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Texas Water Development Board 

Desired Future Condition Submission Packet Checklist - Administrative Completeness (part 1) 

Groundwater Management Area: GMA 8 

 
 
Reviewing Staff: 

Date Packet Received: 

Date E-mail Acknowledgement Sent: 

Date Review Completed: 

 
Citation of 
Rule 

Present in packet and 
administratively 
complete 

 
Notes 

1. Is a copy of the explanatory report 
addressing the information required by Texas 
Water Code Ä36.108(d-3) and the criteria in 
Texas Water Code Ä36.108(d) included? (refer 
to Explanatory Report checklist before 
responding) 

 
 
31 TAC 
Ä356.32(1) 

Yes π Refer the Executive Summary on Page 1-1 of the 
Explanatory Report. 
 

π Explanatory report included with Submission 
Package (SP).  

 
 

 
2. Is a copy of the resolution of the groundwater 
management area adopting the desired future 
condition(s) as required by Texas Water Code 
Ä36.108(d-3) included? 

 
 
31 TAC 
Ä356.32(2) 

Yes π Refer Appendix D of the Explanatory Report 
document. 

 
π Explanatory report included with Submission 

Package (SP).  
 
 

 
3. Is a copy of the notice that was posted for the 
joint planning meeting at which the districts 
collectively adopted the desired future 
condition(s) as required by Texas Water Code 
Ä36.108(e) and Ä36.108(e-2) included? 

 
 

31 TAC 
Ä356.32(3) 

Yes π Refer Appendix B of the Explanatory Report 
document. 

 
π Explanatory report included with Submission 

Package (SP). 
 
  

 
 
4. Is the name of a designated representative of 
the groundwater management area for 
TWDB staff to contact as necessary included? 

 
 
31 TAC 
Ä356.32(4) 

Yes Drew Satterwhite, North Texas Groundwater 
Conservation District 

 
5. Are any groundwater availability model files or 
aquifer assessments acceptable to the 
executive administrator used in developing the 
adopted desired future condition(s) with 
documentation sufficient to replicate the work 
included? (refer to the Groundwater Availability 
Model Administrative Elements checklist before 
responding) 

 
 
 
 
31 TAC 
Ä356.32(5) 

Yes 
 
 

π  ñThe Deliverable_GMA8_Run11ò model files are 
available on shared drive and submitted USB. 
Please refer ñModel_filesò sub folder within 
ñDeliverable_GMA8_Run11ò folder.  

π A readme file is included with the Model files in SP. 
Other than the files in SP, Additional information 
can be provided as needed.  

 
 
6. Is any other information the executive 
administrator may require to be able to estimate 
the modeled available groundwater included? 

 
 
31 TAC 
Ä356.32(6) 

Yes 
 

π A readme file is included with the Model files in SP. 
Other than the files in SP, Additional information 
can be provided as needed. 

Mark elements that are present in the packet with YES 
Mark elements that are not applicable with NA 
Mark elements that are missing from the packet with NO 



Texas Water Development Board 

Desired Future Condition Submission Packet Checklist - Groundwater Availability Model Administrative Elements (part 2) 

Groundwater Management Area: GMA 8 

 
 
Reviewing Staff: 

Date Packet Received: 

Date Review Completed: 

  
Citation of Rule 

Present in packet and 
administratively 
complete 

 
Notes 

 
1. Is a descriptive narrative of the methods and 
references used to determine the desired 
future condition(s) included with the desired 
future condition(s) statements? 

  
 

Yes 

 
 

Refer Section 3.0 and 3.1 of the Explanatory Report. 

 
2. Is any other information the executive 
administrator may require to be able to 
estimate the modeled available groundwater 
included? 

 
 
31 TAC 
Ä356.32(6) 

 
 

Yes 

π ñThe Deliverable_GMA8_Run11ò model files are 
available on shared drive and submitted USB.  

π A readme file is included with the Model files in SP. 
Other than the files in SP, Additional information can 
be provided as needed. 

