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MEMORANDUM 

TO: Robert Bradley, Texas Water Development Board 

FROM: Stephanie Moore, Daniel B. Stephens & Associates, Inc. 

DATE:  August 23, 2019 

SUBJECT: August 6, 2019 Stakeholder Advisory Forum 

The team of Daniel B. Stephens & Associates, Inc. (DBS&A), Allan R. Standen LLC, and 
Blanton & Associates, Inc. (collectively referred to as the DBS&A Team) held the first 
Stakeholder Advisory Forum (SAF) on Tuesday, August 6, 2019, for the Cross Timbers Aquifer 
Conceptual Model Project. This memorandum discusses the SAF. 

Stakeholder Advisory Forum Background 

By statute, the Texas Water Development Board (TWDB) is required to develop numerical 
groundwater flow models for the major and minor aquifers in Texas.  The Cross Timbers Aquifer 
was designated as a new minor aquifer in December 2017.  As a precursor to developing the 
groundwater availability model (GAM), the DBS&A Team is developing the conceptual model 
for the Cross Timbers Aquifer to describe the best understanding of how groundwater moves 
through this system.  Stakeholder participation is critical to the success of the TWDB GAM 
Program and development of these models.  Section 2.0, Stakeholder Participation, of the TWDB 
GAM standards specifies the TWDB’s requirements for stakeholder participation. 

To comply with these standards, the DBS&A Team is requesting input and information from the 
public and private sectors including regional water planning groups, groundwater conservation 
districts (GCDs), Texas Commission on Environmental Quality, Texas Parks and Wildlife 
Department, Texas Department of Agriculture, water utilities, educational groups, agricultural 
interests, environmental interests, private landowners, industry, and groundwater consultants.  
The SAFs are designed to encourage participation in the project and to provide an 
understandable and convenient means to comment and ask questions.  Three individual SAFs 
will be conducted by the DBS&A Team to encourage stakeholder and public participation.  The 
August 6 SAF was the first one held for the project.  

Stakeholder Advisory Forum Overview 

SAF Date: Tuesday, August 6, 2019 

SAF Location: Middle Trinity Groundwater Conservation District 
930 North Wolfe Nursery Road 
Stephenville, TX 76401 
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SAF Notices 
The TWDB preferred method of SAF notification is by e-mail.  Therefore, the DBS&A Team 
prepared individual e-mail notices to announce the August 6 SAF.  Using stakeholder contact 
information lists provided by TWDB staff, the team distributed SAF notices by e-mail on July 12 
(25 days before the SAF) and sent a reminder e-mail on July 29 (8 days before the SAF).  One 
letter was sent by U.S. Mail on July 12 to a stakeholder without an e-mail account.  For each 
e-mail notice, the team included information about the SAF, an outline of what would be 
discussed, and a project summary sheet. 

SAF Purpose 
The August 6 SAF was held to discuss development of the Cross Timbers Aquifer Conceptual 
Model, and as a general meeting to kick off the conceptual model development process and 
discuss the following topics as they related to the Cross Timbers Aquifer: 

• Basics of groundwater flow in the aquifer 

• Concepts of numerical groundwater flow modeling 

• Planned approach for aquifer investigations and conceptual model development 

• Request for relevant scientific data and conceptual model input information 

• Project schedule 

• Expectations of the conceptual model 

SAF Attendance 
There were 22 attendees at the SAF, as listed in the following table.  Sign-in sheets are provided 
in Attachment 1. 

Name Affiliation 
Alfonso Campos County Judge, Erath County 
Gary Kafer Middle Trinity GCD/Office of State Representative J.D. Sheffield 
Joe B. Cooper* Middle Trinity GCD 
Doug Shaw Upper Trinity GCD 
Mike McGuire Rolling Plains GCD 
Kyle Russell Upper Trinity GCD 
Cindy Ridgway TWDB 
Natalie Ballew TWDB 
Robert Bradley TWDB 
Kevin Smith TWDB 
Rick Shaffer City of Weatherford 
Tracy Mesler Upper Trinity GCD 
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Name Affiliation 
Jill Garcia Upper Trinity GCD 
Blaine Hicks Upper Trinity GCD 
Johnny Wells Middle Trinity GCD 
Stephanie Keith Middle Trinity GCD 
Marc Halbert W.T. Waggoner Estate, Inc. 
Peter Schulmeyer Collier Consulting 
Stephanie Moore DBS&A 
Velma Danielson Blanton & Associates, Inc. 
Allan Standen* Allan R. Standen LLC 
Vince Clause* Allan R. Standen LLC 

* Attended the August 6 SAF, but did not sign in on the sign in sheet. 
 

