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GROUNDWATER MANAGEMENT AREA 12 MEETING  
December 19, 2013 ï 10:00 a.m. 

Milano Civic Center 
120 West Ave. E 

Milano, Texas 
 

MINUTES 
 

Name       Entity 
 
Alan Day      BVGCD 
Pat Reilly      Blue Water 
Steve Box      Environmental Stewardship 
Shirley Wade      TWDB 
Chelsea Weatherford    TWDB 
Matt Uliana      METGCD/Martin Geologic 
Dave Coleman     City of College Station 
Andy Donnelly     DBS&A 
Sarah Backhouse     TWDB 
David Van Dresar     FCGCD 
Monique Norman     BVGCD & FCGCD 
James Beach     LBG Guyton 
Gary Westbrook     POSGCD 
Nathan Ausley     POSGCD 
David Bailey      METGCD 
Bobby Bazan      POSGCD 
Keith Hansberger     LPGCD 
Travis McPhaul     LPGCD 
B. Sherrill      LPGCD 
Meng Tia      Intera, Inc. 
Steve Young      Intera, Inc. 
John Seifert      LBG Guyton Associates 
Joe P. Cooper     LPGCD 
Ross Cummings     Blue Water 
Bob Harden      R W Hardin, & Assoc. 
Terry Zrubek                Landowner 
Brian Ellis      CH2M Hill 
Jackie Scott      BRA 
Cutis Chubb      Central Texas Aquifer Coalition 
Kodi Sawin      Sawin Group 
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1. Call meeting to order and establish quorum 
The meeting was chaired by Nathan Ausley, President of the Post Oak Savannah Groundwater 
Conservation District (GCD). Chairman Ausley called the meeting to order at 10:05 am and noted 

that a quorum was present as all Districts in GMA 12 were represented at the meeting, including 
himself representing Post Oak Savannah GCD (POSGCD), David Bailey of Mid-East Texas GCD 
(METGCD), Alan Day of Brazos Valley GCD (BVGCD), Jim Totten of Lost Pines GCD (LPGCD), and 

David Van Dresar of Fayette County GCD (FCGCD). 

2. Welcome and introductions 
Chairman Ausley welcomed all to the meeting and invited the head table to introduce themselves to 
those in attendance. All representatives of GCDs mentioned above and Gary Westbrook of 
POSGCD, serving as secretary, introduced themselves. 

3. Minutes of June 6, 2014 GMA 12 Meeting 
After reviewing the draft minutes of the June 6, 2014 meeting, Alan Day motioned, and David Van 

Dresar seconded to approve the minutes as presented. The motion carried unanimously. 

4. Report from Steve Box concerning Groundwater-Surface Water interaction in GMA 12 
Chairman Nathan Ausley invited Mr. Steve Box of Environmental Stewardship to give his 
presentation. Mr. Box presented information on the relationships between the Brazos River, 
Colorado River and Carrizo-Wilcox aquifer. He reported on Groundwater Availability Modeling (GAM) 

predictions, river leakage, and protection of environmental flows. He referenced several studies 
when reviewing the condition of the Simsboro pumping and GAM data. Mr. Box recommended the 
board consider an adaptive management process for the Desired Future Condition (DFC), and set 
different DFCs for different regions. 

5. Receive comments on Demands and DFC options for GMA 12 
Chairman Ausley invited comments on recently discussed Demands and DFC options for GMA 12. 
James Bene of RW Harden & Associates gave a presentation and made comments and suggestions 
for improving the DFC process. He reported on shortcomings of the current DFCs and issues he 
sees with the Modeled Available Groundwater (MAG) being used by GCDs. 

Gary Westbrook of POSGCD gave a presentation and made comments that POSGCD has formed a 
subcommittee to evaluate DFC's. He explained the estimate time for the planning cycle, and noted 
that POSGCD would maintain its focus on protection of water levels in shallow management zones. 

6. Texas Water Development Board GAM Task 13-035 Version 2: Total Estimated Recoverable 
Storage for Aquifers in Groundwater Management Area 12 
No comments were given. 













an agenda for the next GMA 12 meeting, and that the next scheduled meeting will be held on 
January 23, 2015. 

17.Adjourn 
The meeting adjourned at 1 :28 pm 
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like to begin DFC discussions with the PS2 scenario GAM run. He asked other GCDs to provide 
comment on this GAM run, and hoped that the GMA would encourage the public and other entities and 
groups to provide comment as well. He then reported that for this round of planning the BVGCD would 
consider the Brazos River Alluvium as a relevant aquifer. 

Nathan Ausley reported that POSGCD had considered all of the GAM runs presented at the December 
4, 2014 GMA 12 meeting and that POSGCD was continuing to evaluate impacts of these runs on 
specific shallow areas of the aquifers in the District. After this exercise the POSGCD would be prepared 
to provide comment. Mr. Ausley invited Gary Westbrook, General Manager of POSGCD to comment 
on these efforts. Mr. Westbrook noted that this work had already begun. He also reported that POSGCD 
was working to develop a more simple approach to evaluating progress by the District with respect to 
confirming compliance with DFCs adopted by the GMA by developing methodology to tie aquifer 
conditions to specific monitor wells. He then asked if other GCDs in the GMA 12 had considered 
POSGCD's request that the GMA identify shallow areas across the GMA in which shallow zones with 
DFCs might be developed as in POSGCD. 

Mr. Day reported that BVGCD had discussed this item and was progressing towards development of 
data and information which would be useful in developing a shallow management zone. 

Mr. Totten reported that there was certainly interest in this concept of a shallow management zone in 
LPGCD, but that no progress toward this had begun. Mr. Totten also stated that, other than minor 
changes needed in the minor aquifers, LPGCD desired no change in the DFCs from their current values 
in the Carrizo and Simsboro. 

Mr. Seifert asked Mr. Westbrook about the process used by POSGCD to establish POSGCD shallow 
management zones. Mr. Westbrook provided a description of the process followed by POSGCD in the 
development of shallow zones of each aquifer in the District, noting the considerations given to areas 
with fault zones in the Carrizo-Wilcox formations. 

Mr. Ausley inquired to the extent of faulting present in BVGCD, and Mr. Seifert gave a brief description 
of faulting and outcrop areas of these formations in BVGCD. 

After further discussion, Mr. Day moved all GCDs in GMA 12 publish and make available all files for 
GAM run PS2a, and encourage comment by all interested parties. Mr. Totten seconded. The motion 
passed unanimously. 

Mr. Westbrook asked for a time line to be identified to receive comment. Mr. Totten agreed, and asked to 
consider this under agenda item 15. 

8. Update from Groundwater Conservation Districts of GMA 12 on joint planning and compliance with 
Chapter 36.108, State Water Code 
Mr. Westbrook presented a draft copy of the POSGCD Annual Report for 2014 containing information 
on water level monitoring efforts by the District as well as permits issued during 2014. 
Mr. Day provided a copy of the newly adopted BVGCD Management Plan to each of the GCDs in 
OMA 12 and noted that the BVGCD Annual Report covering permits issued and water level monitoring 
was available on the BVGCD website. 





16. Adjourn 
The meeting adjourned at l l :27 am. 

Attest: 

e County Groundwater 

Brazos Valley Groundwater C 
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Alan Day stated that the GMA considers the supply side and protects property rights, manages, 

conserves, preserves the resource. The leases are agreements between the landowners and 

lessors, and the GCDs do not enter those agreements. 

Steve Box agreed. 

Keith Hansberger stated that the GCD should consider impacts to landowners who do not have a 

lease to sell their water. 

Alan Day stated that he believes the GCDs in GMA 12 are capable of adopting DFCs which will 

protect the aquifers and ensure availability and managing the resource to ensure water available 

for future for landowners in GMA 12. 

Debbie Wahrmund- Lee County asked about the point of this meeting- It is to connect the dots 

between planning and DFCs, to adopt or amend Desired Future Conditions, that the study is from 

2011, and wants to know if we can use updated information. 

John Seifert stated that GCDs in GMA are required to use most recent information. Monique 

Norman offered further explanation. 

b. Other environmental impacts, including impacts of spring flow and other interactions 
between groundwater and surface water 
Presentation by GMA 12 Consultant Team - Steve Young presented on the environmental 

impacts of spring flow and other interactions between groundwater and surface water. This 

presentation will be available on the website. 

