
2023 JOINT REGULATORY PLAN REVIEW 
STAKEHOLDER MEETING EXECUTIVE SUMMARY 
 
 

 
NAME OF MEETING: Stakeholder Meeting 5 
DATE: December 14, 2021 
LOCATION: Virtual 
 
 
 
On Tuesday, December 14, 2021 at 2:00 pm, the Harris-Galveston and Fort Bend Subsidence Districts 
(the Districts) held their fifth Joint Regulatory Plan Review Stakeholder Meeting. This meeting was held 
as a virtual meeting. Numerous board members, elected officials, regional water authorities, and 
representatives from local, State and Federal agencies joined the meeting, with more than 70 panelists 
and attendees participating. A full list of meeting participants is included in Attachment A.  

The purpose of this meeting was to provide project element updates from the Joint Regulatory Plan 
Review. Mr. Jason Afinowicz of Freese and Nichols welcomed the stakeholders to the Districts’ fifth 
virtual stakeholder meeting and introduced the Joint Regulatory Plan Review project team and 
collaborators, including speakers Cindy Ridgeway (Texas Water Development Board - Manager of 
Groundwater Availability Modeling Program), and John Ellis (U.S. Geological Survey (USGS) - Supervisory 
Hydrologist. Additionally, Michelle Sneed (USGS – Groundwater and Land Subsidence Specialist, 
California Water Science Center, Jake Knight (USGS - Hydrologist), and Jeremy White (Principal 
Hydrogeologist with INTERA, formerly with the USGS) attended as panelists. 

They provided a presentation of the following topics:  
• Project Status Update  
• Groundwater Availability Modeling Overview 
• GULF 2023 Model Preliminary Findings 

The formal presentation concluded with a review of the overall project schedule and upcoming 
milestones. A copy of the meeting presentation is provided in Attachment B. 

A question and answer session was held after the presentation. A summary of the questions and 
responses is provided in Attachment C.  
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ATTACHMENT A – MEETING ATTENDANCE 
 