 

3. If item 2 is no, please list additional 
information required. (For example, model or 
GIS files necessary for review) 

   

Mark elements that are present in the packet with YES 

Mark elements that are not applicable with NA 

Mark elements that are missing from the Packet with NO 
 



 
Texas Water Development Board 

Desired Future Condition Submission Packet Checklist - Factors and Technical Elements (part 3) 

Groundwater Management Area: GMA 8 

 
 
Reviewing Staff: 

Date Packet Received: 

Date Review Completed: 

  
Citation of Rule 

Present in packet and 
administratively 
complete 

 
Notes 

1. Does the explanatory report identify each desired future 
condition? 

 
TWC Ä36.108(d-3) 

 
Yes 

 
Refer Section 3.0, and Appendix D of the Explanatory 
Report 

2. Does the explanatory report provide the policy and 
technical justifications for each desired future condition? 

 
TWC Ä36.108(d-3) 

 
Yes 

 
Refer Section 3.1, 3.1.1, 3.1.2, 3.1.3 of the Explanatory 
Report. 

3. Does the explanatory report include documentation that the 
factors under Subsection (d) were considered by the districts 
and a discussion of how the adopted desired future 
condition(s) impacts each factor? 

 
 
TWC Ä36.108(d-3) 

 
 
Yes 

 
 
Refer Section 3.2, and 3.2.1 ï 3.2.9 of the Explanatory 
Report. 

 
3a. Did the districts consider aquifer uses or conditions within 
the management area, including conditions that differ 
substantially from one geographic area to another? 

 
 
TWC Ä36.108(d1) 

 
 
Yes 

 
 
Refer Section 3.2.1, Appendices B, G, H, I of the Explanatory 
Report. 

3b. Did the districts consider the water supply needs and 
water management strategies included in the state water 
plan? 

 
TWC Ä36.108(d2) 

 
Yes 

 
Refer Section 3.2.2, Appendices B, G, H, I of the Explanatory 
Report. 

 
3c. Did the districts consider 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? 

 
 

TWC Ä36.108(d3) 

 
 

Yes 

 
 

Refer Section 3.2.3, Appendices B, E of the Explanatory 
Report. 

 
3d. Did the districts consider other environmental impacts, 
including impacts on spring flow and other interactions 
between groundwater and surface water? 

 
 
TWC Ä36.108(d4) 

 
 
Yes 

 
 
Refer Section 3.2.4, Appendices B, E, G of the Explanatory 
Report. 

 
3e. Did the districts consider the impact on subsidence? 

 
TWC Ä36.108(d5) 

 
Yes 

 
Refer Section 3.2.5, Appendices B, G of the Explanatory 
Report. 

 
3f. Did the districts consider socioeconomic impacts 
reasonably expected to occur? 

 

TWC Ä36.108(d6) 

 

Yes 

 

Refer Section 3.2.6, Appendices B, E, G of the Explanatory 
Report. 

 
3g. Did the districts consider the impact on the interests and 
rights in private property, including ownership and the rights 
of management area landowners and their lessees and 
assigns in groundwater as recognized under Section 36.002? 

 
 

TWC Ä36.108(d7) 

 
 

Yes 

 
 

Refer Section 3.2.7, Appendices B of the Explanatory 
Report. 

 

3h. Did the districts consider the feasibility of achieving the 
desired future condition(s)? 

 
 
TWC Ä36.108(d8) 

 
 
Yes 

 
 
Refer Section 3.2.8, Appendices B of the Explanatory 
Report. 

 
3i. Did the districts consider any other information relevant to 
the specific desired future condition(s)? 

 

TWC Ä36.108(d9) 

 

Yes 

 

Refer Section 3.2.9 of the Explanatory Report. 

 
4. Does the explanatory report list other desired future 
condition options considered, if any, and the reasons why 
those options were not adopted? 

 
 
TWC Ä36.108(d-3)(4) 

 
 
Yes 

 
 
Refer Section 4.0 of the Explanatory Report. 