Barret Lyne - Presented on issues with Modeling. His presentation discussed several issues that 

can arise when using a model for groundwater. This presentation will be available on the 

website. 

8. Update from Groundwater Conservation Districts of GMA 12 on join planning and compliance 
with Chapter 36.108, State Water Code 
No comments were heard at this time. 

9. Desired Future Conditions of aquifers in GMA 12 
Preliminary DFC has been set from Mid-East Texas GCD. David Bailey requested to discuss at a later 

date when the District's hydrologist is present. 

10. Improvements to current Central Queen City-Sparta/Carrizo-Wilcox Groundwater Availability 
Model 
Steve Young of Intera discussed that Intera won the contract and will begin preliminary research and 

organization. 







1. Call meeting to order and establish quorum 

Chairman Ausley called the meeting to order at 10:00 am and noted that representatives for all GCDs in 

GMA 12 were present. 

2. Welcome and introductions 

Head table introduced themselves- Gary Westbrook from POSGCD serving as secretary, David Bailey 

representing METGCD, Alan Day representing BVGCD, Nathan Ausley representing POSGCD, Jim 

Totten representing LPGCD, and David Van Dresser representing FCGCD 

3. Minutes of December 4, 2014 GMA 12 Meeting 

Chairman Ausley asked for corrections or additions to the minutes of the previous GMA 12 meeting of 

August 13, 2015. Gary Westbrook offered correction of a minor typo. Alan Day moved and David 

Bailey seconded that the minutes be approved as presented and corrected. The motion carried 

unanimously. 

4. Update and report from consultants regarding ongoing evaluations and studies 

This item will be discussed with item# 7. No discussion or action was taken under this item. 

5. Receive Comments on Demands and DFC options for GMA 12 
Chairman Ausley asked for comments on this item. Steve Box with Environmental Stewardship handed 
out comments to the members of the GMA and offered brief discussion. 

6. Receive comments on requirements of Chapter 36.108( d) in adopting desired future conditions. 
Chairman Ausley asked for comments on this item. No Comments were received. 

7. Receive and discuss previous presentations and comments received on requirements of chapter 
26.108( d) in adopting Desired Future Conditions 
A. aquifer uses or conditions within the management area, including conditions that differ substantially 

from one geographic area to another; 
A presentation was given by Andy Donnelly on behalf of the GMA 12 consulting team summarizing the 
previous presentation given by the consultants and comments received to date on this item. Discussion 
ensued concerning the presentation and comments received. Also discussed were status of the Colorado 
River Alluvium, methodology of this and other GMAs in adopting DFCs in formations not considered 
either a major or minor aquifer of the state, requirements of inclusion of being considered for DFCs, and 
process for declaring small portions of an aquifer referred to as a "sliver" as non-relevant for purposes of 
joint planning. Those sharing in the discussion were members of the GMA, Mr. Box, Larry French of the 
Texas Water Development Board, Andy Donnelly, and Monique Norman. Following discussion, Alan 
Day moved to declare the Trinity Aquifer non-relevant for the purposes of joint planning in GMA 12. 
The motion was 2nd by Jim Totten. The motion carried. 

B. the water supply needs and water management strategies included in the state water plan; 
A presentation was given by Steve Young with Intera on behalf of the GMA 12 consulting team 
summarizing the previous presentation given by the consultants and comments received to date on this 
item. Steve Box offered comment. Brief discussion of the presentation and comments received ensued. 

C. the impact on subsidence; 
A presentation was given by Matt Uliana of Martin Geologic on behalf of the GMA 12 consulting 
team summarizing the previous presentation given by the consultants and comments received to date on 







MINUTES 

GROUNDWATER MANAGEMENT AREA 12 MEETING 
OCTOBER 22, 2015 - 10:00 a.m. 

Milano Civic Center 
120 West Ave. E 

Milano, Texas 

GMA 12 Members Present 
Nathan Ausley POSGCD 
Jim Totten LPGCD 
David Van Dresar 
David Bailey 
Alan Day 

FCGCD 
METGCD 
BVGCD 

GMA 12 Members Absent 

Others Present 
Gary Westbrook 
Bobby Bazan 
Elaine Gerren 
Meredith Earwood 
Barney Knight 
Steve Young 
John Seifert 
Steve Box 
Dave Coleman 
John Schnautz 
Stephen Allen 
David Wheelock 
Joan Eichgerberger 
Gary Eichgerberger 
Andrew Donnelly 
James Bene 
Monique Norman 
Tyler Lewis 
Tim Skoglund 
Keith Hawsberger 
B She.rrill 
Amy Muttoni 
Kodi Sawin 

Entity 
POSGCD 
POSGCD 
POSGCD 
POSGCD 
POSGCD 
lntera 
LBG Guyton 
Environmental Stewardship 
City of College Station 
Office of the Speaker of the House 
TWDB 
LCRA 
Burleson Co. landowner 
Burleson Co. landowner 
DBS&A 
RW Harden 
BVGCD, FCGCD 
KHA 
SAWS 
LPGCD 
LPGCD 
BRA 





demands to be met with no alternate sources of water needed. Mr. Coleman said yes, they do, and no 
alternate sources are necessary. 

B. other environmental impacts, including impacts on spring flow and other interactions between 
groundwater and surface water; 
A presentation was given by Andy Donnelly on behalf of the GMA 12 consulting team summarizing the 
previous presentation and comments received to date on this item. Discussion ensued about the future 
planning and input for the DFC process. Mr. Ausley asked if this information included water quality. Mr. 
Donnelly answered it did. Mr. Box asked Mr. Donnely to explain the difference between volumes of water 
available water from the unconfined versus the confined. Mr. Day noted that TERS was required to be 
considered. Mr. Box asked about the process of reviewing and responding to comments received. 

C. hydrological conditions, including for each aquifer in the management area the total estimated 
recoverable storage as provided by the executive administrator, and the average annual recharge, 
inflows, and discharge 
A presentation was given by Steve Young on behalf of the GMA 12 consulting team summarizing the 
previous presentation and comments received to date on this item, as well as feasibility of a DFC. 
Discussion ensued, including improvements to the GAM. 

9. Update from Groundwater Conservation Districts of GMA 12 on joint planning and compliance with 
Chapter 36.108, State Water Code 
Jim Totten informed the GMA that the Lost Pines GCD Board of Directors approved and signed off to declare 
the Trinity Aquifer not relevant for joint planning in GMA 12. 

10. Desired Future Conditions of aquifers in GMA 12 

11. Improvements to current Central Queen City-Sparta/Carrizo-Wilcox Groundwater Availability Model 
Steve Young reported on the process to date. James Bene added comments on process and accuracy of model. 

12. Public Comment 
Chairman Ausley invited public comment. No public comment was offered. 

13. Agenda items and Date for next meeting 
After discussion, the next agenda items will include the presentation from TWDB which was tabled from this 

meeting, considerations of model runs and aquifer conditions, and potential DFC suggestions. The meeting was 
set for December 17th, 2015 at 1 Oam. 

14. Adjourn 
The meeting adjourned at 12:15pm. 

THE ABOVE MINUTES OF THE MEETING OF GROUNDWATER MANAGEMENT AREA 12 HELD ON OCTOBER 22, 2015 WERE 
APPROVED AND ADOPTED BY GMA 12 AT A MEETING ON DECEMBER 17, 2015. 

ATTEST: 



Brazos Valley Groundwa er Co 

Lost District 

Post Oak Savannah Groundwater District 



MINUTES 

GROUNDWATER MANAGEMENT AREA 12 MEETING 
December 17, 2015 -10:00 a.m. 