FIRST LAST AFFILIATION 
Jason Afinowicz Freese and Nichols 
Emily Anderson Halff Associates, Inc. 
Delilah Arolfo  
Mohamed Bagha Michael Baker International, Inc. 
Susan Baird HGSD Board Member 
Matt Barrett San Jacinto River Authority 
James Beach Advanced Groundwater Solutions, LLC 
Radu Boghici Texas Water Development Board 
Christopher Braun U.S. Geological Survey 
John Burke John E Burke & Assoc. LLC 
Kandice Cabets Quadvest 
Michael Campbell I2M Consulting, LLC 
Kippy Caraway  
Ki Cha Texas Water Development Board 
Jun Chang North Harris County Regional Water Authority 
Katie Clayton City of Sugar Land 
Bruce Cunningham  
Katie Dahlberg Texas Water Development Board 
Betty Daugherty MUD 60 
Rene Derewetzky Texas Stream Team 
Chris Drabek Advanced Groundwater Solutions, LLC 
John Dupnik Texas Water Development Board 
John Ellis U.S. Geological Survey 
Gregory Ellis GM Ellis Law Firm PC 
Mark Evans North Harris County Regional Water Authority 
Tina Felkai San Jacinto River Authority 
Pamela Fontenot Pamela K. Fontenot Consulting, LL 
Julia Frankovich BGE, Inc. 
Larry French Texas Water Development Board 
Jessica Fritsche Brown and Caldwell 
Matthew Froehlich BGE, Inc. 
Nayeli Gallardo Invenergy 
Yassin Gallardo Lower Neches Valley Authority 
Neil Gaynor Montgomery County Municipal Utility District (MUD) 6 
Stephanie Glenn Houston Advanced Research Center (HARC) 
Lauren Gonzalez Black & Veatch 
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FIRST LAST AFFILIATION 
Rohit Goswami  
Ashley Greuter Harris-Galveston Subsidence District 
Sarah Gruen  
Charles Hall Raba Kistner 
Bob Harden Harden Hydrology & Engineering, PLLC 
Daryn Hardwick Texas Water Development Board 
Samantha Haritos  
Ryan Harmon INTERA Inc. 
Linda Harnist FBSD Board Member 
Zach Holland Bluebonnet Groundwater Conservation District 
Beverly Hopkins Brazoria County Ground Water Conservation District 
Jace Houston San Jacinto River Authority 
Bill Hutchison Consultant 
Megan Ingram - TWDB Texas Water Development Board 
Kyle Jones BGE, Inc. 
Mike Keester LRE Water, LLC 
Naushad Kermally  
Marcel Khouw CHCRWA 
Jake Knight U.S. Geological Survey 
Sunil Kommineni KIT Professionals, Inc. 
Wendi Lacki  
Melissa Lanclos Houston Advanced Research Center (HARC) 
Ivan Langford Galveston County WCID#1 
Lisa Lattu Lockwood, Andrews & Newnam 
Michael Lee U.S. Geological Survey 
Bob Lux The Woodlands Water Agency 
John Martin Southeast Texas Groundwater Conservation District 
Wilson McCoy  
Temple McKinnon Texas Water Development Board 
Christina Miller ABHR 
Douglas Miller HMW SUD 
Brad Moon Geologist 
Gary Moore Brazoria County Ground Water Conservation District 
Keir Murray KLM Public Affairs, LLC 
Matt Nelson Texas Water Development Board 
Paul Nelson  
George Newsman Woodlands Water Agency 
Merritt Nolte-Roth City of Sugar Land 
Laura Norton Montgomery County MUD Director 
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FIRST LAST AFFILIATION 
Patrick O’Day O’Day Drilling Co Inc 
Wade Oliver INTERA Inc. 
Andrew Osborne INTERA Inc. 
Veronica Osegueda Houston Public Works 
Wayne Owen San Jacinto River Authority 
Tina Petersen Harris-Galveston Subsidence District 
Jon Polley Radcliffe Bobbitt Adams Polley PLLC 
Jason Ramage U.S. Geological Survey 
Rick Ramirez City of Sugar Land 
Mitchell Ramon City of Houston 
Mackrena Ramos Lockwood, Andrews, and Newnam, Inc. 
Stacey Reese Stacey Reese Law, PLLC 
Samantha Reiter Lone Star Groundwater Conservation District 
Cindy Ridgeway Texas Water Development Board 
Kathy Rogers Harris-Galveston Subsidence District (HGSD) Board Member 
Robert Schoenewe Raba Kistner 
William Seifert Ground Water Consultants, LLC 
Shelley Sekula-Gibbs Woodlands Township 
Charles Shumate Lockwood, Andrews & Newnam, Inc. 
Michelle Sneed U.S. Geological Survey 
Russell Smith  
Brent Spier City of Clear Lake Shores TX 
James Stinson Woodlands Water Agency 
Richard Stolleis Kaluza, Inc. / Village of Pleak 
William Stromatt AWBD - Montgomery County MUD-60 
Philip Taucer Freese and Nichols 
Jennifer Thayer Lone Star Groundwater Conservation District 
Shaun Theriot-Smith HGSD Board Member 
Janice Thigpen Lone Star Groundwater Conservation District 
Robert Thompson Harris-Galveston Subsidence District 
Michael Thornhill Thornhill Group, Inc. 
Mike Turco Harris-Galveston Subsidence District 
Talan Tyminski  
Mark Unland  
Sharon Valiante City of Fulshear 
Alia Vinson Allen Boone Humphries Robinson LLP 
Shirley Wade Texas Water Development Board 
William Wallace Fort Bend Subsidence District (FBSD) Board Member 
Gene Walton FBSD Board Member 
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FIRST LAST AFFILIATION 
Suzanne Whatley City of Sugar Land 
Jeremy White U.S. Geological Survey 
Michael White Brazoria County Groundwater Conservation District 
William Wilson Strata Geological Services 
Joe Zimmerman City of Sugar Land 
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ATTACHMENT B – MEETING PRESENTATION 
 
 
 
 
  



Thank you for joining us today for the 
Joint Regulatory Plan Review 

Stakeholder Meeting

All participants have been joined in “listen only” mode. 

For meeting audio, you can use your microphone and speakers 
(VoIP) or call in using your telephone at 877-309-2074.

Access code: 802-557-536

If you are having technical difficulty, please send a message to 
staff in the chat or email HgGoToMeetings@subsidence.org
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This webinar is being 
recorded

BEFORE WE BEGIN

All participants will 
be muted during the 

presentation

Questions can be submitted 
via the Go To Webinar 

“Questions” screen at any 
time.  