 
5. Does the explanatory report discuss reasons why 
recommendations made by advisory committees and relevant 
public comments received by the districts were or were not 
incorporated into the desired future condition(s)? 

 
 
 
TWC Ä36.108(d-3)(5) 

 
 
 
Yes 

 
 
 
Refer Section 5.0 of the Explanatory Report. 

Mark elements that are present in the packet with YES 
Mark elements that are missing from the packet with NO 



 
Texas Water Development Board 

   
Desired Future Condition Submission Packet Checklist - Groundwater Availability Modeling Technical Elements (part 

 
4) 

 

 
Groundwater Management Area: GMA 8 
 
Groundwater Management Area Coordinator and contact information:  Drew Satterwhite, (903) 786-4433, drews@gtua.org 
 
 
 
Reviewing Staff: 

Date Packet Received: 

 
Date Review Completed: 

  

Present in packet and administratively 
complete 

 
 

Notes 

 
 
Contacted GMA Coordinator (date and by whom) 

 
 

Additional data received and loaded onto network (date/TWDB staff name) 

1. Summary report that includes the following:    

a. Modeling contact information if clarification is needed  
Yes 

 
James Beach 

  

b. Date and year of submittal Yes January 4, 2022  
  

c. Seal by Texas Professional Geoscientist or Engineer Yes James Beach, P.G., 
  

d. Groundwater Management Area and requested by whom Yes GMA 8 - Drew Satterwhite  
  

e. Description of Desired Future Condition (DFC) Yes Resolution August 2021, Refer Section 3.0, and Appendix D of ñGMA 8 DFC ER 2021ò report.   

f. Approach: Modeling Methods Document to include parameters and 
assumptions such as: 

   

i. Groundwater availability model (GAM) version or acceptable 
alternative model, and version of acceptable pre-/post-processor 
used, if applicable 

¸Ŝǎ For all elements related to modeling of DFCs, please refer to Technical Memorandum in Appendix E of this Explanatory Report and Model 
files submitted under separate cover by WSP.  
 

  

ii. Table or description of stress periods and corresponding 
years/months 

Yes See 1. (f) and (i) above 

π Made all stress periods 365.25 days instead of including the leap year day 

π Going to extend the model to run for another 10 years to the end of 2080 (2010-2080) 

  

 
iii.  If the end of the calibration period is different from the start 
of the predictive simulations, describe assumptions for projecting 
model from end of calibration to beginning conditions for 
predictive simulation including pumping, recharge, and related 
surface water heads. Include targets and hydrographs, as 
applicable, in appendix as well as electronic copies. 

Yes See 1. (f) and.(i).above 

 

Refer Appendix E of ñGMA 8 DFC ER 2021 Appendicesò document. Modifications in model inputs, pumping inputs, methods and results are 
discussed in ñSummary of Run 11 Predictive Simulation for GMA 8 Joint Planningò technical memorandum.  

  

iv. Assumption for recharge, i.e. what years averaged and/or 
drought and related stress periods, etc. 

Yes See 1. (f) and.(i).above 
 

Refer Appendix E of ñGMA 8 DFC ER 2021 Appendicesò document. Modifications in model inputs, pumping inputs, methods and results are 
discussed in ñSummary of Run 11 Predictive Simulation for GMA 8 Joint Planningò technical memorandum. 

  

v. Assumption for pumping in prediction such as:    

1. Same distribution as end of calibration and increase or 
decrease per county and layer? 

Yes 
 See 1. (f) and.(i).above 

 
Refer Appendix E of ñGMA 8 DFC ER 2021 Appendicesò document. Modifications in model inputs, pumping inputs, methods and results are 
discussed in ñSummary of Run 11 Predictive Simulation for GMA 8 Joint Planningò technical memorandum. 

  

2. New wellfields (include maps). Yes See 1. (f) and.(i).above 
 
For more details well file is included in model files. Please reach out if you need more information.  

