas, while in other areas, water levels are similar and
move in lockstep with each other (Slide 54) suggesting communication between the aquifers in that area.

Q8: Do you plan to calibrate the Trinity Aquifer in the model?
A8: Yes.

Q9: The way the model is conceptualized, the Trinity Aquifer outflows through the Edwards Aquifer. Do you risk
forcing groundwater flow from the Trinity to the Edwards, artificially increasing the availability in the Edwards
Aquifer?

A9: One of the reasons we included the Walnut Formation in the model was as a tight confining unit restricting
flow between the two aquifers.

Q10: Can you discuss the decision to include vertical communication between the Trinity and Edwards aquifers? In
northwest Austin, water discharges from the Edwards Aquifer and there is little water in the Trinity Aquifer.

A10: That is the explanation for the large water-level difference observed (in Slide 53) where the groundwater in
the Edwards Aquifer is probably perched and there is probably an unsaturated zone at the top of the Trinity
Aquifer. | do not think the connection between the two aquifers occurs everywhere.



Questions/Answers

Q11: One Edwards Aquifer well has significant fluctuations. Is there any significance to that or is it an outlier well
since the other wells trend consistently?

Al11: The seasonal water-level fluctuations are observed in wells with daily water-level measurements (Slide 47)
while other wells have less frequent water-level measurements.

Q12: The previous model indicated little or no communication except along known faults. How is this model
different, is it location specific?

A12: The previous model assumed no communication between the Edwards and Trinity aquifers. In this model, we
assume at least some communication, possibly along faults.

Q13: Who is involved in model development and how is the program paid for?

A13: | work for the Groundwater Availability Modeling Department at the Texas Water Development Board which
is responsible for developing or overseeing the development of all the TWDB groundwater availability models. The
program is paid for with tax dollars.

Q14: What are future water model projects? What aquifer segments will they cover and how chosen?
Al14: The models have been paid for with legislative appropriations since the 1990’s.

We work with our staff at the TWDB and contract with technical services firms around the state to construct
models. Currently, we are working on updates to groundwater availability models for the Edwards-Trinity
(Plateau), Trinity (Hill Country), and Pecos Valley aquifers, as well as, models for the northern and southern
portions of the Carrizo-Wilcox Aquifer, and the combined southern and central parts of the Gulf Coast Aquifer. In
the future, we will be upgrading about 23 of our models to use the most recent software codes.

We are finishing up some of the minor aquifers, wrapping up the model for the Blossom Aquifer and have
contracted out development of a conceptual model for the Cross Timbers and Marathon aquifers.
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