Milano Civic Center 
120 West Ave. E 
Milano, Texas 

GMA 12 Members Present 
Nathan Ausley POSGCD 
Jim Totten LPGCD 
David Van Dresar 
David Bailey 
Alan Day 

FCGCD 
METGCD 
BVGCD 

GMA 12 Members Absent None 

Others Present Entity 
Gary Westbrook POSGCD 
Bobby Bazan POSGCD 
Elaine Gerren POSGCD 
Barney Knight POSGCD 
Steve Young lntera 
John Seifert LBG Guyton 
Dave Coleman City of College Station 
David Wheelock LCRA 
Andy Donnelly DBS&A 
James Bene RW Harden 
Monique Norman BVGCD, FCGCD 
Tim Skoglund SAWS 
Keith Hansberger LPGCD 
Steven Siebert SAWS 
Leo Swick FCGCD 
Cindy Ridgeway TWDB 
Shirley Wade TWDB 
Larry French TWDB 
Diane Weidcrupt Self 
Liz Ferry TGI 
Pat Reilly Blue Water 
Michael Simang LPG CD 
Bill Sherrill LPGCD 
Carmen Cernosek TWDB 









































































































                  BRAZOS VALLEY GROUNDWATER
 CONSERVATION DISTRICT

Carter’s Creek  112 W. 3rd Street – Hearne, Texas 
 

Public Comments 
 

Proposed Desired Future Conditions for Area Aquifers 
 

 
The Brazos Valley Groundwater Conservation District is currently receiving public 
comments on the proposed desired future conditions for the area aquifers that were 
recently adopted by Groundwater Management Area 12 under §36.108, Texas Water 
Code.  Groundwater Management Area 12 includes the following groundwater 
conservation districts: Brazos Valley Groundwater Conservation District, Fayette County 
Groundwater Conservation District, Lost Pines Groundwater Conservation District, Mid-
East Texas Groundwater Conservation District, and Post Oak Savannah Groundwater 
Conservation District.  The proposed desired future conditions and supporting materials 
for the area aquifers are available at the District’s office at 112 W. 3rd Street, Hearne, 
Texas or on the District’s website at https://brazosvalleygcd.org. The District will hold 
two public hearings on the proposed desired future conditions at the following times and 
places.  
 
Robertson County Public Hearing  Brazos County Public Hearing 
 
Brazos Valley GCD Office    College Station Utilities Training Facility 
112 W. 3rd Street     1603 Graham Road – Assembly Room 
Hearne, Texas     College Station, Texas 
 
Thursday, May 12, 2016    Thursday, June 9, 2016 
2:00 p.m.      2:00 p.m. 
 
Public comments will be accepted by the District through July 18, 2016 at the District 
Office, by mail or email, or at the public hearings.  For more information, please contact 
the District at aday@brazosvalleygcd.org or 979-279-9350. 
 
 
Alan M. Day 
General Manager 
Brazos Valley Groundwater Conservation District 
 
 
 
 
 
 
 
 
 
 

https://brazosvalleygcd.org/
mailto:aday@brazosvalleygcd.org


















http://www.fayettecountygroundwater.com/


 

 

255 Svoboda Lane, Room 115 
La Grange, Texas 78945 

Telephone:  (979) 968-3135 
Fax: (979) 968-3194 

 
MINUTES 

Of the July 11, 2016 
Public Hearing on the Proposed Desired Future Conditions 

Adopted by Groundwater Management Area 12 
Directors Present: 
Directors Absent: 
Others Present: 





















mailto:admin@posgcd.org
http://www.posgcd.org/
http://www.posgcd.org/
mailto:admin@posgcd.org
















APPENDIX D 

DOCUMENTATION OF GMA 12 BOUNDARY AMENDMENT IN BRAZOS 

VALLEY GCD 

























































APPENDIX F 

 

MAY 28, 2015 PRESENTATION òGMA 12 AQUIFER USES AND 

CONDITIONS CONSIDERATION DISCUSSIONó   

























































È Part of Carrizo-Wilcox, 
which is a major 
aquifer 

È Present across GMA 12

È Low historic use

È Moderate number of 
wells

È Wells are shallow 

È DFCs in 2010

Well data from TWDB groundwater database













È GMA 12 relies heavily on groundwater for all 
uses

È Over 50% of groundwater used for municipal 
purposes in most of the GMA (other than Brazos River 

Alluvium)

Estimated Historic Water Use Met With Groundwater

Lost Pines 
GCD

Post Oak Savannah 
GCD

Brazos Valley 
GCD

Mid-East Texas 
GCD

Fayette County 
GCD

Irrigation 100% 75% 90% 100% 90%

Livestock 25% 30% 30% 10% 50%

Manufacturing 75% 45% 100% 0% 30%

Mining 100% 95+% 100% 50% 60%

Muncipal 100% 80% 95% 100% 100%

Steam-Electric 
Power

0% 0% 30% 0% 0%













GMA 12 Consultant Team 1

GMA-12: Needs and Strategies

Presented By:

June 25, 2015

GMA 12 Consultant Team











GMA 12 Consultant Team 6

Brazos Valley GCD - Supply/Demand/Surplus







GMA 12 Consultant Team 9

Brazos Valley GCD - Water Management Strategies



















































GMA 12 Consultant Team 34

Mid-East Texas GCD -
Water Management 

Strategies













GMA 12 Consultant Team 40

Post Oak Savannah GCD -
Supply/Demand

Surplus



















































http://www.twdb.texas.gov/groundwater/data/gwdbrpt.asp
















GAM Task 13-035 Version 2: Total Estimated Recoverable Storage for Aquifers in Groundwater 
Management Area 12 
May 16, 2014 
Page 17 of 43 

TABLE 6. TOTAL ESTIMATED RECOVERABLE STORAGE BY GROUNDWATER CONSERVATION DISTRICT3 
FOR THE QUEEN CITY AQUIFER WITHIN GROUNDWATER MANAGEMENT AREA 12. 
GROUNDWATER CONSERVATION DISTRICT TOTAL ESTIMATES ARE ROUNDED TO TWO 

SIGNIFICANT DIGITS. 

  

                                                                 

3
 The total estimated recoverable storage values by groundwater conservation district and county for 

an aquifer may not be the same because the numbers have been rounded to two significant digits. 

Groundwater 

Conservation 

District (GCD) 

Total Storage 

(acre-feet) 

25 percent of 

Total Storage 

(acre-feet) 

75 percent of Total 

Storage 

(acre-feet) 

Brazos Valley 

GCD 34,000,000 8,500,000 25,500,000 

Fayette County 

GCD 19,000,000 4,750,000 14,250,000 

Lost Pines GCD 32,000,000 8,000,000 24,000,000 

Mid-East Texas 

GCD 45,000,000 11,250,000 33,750,000 

Post Oak 

Savannah GCD 30,000,000 7,500,000 22,500,000 

Total 160,000,000 40,000,000 120,000,000 





GAM Task 13-035 Version 2: Total Estimated Recoverable Storage for Aquifers in Groundwater 
Management Area 12 
May 16, 2014 
Page 19 of 43 

TABLE 7. TOTAL ESTIMATED RECOVERABLE STORAGE BY COUNTY FOR THE SPARTA AQUIFER WITHIN 
GROUNDWATER MANAGEMENT AREA 12. COUNTY TOTAL ESTIMATES ARE ROUNDED TO 

TWO SIGNIFICANT DIGITS. 

 

 

 

 

 

 

 

 

 

 

 

  

County Total Storage 

(acre-feet) 

25 percent of 

Total Storage 

(acre-feet) 

75 percent of Total 

Storage 

(acre-feet) 

Bastrop 2,500,000 625,000 1,875,000 

Brazos 17,000,000 4,250,000 12,750,000 

Burleson 16,000,000 4,000,000 12,000,000 

Fayette 12,000,000 3,000,000 9,000,000 

Lee 10,000,000 2,500,000 7,500,000 

Leon 4,600,000 1,150,000 3,450,000 

Madison 16,000,000 4,000,000 12,000,000 

Robertson 1,300,000 325,000 975,000 

Total 79,400,000 19,850,000 59,550,000 

















GAM Task 13-035 Version 2: Total Estimated Recoverable Storage for Aquifers in Groundwater 
Management Area 12 
May 16, 2014 
Page 27 of 43 

 

FIGURE 8. AREA USED TO ESTIMATE TOTAL RECOVERABLE STORAGE (TABLES 13 AND 14) FOR THE 

BRAZOS RIVER ALLUVIUM AQUIFER WITHIN GROUNDWATER MANAGEMENT AREA 12. 