This webinar is scheduled 
for two hours.  We have 
left time for questions.

We will post slides on 
our website after the 

meeting today
2



2023 JOINT REGULATORY
PLAN REVIEW

Stakeholder Meeting 5

14 December 2021
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KEYS STAKEHOLDER ENGAGEMENT
OPPORTUNITIES

Meeting 
attendance 
and project 
awareness

Providing 
data for 

technical 
analyses

Providing 
feedback on 

draft material

Participate in 
targeted 
outreach 

efforts
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Cindy Ridgeway
• TWDB

John Ellis
• USGS



PROJECT
ELEMENTS

Groundwater 
Availability Modeling

GULF 2023 Model
Preliminary Findings
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GROUNDWATER AVAILABILITY MODELING



GROUNDWATER AVAILABILITY MODELING

In Statute: 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.



PURPOSE OF STAKEHOLDER MEETINGS

Opportunity 
for input and 
data to help 
with model 

development

Updates on 
model 

progress  

Providing 
feedback on 

draft material

Learn how to 
best use 
model & 

model 
limitations  



GROUNDWATER AVAILABILITY
MODELING
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

Web information:

www.twdb.texas.gov/groundwater/models/gam/

mailto:Cindy.ridgeway@twdb.texas.gov
http://www.twdb.texas.gov/groundwater/models/gam/


PROJECT
ELEMENTS
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Groundwater 
Availability Modeling

GULF 2023 Model
Preliminary Findings













































































































SCHEDULE AND NEXT STEPS
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GULF 2023 
Model

Projected 
Water Needs

Alternative 
Water 

Supplies

PRESS 
Assessment

Water Use 
Scenarios

2020 Model Conceptual 
Report

Methodology, 
Model Updates

Overview of 
Alternatives

PRESS Model 
Validation

2021 Complete Model 
Update

Population and 
Demand 

Projections

Technical 
Characterization, 

Final Report

2022 Complete Model 
Update

Direct Stakeholder 
Process, Final 

Projections

Scenario 
Development

2023 Scenario Testing Scenario Testing, 
Recommendations

STATUS
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UPCOMING MILESTONES

Q2 2022
•Population Projections

68



QUESTIONS
AND
ANSWERS

69



Thank you for attending the 
Joint Regulatory Plan Review 

Stakeholder Meeting

We appreciate your interest and 
engagement in this meeting.  

If you have time, please take a moment to complete the survey at 
the end of this webinar. We will also include a link to the survey 

in a follow-up email if you cannot complete the survey now.

70
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ATTACHMENT C – Question and Answer Session 
 
The following summary documents questions that were received during the stakeholder meeting as well as 
formal responses provided for the record. 

 

QUESTIONS WITH RESPONSES 

1.  Are all wells on a hydrostatic pressure gradient or do some display overpressure? 
 If hydrostatic head is zero at the water table, then, yes hydrostatic pressure will increase 

with depth below the water table. 

If the term ‘overpressure’ is referring to a potentiometric water level in a well that exists 
above the level at which the “water-bearing unit” is first intersected (e.g. confined 
conditions) then yes, there are many such wells in the study area. If this is referring to a 
confined well that is flowing (or when the water level is greater than the land surface), then 
undoubtedly some of these wells still exist. Flowing wells were numerous in the greater 
Houston area during and prior to the 1920s before substantial groundwater development 
resulted in the decline of water levels. 

2.  Would you say that the aquifer levels have raised about as much as can be expected?  
Some compaction cannot be reversed. 

 This depends on the location in the model area. For the more down-dip areas such as 
central to southwestern and southeastern Harris county, where surface water conversions 
have been implemented for some time, water levels have recovered considerably with very 
little annual change in water level from year to year. In other areas it will take time to see to 
what degree they recover. However, it is unlikely that the water-levels in any area in region 
will recover to pre-development levels. 

3.  What is the lateral extent of drawdown from well locations? 
 The lateral extent of the drawdown is based on a number of factors, among which include 

whether the pumping well is screened in a confined or an unconfined hydrogeologic unit. 
For a confined unit, the drawdown will be more laterally extensive than for an unconfined 
unit assuming the same values for hydraulic conductivity, aquifer thickness, and 
transmissivity. These differences relate to the response to pumping in unconfined and 
confined units. Whereby, physical dewatering of the pore spaces of the sediment occurs in 
an unconfined aquifer whereas pressure head decline (but no change in saturated 
thickness) occurs in a confined unit. 