  

3. Some other methodðplease provide as much detail as 
needed. 

NA Please reach out if you need more information.    

g. Version of TWDB ñmodel gridò file that associates model grids with 
counties, groundwater conservation districts, river basins, groundwater 
management areas, and regional water planning areas within the model 
study area using a centroid based approach. These files are available to 
download on each of the respective model web pages noted above. 

Yes  See 1. (f) and.(i).above 
 

The model files are available on shared drive and submitted USB. 
 

  

h. Description of method used to extract data from model; for example, 
method and assumptions used to average drawdown, etc. Include a 
description of how dry cells were treated in averaging drawdown. 

Yes See 1. (f) and.(i).above 
 

Refer Appendix E of ñGMA 8 DFC ER 2021 Appendicesò document. Modifications in model inputs, pumping inputs, methods and results are 
discussed in ñSummary of Run 11 Predictive Simulation for GMA 8 Joint Planningò technical memorandum. 

  

i. Results Section to include appropriate tables of pumping versus 
drawdown, volume, surface water discharge, etc. by aquifer, layer, etc. 
as applicable to the DFC statement. 

Yes See 1. (f) and.(i).above 
 

π Refer Appendix E of ñGMA 8 DFC ER 2021 Appendicesò document. Modifications in model inputs, pumping inputs, methods and 
results are discussed in ñSummary of Run 11 Predictive Simulation for GMA 8 Joint Planningò technical memorandum. 

π Run 11 model results ï Pumping summary and water level decline by GCD, County and Aquifer are provided in Appendix E of 
ñGMA 8 DFC ER 2021 Appendicesò document. 

 

π GMA 8 ï Run 11 water budgets are provided in Appendix E of ñGMA 8 DFC ER 2021 Appendices ò document. 
 

  



 

 

j. References Yes See 1. (f) and.(i).above 
 

Refer Appendix E of ñGMA 8 DFC ER 2021 Appendicesò document. Modifications in model inputs, pumping inputs, methods and results are 
discussed in ñSummary of Run 11 Predictive Simulation for GMA 8 Joint Planningò technical memorandum. 

 

  

2. Related model files (MODFLOW), PEST or other automated 
calibration files (if used), target files (for establishing starting conditions) 
with appropriate read me files. 

Yes See 1. (f) and.(i).above 
 

π The model files are available on shared drive and submitted USB. Please refer ñModel_filesò sub folder within 
ñDeliverable_GMA8_Run11ò folder.  

π A readme file is included with the Model files in SP. Other than the files in SP, Additional information can be provided as needed. 

  

Mark elements that are present in the packet with YES 

Mark elements that are not applicable with NA 

Mark elements that are missing from the Packet with NO 

 



 
Texas Water Development Board 

Desired Future Condition Submission Packet Checklist - Aquifer Assessments Elements (part 5) 

Groundwater Management Area: GMA 8 

Groundwater Management Area Coordinator and contact information: Drew Satterwhite, (903) 786-4433, drews@gtua.org   

 
 
Reviewing Staff: 

Date Packet Received: 

Date Review Completed: 

 Present in packet and 
administratively complete Absent from packet 

and not complete 

Contacted GMA 
Coordinator (date and by 

whom) 

Additional data received and 
loaded onto network 
(date/TWDB staff name) 

1. Summary report that includes the following:    

a. Technical contact information if clarification is needed See Transmittal Letter     

b. Date and year of submittal See Transmittal Letter    

  c. Seal by Texas Professional Geoscientist or Engineer See inside cover of 
the Explanatory 
Report 

   

d. Groundwater Management Area and requested by whom GMA 8 ï Drew Satterwhite    

e. Description of Desired Future Condition (DFC) Resolution August 2021, 
Refer Section 3.0, and 
Appendix D of the 
Explanatory Report. 

   

f. Approach: Details of the water budget or analytical methods used, as applicable to selected 
method: 

   

i. Description and documentation of water budget, analytic formula/model, or other method 
used 

See 1. (f) and (i) from part (4) 
above 
 
Appendix E of the Explanatory 
Report. 