  





http://www.twdb.texas.gov/groundwater/models/gam/trnt_n/TRNT_N_Model_Report.pdf
http://www.twdb.texas.gov/groundwater/models/gam/trnt_n/TRNT_N_Model_Report.pdf
http://www.twdb.texas.gov/groundwater/models/gam/ygjk/YGJK_Model_Report.pdf
http://www.twdb.texas.gov/groundwater/models/gam/ygjk/YGJK_Model_Report.pdf
http://www.twdb.texas.gov/groundwater/models/gam/czwx_c/czwx_c.asp
http://www.twdb.texas.gov/groundwater/aquifer/index.asp
http://www.twdb.texas.gov/groundwater/models/gam/glfc_n/HAGM.SIR.Version1.1.November2013.pdf
http://www.twdb.texas.gov/groundwater/models/gam/glfc_n/HAGM.SIR.Version1.1.November2013.pdf
http://www.twdb.texas.gov/groundwater/models/gam/qcsp/QCSP_Model_Report.pdf
http://www.twdb.texas.gov/groundwater/models/gam/qcsp/QCSP_Model_Report.pdf
http://www.nap.edu/catalog.php?record_id=11972


http://pubs.usgs.gov/sir/2007/5203/pdf/sir2007-5203.pdf
http://pubs.usgs.gov/sir/2007/5203/pdf/sir2007-5203.pdf
http://info.sos.state.tx.us/pls/pub/readtac$ext.viewtac
http://www.statutes.legis.state.tx.us/docs/WA/pdf/WA.36.pdf
























GAM Task 13-035 Version 2: Total Estimated Recoverable Storage for Aquifers in Groundwater 
Management Area 12 
May 16, 2014 
Page 42 of 43 

TABLE 22. TOTAL ESTIMATED RECOVERABLE STORAGE BY GROUNDWATER CONSERVATION 
DISTRICT11 FOR THE CARRIZO FORMATION WITHIN GROUNDWATER MANAGEMENT AREA 
12. GROUNDWATER CONSERVATION DISTRICT TOTAL ESTIMATES ARE ROUNDED TO TWO 

SIGNIFICANT DIGITS. 

 
  

                                                                 

11 The total estimated recoverable storage values by groundwater conservation district and county for 
an aquifer may not be the same because the numbers have been rounded to two significant digits. 

Groundwater 

Conservation 

District (GCD) 

Total Storage 

(acre-feet) 

25 percent of 

Total Storage 

(acre-feet) 

75 percent of Total 

Storage 

(acre-feet) 

No District 0 0 0 

Brazos Valley 

GCD 19,000,000 4,750,000 14,250,000 

Fayette County 

GCD 20,000,000 5,000,000 15,000,000 

Lost Pines GCD 33,000,000 8,250,000 24,750,000 

Mid-East Texas 

GCD 31,000,000 7,750,000 23,250,000 

Post Oak 

Savannah GCD 23,000,000 5,750,000 17,250,000 

Total 126,000,000 31,500,000 94,500,000 
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May 16, 2014 
Page 43 of 43 

  

FIGURE 12.EXTENT OF THE GROUNDWATER AVAILABILITY MODEL FOR THE CENTRAL PART OF THE 
CARRIZO-WILCOX, QUEEN CITY, AND SPARTA AQUIFERS USED TO ESTIMATE TOTAL 
RECOVERABLE STORAGE FOR THE CARRIZO FORMATION (TABLES 21 AND 22) WITHIN 
GROUNDWATER MANAGEMENT AREA 12. 













mailto:Stephen.Allen@twdb.texas.gov




GAM Run 12-012: Fayette County Groundwater Conservation District Management Plan 
March 21, 2013 

Page 5 of 19 

PARAMETERS AND ASSUMPTIONS: 

Carrizo-Wilcox, Queen City, and Sparta aquifers  

¶ We used version 2.02 of the groundwater availability model for the central 

part of the Carrizo-Wilcox, Queen City, and Sparta aquifers. See Dutton and 

others (2003) and Kelley and others (2004) for assumptions and limitations 

of the groundwater availability model for the central part of the Carrizo-

Wilcox, Queen City, and Sparta aquifers.  

¶ This groundwater availability model includes eight layers which generally 

represent the Sparta Aquifer (Layer 1), the Weches Confining Unit (Layer 2), 

the Queen City Aquifer (Layer 3), the Reklaw Confining Unit (Layer 4), the 

Carrizo Aquifer (Layer 5), the Upper Wilcox or Calvert Bluff Formation 

(Layer 6), the Middle Wilcox or Simsboro Formation (Layer 7), and the 

Lower Wilcox or Hooper Formation (Layer 8). Individual water budgets for 

the District were determined for the Sparta Aquifer (Layer 1), the Queen 

City Aquifer (Layer 3), and the Carrizo-Wilcox Aquifer (Layer 5 through 

Layer 8 collectively).  

¶ Groundwater in the Carrizo-Wilcox, Queen City, and Sparta aquifers ranges 

from fresh to brackish in composition (Kelley and others, 2004). 

Groundwater with total dissolved solids of less than 1,000 milligrams per 

liter are considered fresh and total dissolved solids of 1,000 to 10,000 

milligrams per liter are considered brackish. 

¶ The model was run with MODFLOW-96 (Harbaugh and McDonald, 1996). 

Gulf Coast Aquifer 

¶ Version 1.01 of the groundwater availability model for the central portion of 

the Gulf Coast Aquifer was used for this analysis. See Chowdhury and others 

(2004) and Waterstone and others (2003) for assumptions and limitations of 

the groundwater availability model. 

¶ The model for the central portion of the Gulf Coast Aquifer assumes 

partially penetrating wells in the Evangeline Aquifer due to a lack of data 

for aquifer properties in the deeper, lower section of the aquifer. 

¶ This groundwater availability model includes four layers, which generally 

represent the Chicot Aquifer (Layer 1), the Evangeline Aquifer (Layer 2), 



























http://www.twdb.texas.gov/groundwater/models/gam/glfc_c/TWDB_Recalibration_Report.pdf
http://www.twdb.texas.gov/groundwater/models/gam/glfc_c/TWDB_Recalibration_Report.pdf
http://www.twdb.texas.gov/groundwater/models/gam/ygjk/ygjk.asp
http://www.twdb.texas.gov/groundwater/models/gam/czwx_c/czwx_c.asp
http://www.twdb.texas.gov/groundwater/models/gam/qcsp/qcsp.asp
http://www.twdb.texas.gov/groundwater/docs/GAMruns/GR08-35.pdf






APPENDIX J 

 

GAM RUN 10-014 FOR LOST PINES GCD   
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GAM Run 14-005: Brazos Valley Groundwater Conservation District Management Plan 
March 26, 2014 
Page 5 of 19 

The groundwater availability model for the northern portion of the Gulf Coast Aquifer 

System uses MODFLOWõs General-Head Boundary Package to simulate groundwater 

recharge and groundwater-surface water interaction. The general-head boundary was 

assigned over the outcrop areas of the aquifer. To estimate groundwater recharge and 

groundwater-surface water interaction separately, we assumed groundwater recharge 

to be inflow through the general-head boundary while discharge from the aquifer to 

surface water bodies was assumed to be outflow through the general-head boundary. 

We then calculated the water budget of these zones using ZONEBUDGET Version 3.01 

(Harbaugh, 2009). 

PARAMETERS AND ASSUMPTIONS: 

Carrizo-Wilcox, Queen City, and Sparta aquifers 

¶ We used version 2.02 of the groundwater availability model for the central 

part of the Carrizo-Wilcox, Queen City, and Sparta aquifers. See Dutton and 

others (2003) and Kelley and others (2004) for assumptions and limitations 

of the groundwater availability model for the central part of the Carrizo-

Wilcox, Queen City, and Sparta aquifers. 

¶ This groundwater availability model includes eight layers which generally 

represent the Sparta Aquifer (Layer 1), the Weches Formation confining unit 

(Layer 2), the Queen City Aquifer (Layer 3), the Reklaw Formation confining 

unit (Layer 4), the Carrizo Formation (Layer 5), the Calvert Bluff Formation 

(Layer 6), the Simsboro Formation (Layer 7), and the Hooper Formation 

(Layer 8). Individual water budgets for the district were determined for the 

Sparta Aquifer (Layer 1), the Queen City Aquifer (Layer 3), and the Carrizo-

Wilcox Aquifer (Layer 5 through Layer 8, collectively). 

¶ Groundwater in the Carrizo-Wilcox, Queen City, and Sparta aquifers ranges 

from fresh to brackish in composition (Kelley and others, 2004). 

Groundwater with total dissolved solids of less than 1,000 milligrams per 

liter are considered fresh and total dissolved solids of 1,000 to 10,000 

milligrams per liter are considered brackish. 

¶ The model was run with MODFLOW-96 (Harbaugh and McDonald, 1996). 