SAF Format 
The SAF was held between 10:00 a.m. and 11:00 a.m.  Stephanie Moore, Deputy Project 
Manager, DBS&A, opened the meeting, and introduced the elected officials, GCD managers, 
and TWDB staff who were in attendance. 

Robert Bradley, TWDB, made a presentation regarding the TWDB GAM Program.  Cindy 
Ridgway, TWDB, noted that the TWDB had created a website for Cross Timbers Aquifer 
Conceptual Model Project to track the project’s progress, access a copy of today’s presentation, a 
copy of the memorandum report for today’s SAF, and other information regarding the project. 

Stephanie Moore provided an overview of the project with assistance from Allan Standen.  The 
PowerPoint presentation is provided as Attachment 2. 

Copies of two TWDB handouts and two DBS&A Team handouts made available at the SAF are 
provided in Attachment 3. 

SAF Questions/Answers, Comments/Observations 

After the presentation concluded, there were several questions and comments from the audience.  
The DBS&A Team’s responses to these questions or observations in response to audience 
comments, are summarized below. 

Question 1. Is the TWDB updating other GAMs along with this one? 
Yes, the TWDB is developing more regional models to use as living tools to look at issues such 
as cross flow that may cause the TWDB to reexamine other existing aquifer GAMs (e.g., the 
GAM for the Trinity Aquifer).  The TWDB may then take steps, depending upon timing and 
resources, to determine what they should do next to either incorporate available data or identify 
data that are needed.  The first step is to look at the data and determine if there is interaction. 
 
 3



 

 

 

 

 

 

 
 4 

D a n i e l  B .  S t e p h e n s  &  A s s o c i a t e s ,  I n c .  

Question 2. For the geophysical logs gathered to date, how many of these logs are for wells 
that are logged/completed to surface? 
We will have a better answer at the next SAF, in summer of 2020.  The logs the team has 
gathered are for wells with depths up to 600 feet and are close to the surface.  Quite a few of 
these wells have gamma logs. 

Question 3. How may many logs will the team be able to find that will provide good data? 
There are thousands of wells with geophysical logs in the study area.  These are being screened 
for both well depth and water quality.  There are probably certain geographical areas where the 
team will need more data. 

Question 4. A certain driller in the Montague area may have well information to be made 
available. Would the team want to use information for these wells?  
Yes, having more data is helpful to the project to understand aquifer dynamics (e.g., aquifer 
communication at depth, water moving up into the Cross Timbers Aquifer from the Hickory 
Aquifer, etc.). 

Question 5. What data and information does the team need from GCDs? 
Whatever data and information that GCDs have available to fill data gaps would be beneficial 
(e.g., well logs, water use information, annual production data, unmeasured well data).  Recent 
well information would be very helpful (e.g., new well logs or pumping test data, especially if 
there is an associated monitor well).  Also, it will be important for the GCDs to review the 
interim project report and provide comments. 

Question 6. Will the team be reaching out to other consultants for reports they may have 
prepared for other clients to use as part of this project?  
Yes, if the reports were prepared for a public entity and are finalized, these reports are public and 
can be shared with the DBS&A Team for this project.  The team reminded the audience that any 
information shared with the DBS&A Team will become public information, so please keep this 
point in mind when considering the release of information that may be proprietary. 

Comment 1. For Montague, the team needs access to more public supply well data (e.g., dry 
wells in Wichita/Wilbarger area). 
Observation: The team has reviewed information for these areas where work has been done, but 
does not yet know how productive the aquifer is in these areas.  The team will not be starting 
from scratch and will certainly be reviewing and using previous peer-reviewed work by the 
Bureau of Economic Geology and others. 

Comment 2. There was a 140-foot deep 4-inch well that was on line during the most recent 
drought. 
Observation: The team will contact the Texas Commission on Environmental Quality and check 
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on public water supply well and other available data. 