   

ii. Recharge assumptions and data See 1. (f) and (i) from part (4) 
above 
 
Appendix E of the Explanatory 
Report. 

   

iii. Water level data used, including hydrographs and maps See 1. (f) and (i) from part (4) 
above 
 
Appendix E of the Explanatory 
Report. 

   

iv. Inflow and outflow data See 1. (f) and (i) from part (4) 
above 
 
Appendix E of the Explanatory 
Report. 

   

v. Hydrologic parameters required for method See 1. (f) and (i) from part (4) 
above 
Refer Section 3 of the 
Explanatory Report  

   

vi. Structural data used in method See 1. (f) and (i) from part (4) 
above 
Refer Section 3 of the 
Explanatory Report 

   



vii. Formulas and calculations used in assessment See 1. (f) and (i) from part (4) 
above 
Refer Section 3 of the 
Explanatory Report 

   

viii. Geographic information system files or references used for assessment See 1. (f) and (i) from part (4) 
above 
Refer Section 3 of the 
Explanatory Report 

   

ix. Any other applicable information to assess the aquifer See 1. (f) and (i) from part (4) 
above 
Refer Section 3 of the 
Explanatory Report 

   

g. Description of method used to extract data from background data or geographic information file; 
for example, methods and assumptions used to average drawdown, recharge, or any other relevant 
method. 

See 1. (f) and (i) from part (4) 
above 
Refer Section 3 of the 
Explanatory Report 

   

h. Results section with appropriate summary tables, as applicable to the DFC statement. See 1. (f) and (i) from part (4) 
above 
 
Refer Section 3 and Appendix E 
of the Explanatory Report  

   

i. References   See 1. (f) and (i) from part (4) 
above 
Refer Section 3 of the 
Explanatory Report. 

   



 
Texas Water Development Board 

Desired Future Condition Submission Packet Checklist - Aquifer Assessments Elements (part 5) 

Groundwater Management Area: GMA 8 

Groundwater Management Area Coordinator and contact information: Drew Satterwhite, (903) 786-4433, drews@gtua.org   

 
 
Reviewing Staff: 

Date Packet Received: 

Date Review Completed: 

 Present in packet and 
administratively complete Absent from packet 

and not complete 

Contacted GMA 
Coordinator (date and by 

whom) 

Additional data received and 
loaded onto network 
(date/TWDB staff name) 

Mark elements that are present in the packet with YES 

Mark elements that are not applicable with NA 

Mark elements that are missing from the Packet with NO 



 
 
 
 
 
 
 
 
 
 
 
 
 

  Texas Water Development Board 
Desired Future Condition Submission Packet Checklist - Non-Relevant Aquifer Elements (part 6) 

Groundwater Management Area: GMA8 Reviewing Staff: 
Required Documentation (31 TAC Ä356.31(b)): 
1. Description, location, and/or map of aquifer or portion of the aquifer. 
2. Summary of aquifer characteristics, groundwater demands, and current groundwater uses, including the total estimated recoverable storage as provided by the executive 
administrator, that support the conclusion that desired future conditions in adjacent or hydraulically connected relevant aquifer(s) will not be affected. 
3. Why the aquifer or portion of the aquifer is non-relevant for joint planning. 

Aquifers Present in packet Notes 
1 Nacatoch Yes Ch. 6 of the Explanatory Report 

2 Blossom Yes See 1 above. 

3 Brazos River Alluvium Yes See 1 above. 

4 Cross Timbers Yes See 1 above. 

5 N/A   

Mark elements that are present in the packet with YES 
Mark elements that are not applicable with NA 
Mark elements that are missing from the packet with NO 
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NOTICE OF MEETING 
GROUNDWATER MANAGEMENT AREA 8 