Yegua-Jackson Aquifer 

¶ We used version 1.01 of the groundwater availability model for the Yegua-

Jackson Aquifer. See Deeds and others (2010) for assumptions and 

limitations of the groundwater availability model. 
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FIGURE 5: AREA OF THE GROUNDWATER AVAILABILITY MODEL FOR THE GULF COAST AQUIFER 
SYSTEM FROM WHICH THE INFORMATION IN TABLE 5 WAS EXTRACTED (THE GULF COAST AQUIFER 

SYSTEM EXTENT WITHIN THE DISTRICT BOUNDARY). 





http://www.twdb.texas.gov/groundwater/models/gam/ygjk/YGJK_Model_Report.pdf
http://www.twdb.texas.gov/groundwater/models/gam/ygjk/YGJK_Model_Report.pdf
http://www.twdb.texas.gov/groundwater/models/gam/czwx_c/czwx_c.asp
http://www.twdb.texas.gov/groundwater/models/gam/qcsp/qcsp.asp
http://www.nap.edu/catalog.php?record_id=11972
http://www.twdb.texas.gov/groundwater/docs/GAMruns/GR10-013.pdf












mailto:Stephen.Allen@twdb.texas.gov






















GAM Run 13-024: Mid-East Texas Groundwater Conservation District Management Plan 
August 28, 2013 
Page 14 of 16 

 

FIGURE 4: AREA OF THE GROUNDWATER AVAILABILITY MODEL FOR THE CARRIZO-
WILCOX AQUIFER FROM WHICH THE INFORMATION IN TABLE 4 WAS 
EXTRACTED. ONLY THE CELLS REPRESENTING THE CARRIZO-WILCOX 
AQUIFER WITHIN THE DISTRICT BOUNDARIES ARE SHOWN. 

  





http://www.twdb.texas.gov/groundwater/docs/GAMruns/GR08-77.pdf
http://www.twdb.texas.gov/groundwater/models/gam/ygjk/ygjk.asp
http://www.twdb.texas.gov/groundwater/models/gam/czwx_c/czwx_c.asp
http://www.twdb.texas.gov/groundwater/models/gam/qcsp/qcsp.asp












È Describe the hydrological conditions, including 
for each aquifer in the management area the 
total estimated recoverable storage as provided 
by the executive administrator, and the average 
annual recharge, inflows, and discharge





































È Water is produced from the Carrizo Formation, which is 
hydrologically connected to Wilcox and thus referred to 
as the Carrizo-Wilcox Aquifer 

È Sand-rich formation interbedded with silt and clay. Sand 
thicknesses 100-200 feet and more laterally continuous.

È Water quality generally fresh, deteriorates downdip

È Becomes more prolific to the southeast, especially in 
GMA 13.

È Can be a very productive aquifer within GMA 12. 
Extremely productive aquifer in GMA 13.













È Water is produced from the Hooper Formation of the 
Wilcox Group

È Made up of interbedded shales and sandstones with 
minor amounts of lignite, generally 20-40% sand, can 
be higher locally. Sand thicknesses thin to near zero 
in most of the downdip areas.

È Water quality usually fresh in and near outcrop, 
deteriorates downdip

È Not a highly productive aquifer in most areas of 
GMA 12













È Solely based on how much water is present and 
how much can be pumped out based on TWDB 
definition of 25% to 75%

È One-size-fits-all definition of òrecoverableó. 
How much is actually recoverable may actually 
vary based on aquifer type

È Vast majority of water is in unconfined storage



































Units are in acre-feet per year





Units are in acre-feet per year















Units are in acre-feet per year

























Units are in acre-feet per year















+    Aquifer Gains - Aquifer Losses







































GCD Consultants 6

HEIRARCHY OF GROUNDWATER 
FLOW SYSTEMS

Note:  Most GAMs and regional 
groundwater flow models do not have the 
vertical resolution in their layering to 
represent local flow paths.  
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INTRO TO GW SYSTEM: SUMMARY 
POINTS 

Á Basin-scale groundwater systems have a 
shallow, intermediate and deep flow system 

Á Most regional groundwater computer models 
do not have sufficient vertical layering to 
represent a shallow flow system accurately

Á The water table is the upper boundary of the 
shallow flow system 

Á Spring flow and GW/SW exchange occurs 
primarily where the ground surface or bottom 
of a stream intersects the water table 
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FOOTPRINT OF AQUIFER OUTCROPS 







GCD Consultants 38

WATER LEVELS FROM STAGED MONITORING 
WELLS IN HARRIS COUNTY (CONT.)
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COMPARISON OF NUMERICAL GRID BETWEEN THE 
LCRB MODEL AND THE CENTRAL GULF COAST GAM

LCRB Model Central Gulf Coast GAM

RechargeE.T. RechargeE.T.

Deep GW 
System 
(Chicot) 

Shallow GW 
System

One cell total

R, ET, and GW-SW  
process interact directly 

with deep system

Four cells total

R, ET, and GW-SW 
processes interact 

directly with shallow
system

GW-
SW GW-

SW 
GAM ( 1 layer)
Á one hydraulic head value  
Á all same aquifer property
Á all wells intersect the entire layer  
thickness

Chicot Aquifer 
Á GAM = 1 layer with thickness 
up to 1000 ft
Á LCRB = 4 layers with shallow  
50 to 100 ft thick

LCRB ( 4 layer)
Á four hydraulic head value  
Á four unit with different aquifer 
properties
Á wells located in 1 to 4 layers
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QSCP GW-SW INTERACTIONS: 
SUMMARY POINTS 
Á Many grid cells in aquifer outcrop are too thick to represent a 

shallow flow system accurately
Á Modeling in Gulf Coast demonstrates the importance of 

modeling a shallow groundwater system
Á Because of model grid construction, there is a question of 

what portions of the predicted pumping impacts on river are 
an artifact of the model construction

Á 1-mile by 1-mile grid cell size inhibits accurate assignment of 
river locations and elevations

Á Little data for representative estimates of GW/SW exchange 
to help model development

Á Large flow (~250,000 AFY) in 1975 from aquifers into rivers 
raises a few questions   
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SIMULATED DEPTH TO WATER TABLE 
IN THE AQUIFER OUTCROP (1980)

Note:  In down-dip reaches of  some of the aquifer outcrops, the depth 
to  the water table exceeds 150 feet  in 1980
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SIMULATED DEPTH TO WATER TABLE 
IN THE AQUIFER OUTCROP (2070)

Note:  In down-dip reaches of  much of the Simsboro outcrop, the depth 
to the water table exceeds 150 feet  in 2070

























GMA12
SOCIOECONOMIC IMPACTS 
CONSIDERATIONS

Presented
by

GMA 12 Consultant Team

August 13, 2015
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8/13/2015 4

GMAs RWPAs











































Potential Socioeconomic Impact of 
Proposed DFCs (cont.)
• TWC Chapter 36.108(d) and (d)(6) states, “the districts 

shall consider groundwater availability models and other 
data or information for the management area and shall 
propose for adoption desired future conditions for the 
relevant aquifers within the management area.  Before 
voting on the proposed desired future conditions of the 
aquifers…the districts shall consider socioeconomic 
impacts reasonably expected to occur;”

• Proposed DFCs are quantitative descriptions of specific 
times (decadal) of groundwater resources in a 
management area.

• This requirement was added to the requirements of joint 
planning with the passage of Senate Bill 660 in 2011.

8/13/2015 25

























In the first round of DFCs, the impact of the DFC on private
property was one of TWDB’s considerations to determine if
the DFC was reasonable.

Since then, Texas has further defined groundwater property
rights—in both statute and case law.

And amended §36.108 to require an Explanatory Report that
documents the nine considerations, including the “impact on
the interests and rights in private property.”

Monique Norman

Attorney at Law







(d) This section does not:

(1) prohibit a district from limiting or prohibiting the drilling of a well by 
a landowner for failure or inability to comply with minimum well 
spacing or tract size requirements adopted by the district;

(2) affect the ability of a district to regulate groundwater production as 
authorized under Section 36.113, 36.116, or 36.122 or otherwise under 
this chapter or a special law governing a district; or

(3) require that a rule adopted by a district allocate to each landowner a 
proportionate share of available groundwater for production from the 
aquifer based on the number of acres owned by the landowner.

Monique Norman

Attorney at Law









Major GMA 12 Interests in Groundwater Rights

▪ Interests and rights that are benefitted or enhanced by 
the present use of groundwater.