Comment 3. This aquifer and related issues present the team with a nightmare, but it is a good 
project to work on. 
Observation: Yes, it is a complex aquifer and the team is planning to spend a lot of time on this 
project. 
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Groundwater Availability Modeling Program 

Texas Water Development Board 
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Disclaimer 

Unless specifically noted, this presentation 
does not necessarily reflect official Board 
positions or decisions. 
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Agenda 
• TWDB Introduction GAM 
• Introduce Contract Team 
• Daniel B. Stephens & Assoc., Inc. Presentation 

– Introductions to Project Team 
– Schedule 
– Cross Timbers Overview 
– Current Objectives 
– Approach & Preliminary Data Review 
– Request for Data 
– Stakeholder Input 
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GAM Program 

• 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 available over the internet.  

• Living tools: Periodically updated. 
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Minor Aquifers with Models 
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Why Stakeholder Advisory Forums? 

• Keep stakeholders updated about the 
    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 

Robert Bradley, P.G, C.T.C.M. 
TWDB Contract Manager 

512-936-0870 
Robert.bradley@twdb.texas.gov 

 
Cindy Ridgeway, P.G. 

Manager of Groundwater Availability Modeling Section  
512-936-2386  

Cindy.ridgeway@twdb.texas.gov  
 

Texas Water Development Board 
P.O. Box 13231 

Austin, Texas 78711-3231 
 

Website information: 
www.twdb.texas.gov/groundwater/models/gam/cstb/cstb.asp 
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Cross Timbers Aquifer 
Conceptual Model 

Stakeholder Advisory Forum #1 
August 6, 2019  Stephenville, Texas 



Agenda 
1. Introductions to Project Team 
2. Schedule 
3. Cross Timbers Overview 
4. Current Objectives 
5. Approach & Preliminary Data Review 
6. Request for Data 
7. Stakeholder Input 

 
 



Project 
Team 



Schedule 
• Past:  Cross Timbers Aquifer designated as 

  minor aquifer in December 2017 
• Current: Develop Conceptual Model 

• June 1, 2019 - Start date 
• June 1, 2020 - Interim Deliverable 
• March 31, 2021 - Study Completion Date 

• Future:  Groundwater Availability Model 



Cross 
Timbers 
Aquifer 

Study Area 



Geology 
Four Paleozoic-age water-bearing 
formations (oldest to youngest): 
• Strawn group 
• Canyon group 
• Cisco group  
• Wichita group  (Wolfcamp)  
The aquifer is primarily composed of 
limestones, shales, and sandstones. 
 
The Project study area extends from 
the eastern edge of the Blaine Aquifer 
to the Ouachita Fold Belt and from 
southern Oklahoma to the Llano Uplift 
area in Central Texas. 



6 GCDs 



3 GMAs 



5 Regional 
Planning 

Areas 



Major Aquifers Minor Aquifers 

Seymour 

Edwards-
Trinity 

Plateau 

Trinity 

Blaine 

Lipan 

Cross Timbers 

Hickory 
Ellenburger-San Saba 

Marble Falls 



Project Objectives 
• Develop a conceptual model of the Cross 

Timbers Aquifer 
– Describe the best understanding of how 

groundwater moves through the aquifer system 

• Future Goal: Develop numerical groundwater 
flow model (GAM) of the Cross Timbers 
Aquifer 
 



Conceptual Model 
 Basics of groundwater flow 

in the aquifer 
 Concepts of numerical 

groundwater flow modeling 
 Planned approach for 

aquifer investigations and 
conceptual model 
development 

 Expectations of the 
conceptual model 
 



Components of Conceptual Model 
1. Physiography and climate 
2. Geology 
3. Hydrostratigraphy 
4. Hydrostratigraphic framework 
5. Water levels and regional groundwater flow 
6. Recharge 
7. Rivers, streams, reservoirs, springs and other surface water features 
8. Hydraulic properties 
9. Subsidence 
10. Discharge 
11. Water quality 



Previous 
Studies 



Previous Studies 
• Oliver and Kelley (2014) 
• Nicot and others (2013) 
• Brown and others (1990) 
• Brown and others (1987) 
• Cleaves (1975) 
• Erxleben (1975) 
• Brown and others (1973) 
• Galloway and Brown (1972) 
• Galloway (1971) 
• Hamilton (1959) 

 



Approach: Physiography and Climate 

• Compile, analyze and summarize all available 
data 

• Describe areal extent and topography 
• Analyze spatial and temporal variability in  

– temperature 
– precipitation 
– evaporation 

• Summarize soil properties and vegetation 
 





Approach: Geology & Aquifer Extent 

• Evaluate geology and aquifer extent 
• Recommend boundaries for future GAM 
 



Aquifer 
Outcrops 



Geology 

Source: Nicot and others, 2013 
* Wichita formation is shown as Wolfcamp here. 