4.  Are the "historic observations” in slide 40 actual data or smoothed/running average data? 
 Those observations, which are the points indicated with black cross mark symbols, are 

smoothed data.  A five-year moving average was applied to groundwater-level observations 
prior to 2000, and a two-year moving average was used from 2000–2018. In this way, much 
of the high-frequency noise associated with these observations was removed while 
retaining the important trends expected to be matched by the model, such as long-term 
changes in groundwater levels. 

5.  What is the impact of the hydrocarbon production beneath the aquifers through time?  
How is that accounted for in model? 
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 The model calibration is based on benchmark data and other datasets, so it is incorporated 
to the extent that it impacts the available records.  There was some early subsidence 
analysis such as an examination of the Goose Creek oil field in 1926.. The model has been 
calibrated to all available historical subsidence data in the region.   

6.  Have you calculated calibration statistics for outcrop and downdip areas by layer 
consistent with TWDB GAM standards? 

 USGS has worked with TWDB to determine what they need in regard to the model results. 

7.  Are you confident that the RCH package accurately accounts for recharge in areas outside 
of central Houston? 

 The inclusion of the RCH package in this model allows for the incorporation of available soil 
data throughout the region to be utilized in the analysis. This improvement addresses a 
limitation in the previous model by reasonably distributing recharge throughout the model 
domain and produces good results. 

8.  All the parameters and results are reported in this presentation in feet.  You mentioned 
that the grid size is 1 km.  Is the model in metric units and have you simply converted 
model results to English units? 

 The model is in metric units.  Outputs have been provided in alternative units for reports 
and slides as appropriate. 

9.  What is the natural subsidence rate of area? >1 in per year which exceeds your average 
subsidence rate? 

 Recent reports (Zhou and others, 2021) suggest that natural subsidence rates in the 
Houston area are one to two millimeters a year.   

10.  Where is the R88 benchmark located?  
 The R88 benchmark is located near The Woodlands in the vicinity of the FM 1488 and IH 45 

intersection.  Benchmark T88 is located near Research Forest Drive and IH 45.  

11.  USGS has studied subsidence rates related to hydrocarbon production and USGS has 
studied the natural subsidence of the Gulf Coast.  How are these account for in the model? 

 Based on Zhou and others (2021) the natural subsidence is estimated at 1–2 mm/yr; 
therefore, it is likely a small component of the subsidence observed or estimated in the 
greater Houston area. The correlation of water-level declines and the onset and 
continuation of subsidence suggest that most subsidence in the greater Houston area is due 
depressurization of the aquifer system as a result of wide-spread groundwater 
development.  

The model is calibrated based on available publications and data such as benchmark 
information, GPS readings, compaction data, etc. The fit between the observed and 
simulated groundwater levels and subsidence datasets suggests that the model reasonably 
simulated subsidence where it is due to water level declines. . 

12.  What type of PEST-IES data will be included in the model submittal? 
 The model submittal will include all PEST-IES data that is referenced in the report. 

13.  Can you describe the USGS review process for this effort? 
 The USGS review process involves technical peer review followed by a report and editorial 

review prior to publication.  The peer review process includes thorough reviews by a 
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number of personnel with extensive experience in subsidence research, groundwater 
modeling, aquifer recharge, and GNSS techniques.  

14.  For Cindy (TWBD): Do you have an estimate for the time for stakeholder review? (i.e. one 
month? 90 days?) 

 Stakeholder review would be a minimum of one month, and usually in the range of 30 to 45 
days.  If someone was needing additional time, they can contact TWDB to negotiate a 
longer window.   

15.  It sounds like the model will be approved as the GAM by the TWDB, regardless of 
questions and comments?  If issues are identified with compaction, will that affect the 
adoption of the GAM? 

 Most issues should be vetted during conceptual modeling process. If there are concerns, it 
will be negotiated between USGS and TWDB. Clarifications will be recorded. A revision to 
the USGS report could be issued with additional information if necessary. TWDB would keep 
stakeholders appraised on timeframe via its website. 
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