▪ Interests and rights that are benefitted or enhanced by
the use of groundwater in the near future.

▪ Interests and rights that are benefitted or enhanced by
the ability to use groundwater over the long-term.

▪ Interests and rights that are benefitted or enhanced by
leaving a significant amount of groundwater in place.

Monique Norman

Attorney at Law







Potential impacts on property rights of DFCs favoring
“highest practicable production”:

• lenient production restrictions that allow existing users to
produce more groundwater with less acreage.

• may allow groundwater supply and levels to meet needs.

• may endanger water supply and needs of future users.

• increased production may increase drainage of 
groundwater  from neighboring landowners.

Monique Norman

Attorney at Law
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TWC Section 36.108 (d)

• Before voting on the proposed desired future 
conditions … the districts shall consider:

– Aquifer uses and conditions
– Needs and strategies
– Hydrologic conditions
– Environmental impacts
– Subsidence
– Socioeconomic impacts
– Private property rights
– Feasibility
– Anything else









GCD Consultants 6

MODEL CALIBRATION AND STATISTICS FOR 
HYDRAULIC HEADS (con’t)

Carrizo - 1999

Head Residual = Modeled Head – Measured Head

Queen City - 1999
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Barring being in a position to quantify, let alone analyze, these impacts, it is imperative 
that LPGCD at least take steps to put all stakeholders on notice that the District, as the 
state’s regulators of groundwater, has resolved to be actively engaged in promoting the 
public right and duty to have our natural resources preserved and protected and their 
use balanced between conservation and development. After all, the Conservation 
Amendment is the source of their regulatory authority --- the Legislature is commanded 
under the Conservation Amendment to “pass all such laws as are appropriate to so 
protect natural resources”, and the Legislature has in turn spoken through the Water 
Code and authorized GCDs, working cooperatively together in a GMA, to be the state’s 
preferred regulators of groundwater.  
 
And we would also argue that reasonable regulation of groundwater by GCDs, 
cooperatively working together in a GMA, is a recognized exception to the rule of 
capture, making the adoption of DFCs or issuing permits, in circumstances where the 
GCD is exercising reasonable regulation, a per se reasonable impact on landowners’ 
rights to sell the groundwater they own. Specifically, not being permitted to pump out 
and sell as much water as a person would like is a potential reasonable result (impact) 
of the state’s regime of using groundwater district regulation to protecting natural 
resources in furtherance of the constitutional mandate of preservation and conservation. 
Stated another way, construing a failure by a GCD or GMA to reasonably establish 
DFCs or regulate pumping as a failure that violates the public trust, is also a reasonable 
construction of the Conservation Amendment.   
 
Repeating that, while it is the Railroad Commission that serves as the expert to 
equitably balance the interests of different landowners in the oil and gas context, 
groundwater districts are the experts on groundwater that essentially must resolve the 
conflicts of interests between not only landowners who want to produce their 
groundwater “to the limit” versus other landowners who wish to keep their groundwater 
in the ground, but also the conflicts between maximum desired production and non-
commercial uses, sustainability, and environmental considerations. We believe this 
equitable balance is explicitly required by the Conservation Amendment's requirement 
to balance development with conservation.   
 
Accordingly, it is the duty of the GCDs comprising GMA-12 to protect the property rights 
of landowners like ES and others who want to conserve and preserve their groundwater 
in place for future use, non-commercial uses, sustainability, and environmental 
considerations.   
 
We cannot emphasize enough our view that GCDs must actively regulate the 
production of groundwater, rather than being merely passive adopters of DFCs or 
issuers of permits with the hope of being allowed, politically and practically, to put their 
foot down, figuratively speaking, after their decisions begin to permanently harm our 
aquifers. The District’s indifference and absence of any meaningful response to ES’s 
input will signal just the opposite and perpetuate expectations of water marketers that 
the Carrizo-Wilcox Aquifer is capable of being exploited even further in future.  
 
In short, the District will be seen as not taking its duties seriously, or at least seriously 
enough to lay a predicate for the District’s willingness, if warranted to avoid 
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water41 from beneath the ground, downstream of the Highland Lakes (in the Colorado 
River basin), by individuals or entities, within GCD’s jurisdiction, for use both within the 
Districts and for export from the Districts, and have thereby increasingly allowed the 
diversion of surface water into underground aquifers42.   The excess diversion of the 
hydrologically connected underground water, and thereby Colorado and Brazos river 
surface waters, adversely affects the delivery of water that is intended for use within the 
Colorado and Brazos river basins as allocated surface water and for environmental 
flows in Texas.    
 
Despite Environmental Stewardship’s request that Groundwater Conservation Districts 
and Groundwater Management Area 12 take action to cease or otherwise consider and 
manage these extractions of water from beneath the ground and the diversion and 
extraction of surface waters43 and have increased over time until, in 2000, they 
amounted to tens of thousands of acre feet of water annually (estimated at 38,000 ac-
ft/yr in 1999, and 100,000 ac-ft/yr in 2000) and are projected to increase at a high rate 
over the next few decades to an estimated 244,000ac-ft/yr ins 207044.    
 
These extractions of water from beneath the ground45 and the resulting surface water 
diversions into underground aquifers, intercept water that has historically been available 
for use by surface water right holders and for environmental flows (instream flows and 
freshwater inflows into bays and estuaries) in Texas, and convert that water for use as 
groundwater extracted and used within the Districts, and as groundwater extracted and 
transferred out of the Districts for use in other regions within Texas.  
 
The extraction of groundwater and diversion46 of surface water also require more water 
to be released from the Highland Lake reservoir, and reservoirs in the Brazos Rivers 
basin, depleting Highland Lake reservoir and other reservoir storage.   These 
extractions also create deficits in tributary underground water which must be replaced 
before the Colorado and Brazos rivers can efficiently deliver Highland Lake and other 
reservoir water to water right holders and for environmental flows (instream flows and 
freshwater inflows to bays and estuaries).   This requires additional releases of water 
from the Highland Lake reservoirs, and Brazos basin reservoirs, which has a 
detrimental effect on the amount of water stored in the Highland Lake and other 
reservoirs for future use.    
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
41 Districts (for permits) have allowed extraction of groundwater by way of groundwater permits under 
36.113(d)(2) that have the result of reducing historical outflows of groundwater to surface waters without 
adequate consideration of the impact of such pumping on surface waters and on surface water permits.   
42 The GMA-12 (for DFCs) and Districts (for permits) have allowed diversion of surface water into 
groundwater aquifers without adequate consideration of the impacts of groundwater pumping on surface 
waters and surface water permits as required by 36.108(d)(3)-(4) and 36.113(d)(2).  The result of these 
actions are that historical outflows from the aquifers to the rivers and tributary streams have been 
reduced over time and will be further reduced as additional pumping is allowed.   
,+!12345!67!89!:!;<7!!12345!4>?#25!5#D@!IJ62>5JKF5!4>2!#F$4LM#$7!!!
,,!GMA-12 Hydrological Conditions Presentation by Consultants, May 28, 2015; estimates taken from 
PS4 scenario water budget for GMA-12 consolidated.!
,-!12345!67!89!:!;<7!!12345!4>?#25!5#D@!IJ62>5JKF5!4>2!#F$4LM#$7!
,*!12345!67!89!:!;<7!!12345!4>?#25!5#D@!IJ62>5JKF5!4>2!#F$4LM#$7!
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Attachment 2 (Attachment 2 from ES August 6, 2015 comments) 
 
IMPACT OF GROUNDWATER WITHDRAWAL ON SURFACE WATER PERMITS 
 
To investigate the impact that would result from the planned withdrawals from the GMA-
12 Adopted DFCs, Environmental Stewardship retained a licensed geoscientist with the 
Texas Board of Professional Geoscientists.  The naturalized flows of the Colorado River 
at Bastrop were modified by removing a volume of water equivalent to the historic 
outflows from the aquifers to the river.  A volume of 25,000 acre-feet per year was 
selected to represent historical inflows from the Colorado River. The contractor provided 
Environmental Stewardship with information on each water right and how it was affected 
by the adjustment in flow (Kennedy, 2012 - see endnote). Tables 1 & 2 illustrate this 
information.  
 