Geology 
 

Source: Nicot and others, 2013 



Approach: Hydrostratigraphy 

• Compile and analyze all available data 
• Refine initial stratigraphic column 
 



Approach: Hydrostratigraphic 
Framework 
• Develop well database using all available data 
• Collect new data well possible (in-kind support) 
• Goal: 150 well control points for each county 
• Determine model layer surfaces 
• Correlate model surfaces across study area 
• Extend net sandstone isopachs across study area 
• Determine injection intervals from RRC database 
• Create net sandstone isopachs for each model layer 
• Incorporate all info into 3D hydrostratigraphic model 

(Leapfrog) 
 



Dominant 
Aquifers 



Preliminary 
Stratigraphic 

Column 
and  

Model Layers 



Available 
Geophysical 

Logs 



Approach: Water Levels and Regional 
Flow 
• Compile, analyze, summarize all available data 

– 1950s to present 

• Evaluate cross formation flow between  
– overlying aquifers, the Trinity and Seymour 
– underlying  Llano Uplift in southern area 
– between Paleozoic units that comprise the aquifer 
 



Wells 



Public 
Supply 
Wells 



Approach: Recharge 

• Compile, analyze, summarize all available data 
• Use PRMS-IV (Markstrom and others, 2015) to 

estimate spatial and temporal distribution of 
recharge 
– Soil water-balance, distributed parameter model 
– Site-specific climate, topography, geology, soils and vegetation data 
– Daily time step, aggregate into annual values and long term averages 
– Time period depends on data availability 

 



Approach: Rivers, streams, reservoirs, 
springs and other surface water features 
• Compile, analyze, summarize all available data 
• Estimate base flow 
• Identify gaining and losing stream reaches  
• Correlate gaining and losing reaches with aquifer 

outcrops 



Surface 
Water 

Features 



Approach: Hydraulic Properties 

• Compile, analyze, summarize all available data 
• Estimate aquifer transmissivity using the Walton 

(1971) method 
– Need specific capacity tests with pumping rate, duration 

and drawdown 

• Estimate storage coefficients as data allows 
– Need specific capacity tests with monitoring well 

observations 

 



Approach: Subsidence 

• Compile, analyze, summarize all available data 
• Likely not issue for Cross Timbers 



Approach: Discharge 

• Compile, analyze, summarize all available data 
• Discharge to springs and evapotranspiration  
• Groundwater withdrawals (pumping) 

– USGS and TWDB water use data 
– GCDs 
– Railroad Commission for mining use 

 
 

 



Approach: Water Quality 

• Compile, analyze, summarize all available data 
• About 2,000 wells with basic water quality data  
• About 300 wells with metals, radionuclides, or 

isotopes 
• Important for analysis of cross formational 

movement 



Water 
Quality 



Expectations 
• Build a model 
• Compile and analyze all available data 
• Document and organize data according to 

TWDB GAM standards 
• On time and on budget 

 



Current Project Schedule 
• June 1, 2019 - Start date 
• August 6, 2019 - SAF1 
• June 1, 2020 - Interim Deliverable 
• July 2020 - SAF2* 
• March 31, 2021 - Study Completion Date 
• April 2021 - SAF3* 
 

*tentative dates 



Data Requests  
• Well locations and construction information 
• Geophysical logs 
• Water level data 
• Production data (water use information) 
• Aquifer test data 
• Deadline: October 2019 



Contact Info 
https://www.twdb.texas.gov/groundwater/ models/gam/cstb/cstb.asp 

 
Robert Bradley, P.G.   Cindy Ridgeway, P.G.  
TWDB    TWDB  
robert.bradley@twdb.texas.gov  cindy.ridgeway@twdb.texas.gov 
512-936-0870   512-936-2386 
 
Neil Blandford, P.G.   Stephanie J. Moore, P.G. 
DBS&A    DBS&A 
nblandford@geo-logic.com  smoore@geo-logic.com 
505-822-9400    512-651-6013 
 
Allan Standen, P.G.   Velma Danielson 
Allan R. Standen, LLC   Blanton & Associates 
astanden@att.net   velma.danielson@blantonassociates.com 
512-731-6242   210-854-9374 
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Thank you! 
Cross Timbers Aquifer Conceptual Model  

Stakeholder Advisory Forum #1 
August 6, 2019 
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SUMMARY: DEVELOPING A CONCEPTUAL MODEL FOR  

THE CROSS TIMBERS AQUIFER 

OVERVIEW 

The team of Daniel B. Stephens & Associates, Inc. (DBS&A), Allan R. Standen LLC, and 
Blanton & Associates, Inc. (the DBS&A Team) was retained by the Texas Water 
Development Board (TWDB) to develop a conceptual model for the Cross Timbers Aquifer 
(the Project). The conceptual model will be used at a later date to develop a groundwater 
availability model (GAM) of this aquifer. 