Two scenarios were run for the Colorado River.  In the first scenario (Table 1) 25,000 
acre-feet per year of water was removed to simulate the withdrawal of historic 
groundwater outflows.  Over 1,100 water rights were impacted up and down the 
Colorado River, involving over 7,300 acre-feet per year of water (that’s about 2.4 billion 
gallons of water per year).   Freshwater inflows to Matagorda Bay were reduced by 
about 16,000 acre-feet per year.    
 
Table 1.  Impact of groundwater withdrawal of 25,000 acre-feet per year on 
Colorado River Water Rights  

 
 
In the second scenario (Table 2) 40,000 acre-feet per year was removed to simulate 
loss of the historical gain to the Colorado River (25,000 acre-feet per year) and an 
additional volume to model predicted inflow to the aquifers as the river becomes a 
“losing” stream (15,000 acre-feet per year).  In this scenario, about the same number of 
water rights were impacted, involving about 10,800 acre-feet per year of surface water 
(about 3.5 billion gallons).  In addition, and significantly, the uncommitted Highland 
Lakes water right had to be adjusted by 6,500 acre-feet per year to keep the modeled 
lakes from going dry.  And freshwater inflows to Matagorda Bay were reduced by about 
21,500 acre-feet per year.  
 
Table 2.  Impact of groundwater withdrawal of 40,000 acre-feet per year on 
Colorado River Water Rights 





Response to Comments- Environmental Stewardship 

Environmental Stewardship submitted a lengthy comment packet to the Lost Pines GCD regarding the 
proposed DFCs developed by GMA 12. We have identified and summarized the comments that are 
directly applicable to the DFCs, and responded to these comments as appropriate. Due to the length of  
the Environmental Stewardship comments, comments are grouped into categories, where appropriate, 
in order to address similar comments together for clarity and conciseness.  . 

Comments on the Currently Proposed DFCs 

Environmental Stewardship states that the currently proposed DFCs are the best available option to 
move forward. Environmental Stewardship states that to not adopt the proposed DFCs as final would be 
premature. Environmental Stewardship states that while they do not endorse the currently proposed 
DFCs, they recognize that it is the current standard and should not be changed at this time.  

 GMA 12 agrees with Environmental Stewardship that the currently proposed DFCs are the best 
available option. However, despite their support of the current DFCs, Environmental Stewardship has 
other concerns regarding other aspects of the DFC process. Therefore, the purpose of the following 
responses is primarily to provide feedback on Environmental Stewardship concerns expressed on the 
currently proposed DFCs. 

General Environmental Stewardship Comments to GMA 12 

Environmental Stewardship notes that they have participated in the GMA 12 process but have received 
insufficient response from the GMA, and that GMA 12 has not provided a written response regarding 
their Environmental Stewardship concerns. 

Environmental Stewardship was granted a significant amount of time to provide comments to GMA 12, 
including an agenda item during the June 25, 2015 GMA 12 meeting in order to present their comments 
on the DFC process. The members of GMA 12 have consistently listened to and considered 
Environmental Stewardship input, as they have done for the numerous other stakeholders that provided 
input during the joint groundwater planning process.   The Environmental Stewardship comments, as 
well as all stakeholder comments on the proposed DFCs submitted during the 90-day hearing period, 
have been addressed in this Explanatory Report, as required. The lack of a formal response prior to this 
Explanatory Report does not indicate that any of these previous comments and concerns were not 
considered by GMA 12.  

Comments on Lost Pines GCD Permits and Permit Hearings 

In various parts of their comments, Environmental Stewardship comments on permits and permit 
hearings conducted by the Lost Pines GCD, specifically the End Op hearing process, and the potential 
impact of End Op and other permits on water level or artesian head changes in the aquifers.  

Environmental Stewardship critiques the Lost Pines GCD’s evaluation of the impact of a specific permit 
application on existing DFCs. By statute, the process for adopting DFCs and the process for applying 





































































Forestar argues that water level measurement is a poor metric and DFCs should be based on storage 
instead. Forestar has proposed aquifer specific DFCs that require that the aquifer retains at least 99 
percent of the pre-development storage capacity within GMA 12 by 2070 for the Queen City and Sparta 
aquifers, or 98 percent of the pre-development storage capacity within GMA 12 by 2070 for the Brazos 
River Alluvium, Calvert Bluff Aquifer, Carrizo Aquifer, Hooper Aquifer, Simsboro Aquifer, and Yegua-
Jackson aquifer. A table is included in the Forestar comments with a quantification of the proposed DFCs, 
and is shown below. 

Because the proposed DFC values in Forestar’s table do not match the stated DFC percentages in the 
statement preceding the table, GMA 12 will only address information provided in the text of their letter.  

Water levels are a relatively straightforward measurement-easily obtained and repeatable. Measuring 
storage is more problematic. There is not currently an accepted methodology for monitoring the volume 
in storage in these aquifers without the use of water levels measurements.  Forestar has not provided a 
method for measuring whether the DFCs have been attained if, as suggested, the total volume 
remaining in storage is used as the DFC. On the other end of the spectrum from storage, other 
stakeholders have suggested using even more conservative metrics, such as streamflow, for DFCs. These 
metrics have the same issue as storage in being much more difficult to collect and rely upon. Water 
levels remain the best option since they are straightforward to collect, repeatable and thus defendable. 
This provides a firmer basis for GMA 12 to defend DFCs, in the face of competing requests for how DFC 
status will be measured, and therefore this is the metric that GMA 12 has decided to use for DFCs.  
 









    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Comments Submitted by Mr. Chubb on March 24, 2016 
 in Response to GMA 12 Request for  

Comments Regarding Pumping Scenario 4 
  

















Responses to Comments Submitted by Mr. Chubb  
on March 24, 2016 in Response to GMA 12 Request 

 for Comments Regarding Pumping Scenario 4 
 
Comment 1:  The total and deep recharge rates for each aquifer in each groundwater district should be 

included in all GMA-12 reports. 
 

Response:   Deep recharge has not been presented to GMA 12 by the districts because the current groundwater 

availability models (GAMs) for GMA 12 do not have the capability to distinguish deep recharge from total 

recharge.  However, the update to the Central Queen City/Sparta GAM, which is partly funded by the GMA 12 

Districts, will have the capability to provide estimates of deep recharge. Therefore, we anticipate deep recharge 

to be a larger part of GMA 12 discussions in the future.  

Although Mr. Chubb considers recharge to be a paramount evaluation factor, the Texas Water Code Section 

36.108(d) does not actually explicitly mention recharge as one of following nine factors to be considered by a 

GMA when adopting a Desired Future Condition.   

Although not explicitly mentioned in Texas Water Code Section 36.108(d), GMA 12 does acknowledge that 

recharge is one of the several contributory components to the hydrological conditions.  GMA-12 recognizes the 

potential importance of recharge and for this reason has given it considerable attention during the development 

of the proposed DFCs.  In fact, one of GMA 12’s detailed presentations on recharge was given at the May 28, 

2015 meeting, two months after receiving Mr. Chubb’s comments.  The presentation was part of a 90-slide 

presentation on hydrological conditions, which is summarized in this Explanatory Report in Section 5.3 It 

included a detailed discussion of the simulated yearly water budget components, including recharge from 1975 

to 2000 and from 2000 to 2070 for the Carrizo, Simsboro, and total recharge. In addition to the GMA 12 

presentations that addressed recharge, recharge values are readily available to the public in the GMA 12 

District’s groundwater management plans, which can be found on the district web sites for each district in 

GMA 12.    

 
Comment 2:  The GMA-12 groundwater districts in Graph 1 should be required to identify their groundwater 

ƳŀƴŀƎŜƳŜƴǘ Ǉƭŀƴǎ ŦƻǊ ǘƘŜ {ƛƳǎōƻǊƻ !ǉǳƛŦŜǊ ŀǎ άaŀƴŀƎŜŘ 5ŜǇƭŜǘƛƻƴΦΩ  Lƴ ŀŘŘƛǘƛƻƴΣ ŀƴȅ ƻǘƘŜǊ 
aquifers being depleted because of GMA-мн ƎǊƻǳƴŘǿŀǘŜǊ ŘƛǎǘǊƛŎǘΩǎ ƳŀƴŀƎŜƳŜƴǘ Ǉƭŀƴ ǎƘƻǳƭŘ ōŜ 
ƛŘŜƴǘƛŦƛŜŘ ŀǎ ΨaŀƴŀƎŜŘ 5ŜǇƭŜǘƛƻƴΩ ŀǉǳƛŦŜǊ 

 

Response:  The comment is primarily concerned with the development of a district’s Management Plan and is 

only indirectly related to the GMA 12 joint planning process for setting DFCs. However, there are a few points 

that should be discussed regarding Mr. Chubb’s comment.   The convention used by GMA 12 Districts to name 

their groundwater management plan as “a groundwater management plan’ is described in Chapter 36 of the 



Texas Water Code.   