PROJECT SUMMARY  

By statute, the TWDB is required to develop numerical groundwater flow models of the 
major and minor aquifers in Texas. The Cross Timbers Aquifer was designated as a new 
minor aquifer in December 2017. The aquifer consists of four Paleozoic-age water-bearing 
formations including, from oldest to youngest, the Strawn, Canyon, Cisco, and Wichita 
groups. The aquifer is primarily composed of limestones, shales, and sandstones.  

As a precursor to developing the GAM, the DBS&A Team will develop the conceptual model 
for the Cross Timbers Aquifer to describe the best understanding of how groundwater 
moves through the aquifer system. To develop this conceptual model, the DBS&A Team 
will compile and analyze data related to physiography and climate, geology and aquifer 
extent, hydrostratigraphy, hydrostratigraphic 
framework, water levels and regional 
groundwater flow, recharge, rivers, streams, 
reservoirs, springs and other surface water 
features, hydraulic properties, discharge, and 
water quality in the study area. The DBS&A Team 
will also collect, analyze, and interpret available 
data related to the Cross Timbers Aquifer 
including possible flows between the overlying 
Trinity and Seymour aquifers and underlying 
geologic units, and flows between the Paleozoic 
units that comprise the aquifer. The DBS&A Team 
will also investigate and recommend an 
appropriate boundary for the future GAM. 

The Project study area extends from the eastern 
edge of the Blaine Aquifer to the Ouachita Fold 
Belt and from southern Oklahoma to the Llano 
Uplift area in Central Texas (See Figure 1). Data 
analysis will include predevelopment to at least 
2015 or more recent times.  

Stakeholder Participation 
As part of the process to develop 

the conceptual model, the 
DBS&A Team will request input 
and information from the public 

and private sector including 
regional water planning groups, 

groundwater conservation 
districts, Texas Commission on 
Environmental Quality, Texas 

Parks and Wildlife Department, 
Texas Department of 

Agriculture, water utilities, 
educational groups, agricultural 

interests, environmental 
interests, private landowners, 

industry, and groundwater 
consultants. 
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Three stakeholder advisory forums are planned for the Project: 

• The first one will be held when the Project is initiated (August 2019); 

• The second one will be held approximately mid-way through the project (summer 
2020);  

• The third one will be held after the DBS&A Team submits its final draft deliverables 
to the TWDB (March 2021).  

All three forums are open to the public.  
 
PROJECT PERIOD 

The DBS&A Team began work on the Project in June 2019, and are scheduled to complete 
work by March 2021, when the team submits its final report to the TWDB. 

 
PROJECT CONTACT INFORMATION 

Questions about this project should be directed to the following team members: 

• DBS&A Team Project Manager, Mr. Neil Blandford, Principal Hydrologist/Senior 
Vice President, DBS&A, at nblandford@geo-logic.com or at (505) 822-9400  

• Ms. Stephanie J. Moore, Senior Hydrologist, DBS&A, at smoore@geo-logic.com or 
(512) 651-6013 

• Ms. Velma R. Danielson, Senior Project Manager, Blanton & Associates., Inc. at 
velma.danielson@blantonassociates.com or at (210) 854-9374.  

More information is also available from the TWDB’s project’s primary contact, Mr. Robert 
Bradley, at robert.bradley@twdb.texas.gov or (512) 936-0870. 

mailto:nblandford@geo-logic.com
mailto:smoore@geo-logic.com
mailto:velma.danielson@blantonassociates.com
mailto:robert.bradley@twdb.texas.gov


Cross Timbers Aquifer - Preliminary Stratigraphic Column Subject to Revision

Blue = TWDB aquifer # of wells
Yellow = LS used in correlation, likely not an aquifer SAF # 1 - August 6, 2019
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