 
Comment 3:  The desired future conditions (DFCs) of all aquifers in GMA-12 groundwater districts should 

allow the aquifers to be sustained for future generations.  If the DFCs are not close to zero 
drawdown, the districts should 1) explain why they cannot prevent the depletion of the 
aquifers, and 2) present their future plans to alleviate the mining of the Simsboro and other 
aquifer.  

 

Response:  The comment expresses Mr. Chubb’s vision of how to prepare a DFC statement and explanatory 

report. His proposed approach disregards and is contrary to the requirements to Section 36.108 of the Texas 

Water Code.  Section 36.108(d) requires that all nine factors listed in response to comment #1 be considered in 

order to provide:   
 

“ a balance between the highest practicable level of groundwater production and the 
conservation, preservation, protection, recharging, and prevention of waste of groundwater and 
control of subsidence in the management area (Section 36.108c).”  

 
Comment 4:  GMA-мн ƎǊƻǳƴŘǿŀǘŜǊ ŘƛǎǘǊƛŎǘǎ ǎƘƻǳƭŘ ǇǊƻǘŜŎǘ ƭŀƴŘƻǿƴŜǊΩǎ ǇǊƻǇŜǊǘȅ ǊƛƎƘǘǎ ōȅ ǳǎƛƴƎ ǊǳƭŜǎ 

promulgated by the Kenedy County Groundwater Conservation District as a model.       
 

Response:   The comment expresses Mr. Chubb’s idea of how a GCD should protect property rights.  As each 

GCD crafts its rules to fit local conditions that may not apply in other GCDs, it is unclear what bearing, if any, 

Kenedy County GCD rules has on the development and evaluation of DFCs in GMA 12.       
 

Comment 5:  GMA-12 groundwater districts need to provide a complete accounting of why the aquifers 
continue to be depleted even though they have spent multi-million of dollars to preserve and 
conserve aquifers      

 

Response:  The comment is asking why GMA-12 is considering DFCs that allow water levels to decline over time.  

Among the reasons that GMA 12 has voted to allow reduction in water levels over time is that such reductions 

have been deemed necessary to perform their responsibilities.    Per Section 36.0015(b) “ Groundwater 

conservation districts ….. are the state's preferred method of groundwater management in order to protect 

property rights, balance the conservation and development of groundwater to meet the needs of this state, and 

use the best available science in the conservation and development of groundwater through rules developed, 

adopted, and promulgated by a district in accordance with the provisions of this chapter.’  Mr. Chubb’s desire to 

have GCD primarily prevent depletion and to preserve and to conserve aquifers is not aligned with the stated 

purpose of GCDs in Chapter 36 and the goals of the joint planning process explained in Section 36.108(d) of the 

Texas Water Code. 
 







Texas Water Development Board Clarifications and Assumptions Request 
 
 
Clarifications and assumptions for the CarrizoȤWilcox, Queen City, and Sparta 
aquifers: 
 

мΦ Our calculated drawdowns for the Simsboro and Hooper aquifers in Lost Pines 
Groundwater Conservation District exceed the variances specified for the 
desired future condition (see Table 1 below).   
7Å ÃÁÌÃÕÌÁÔÅÄ ÁÖÅÒÁÇÅ ×ÁÔÅÒ ÌÅÖÅÌ ÄÒÁ×ÄÏ×ÎÓ ÆÒÏÍ ςπππ ÔÈÒÏÕÇÈ ςπφω ÂÁÓÅÄ ÏÎ 
ÔÈÅ ×ÅÌÌ ÆÉÌÅ ÓÕÂÍÉÔÔÅÄ ×ÉÔÈ ÔÈÅ ÄÅÓÉÒÅÄ ÆÕÔÕÒÅ ÃÏÎÄÉÔÉÏÎ ÐÁÃËÁÇÅ ɉ03ρπȢ×ÅÌɊȢ 4ÈÅ 
ÄÒÁ×ÄÏ×ÎÓ ÌÉÓÔÅÄ ÉÎ 4ÁÂÌÅ τȤρ ÏÆ ÔÈÅ ÅØÐÌÁÎÁÔÏÒÙ ÒÅÐÏÒÔ ÆÏÒ ÔÈÅ 3ÉÍÓÂÏÒÏ ÁÎÄ 
(ÏÏÐÅÒ ÁÑÕÉÆÅÒÓ ÉÎ ,ÏÓÔ 0ÉÎÅÓ 'ÒÏÕÎÄ×ÁÔÅÒ #ÏÎÓÅÒÖÁÔÉÏÎ $ÉÓÔÒÉÃÔ ÅØÃÅÅÄ ÔÈÅ 
ÖÁÒÉÁÎÃÅÓ ÓÐÅÃÉÆÉÅÄ ÆÏÒ ÔÈÅ ÄÅÓÉÒÅÄ ÆÕÔÕÒÅ ÃÏÎÄÉÔÉÏÎȢ /ÕÒ ÄÒÁ×ÄÏ×Î ÃÁÌÃÕÌÁÔÉÏÎÓ 
ÁÇÒÅÅ ×ÉÔÈÉÎ ÏÎÅ ÆÏÏÔ ÏÆ ÔÈÅ ÁÖÅÒÁÇÅ ÄÒÁ×ÄÏ×Î ÖÁÌÕÅÓ ÐÒÅÓÅÎÔÅÄ ÉÎ 4ÁÂÌÅ τȤρ ÏÆ ÔÈÅ 
ÅØÐÌÁÎÁÔÏÒÙ ÒÅÐÏÒÔ ÆÏÒ ÔÈÅ ÏÔÈÅÒ ÇÒÏÕÎÄ×ÁÔÅÒ ÃÏÎÓÅÒÖÁÔÉÏÎ ÄÉÓÔÒÉÃÔÓ ÁÎÄ ÃÏÕÎÔÉÅÓ 
ɉ×ÉÔÈ ÔÈÅ ÅØÃÅÐÔÉÏÎ ÏÆ &ÁÙÅÔÔÅ #ÏÕÎÔÙ 'ÒÏÕÎÄ×ÁÔÅÒ #ÏÎÓÅÒÖÁÔÉÏÎ $ÉÓÔÒÉÃÔȟ ÄÉÓÃÕÓÓÅÄ 
ÉÎ ÉÔÅÍ ς ÂÅÌÏ×ɊȢ 0ÌÅÁÓÅ ÅÉÔÈÅÒ ÒÅÓÕÂÍÉÔ ÍÏÄÅÌ ÆÉÌÅÓ ÔÈÁÔ ÐÒÏÄÕÃÅ ÄÒÁ×ÄÏ×ÎÓ ÔÈÁÔ 
ÁÒÅ ×ÉÔÈÉÎ ÔÈÅ ÓÐÅÃÉÆÉÅÄ ÖÁÒÉÁÎÃÅÓ ÏÒ ÉÎÃÒÅÁÓÅ ÔÈÅ ÓÐÅÃÉÆÉÅÄ ÖÁÒÉÁÎÃÅÓ ÆÏÒ ÔÈÅ 
3ÉÍÓÂÏÒÏ ÁÎÄ (ÏÏÐÅÒ ÁÑÕÉÆÅÒÓ ÉÎ ,ÏÓÔ 0ÉÎÅÓ 'ÒÏÕÎÄ×ÁÔÅÒ #ÏÎÓÅÒÖÁÔÉÏÎ $ÉÓÔÒÉÃÔȢ 
/ÔÈÅÒ×ÉÓÅȟ ×Å ×ÉÌÌ ÁÄÊÕÓÔ ÐÕÍÐÉÎÇ ÔÏ ÍÁÔÃÈ ÔÈÅ ÄÅÓÉÒÅÄ ÆÕÔÕÒÅ ÃÏÎÄÉÔÉÏÎÓȢ 
  

 
 
GMA	12	Response:	As indicated in the Explanatory Report, a new pumping scenario,
called PS 12, has been developed which brings the Lost Pines GCD calculated water
level drawdowns within the variances specified in the desired future conditions
resolution.
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