Notice is hereby given that the groundwater conservation districts located wholly or partially within 
Groundwater Management Area (GMA) 8, as designated by the Texas Water Development Board 
(TWDB), consisting of the Central Texas Groundwater Conservation District, Clearwater Underground 
Water Conservation District, Middle Trinity Groundwater Conservation District, North Texas 
Groundwater Conservation District, Northern Trinity Groundwater Conservation District, Post Oak 
Savannah Groundwater Conservation District, Prairielands Groundwater Conservation District, Red River 
Groundwater Conservation District, Saratoga Underground Water Conservation District, Southern Trinity 
Groundwater Conservation District, and Upper Trinity Groundwater Conservation District will hold a 
Joint Planning meeting at 10:00 A.M. on May 6, 2019 at the Cleburne Conference Center located at 
1501 W. Henderson St., Cleburne, TX 76033.  The meeting will be open to the public. The following 
items of business will be discussed and potentially acted upon: 

1. Invocation.

2. Call meeting to order and establish quorum.

3. Welcome and introductions.

4. Public comment.

5. Consider and act upon approval of minutes from the November 30, 2018, GMA 8 meeting

6. Presentation of Plaque in to Eddie Daniel expressing appreciation for service as GMA 8 Chair

7. Consider and act upon all matters incident and related to the contract and scope of services
with WSP for consulting services for DFC development.

8. Consider and act upon all matters incident and related to an Interlocal Agreement regarding
Groundwater Management Area 8 Funding for Development of Desired Future Conditions
joint planning.

9. Discussion and possible action on potential model runs for this planning cycle.

10. Discussion and possible action on joint planning schedule.

11. Update and possible action on pending legislation that relates to the joint planning process
including but not limited to similar rules.

12. Discussion of possible agenda items and dates for next GMA 8 meeting.

13. Closing comments.

14. Adjourn.

Dated this 22nd day of April, 2019 Joe Cooper, Chair 
Groundwater Management Area 8 

The above agenda schedules represent an estimate of the order for the indicated items and is subject 
to change at any time.  These public meetings are available to all persons regardless of disability.  If you 
require special assistance to attend the meeting, please call (855) 426-4433 at least 24 hours in advance 
of the meeting to coordinate any special physical access arrangements. 

GMA 8 Desired Future Conditions Explanatory Report August 2021

Appendix B 1
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NOTICE OF MEETING 
GROUNDWATER MANAGEMENT AREA 8 

 
Notice is hereby given that the groundwater conservation districts located wholly or partially within 
Groundwater Management Area (GMA) 8, as designated by the Texas Water Development Board 
(TWDB), consisting of the Central Texas Groundwater Conservation District, Clearwater Underground 
Water Conservation District, Middle Trinity Groundwater Conservation District, North Texas 
Groundwater Conservation District, Northern Trinity Groundwater Conservation District, Post Oak 
Savannah Groundwater Conservation District, Prairielands Groundwater Conservation District, Red River 
Groundwater Conservation District, Saratoga Underground Water Conservation District, Southern Trinity 
Groundwater Conservation District, and Upper Trinity Groundwater Conservation District will hold a 
Joint Planning meeting at 10:00 A.M. on November 22, 2019 at the Cleburne Conference Center 
located at 1501 W. Henderson St., Cleburne, TX 76033.  The meeting will be open to the public. The 
following items of business will be discussed and potentially acted upon: 
 

1. Invocation. 

2. Call meeting to order and establish quorum. 

3. Welcome and introductions. 

4. Public comment. 

5. Consider and act upon approval of minutes from the July 26, 2019, GMA 8 meeting.  

6. Discussion and possible action of upcoming model run inputs. 

7. Presentations and discussions regarding Environmental Impacts, Subsidence Impacts, and 
Hydrological Conditions factors as they relate to Desired Future Conditions pursuant to 
Texas Water Code Section 36.108(d). 

8. Update on similar rules surveys.   

9. Receive update from the Texas Water Development Board. 

10. Discussion of possible agenda items and dates for next GMA 8 meeting. 

11. Closing comments. 

12. Adjourn. 

 
Dated this 5th day of November, 2019     Joe Cooper, Chair 
        Groundwater Management Area 8 
  

The above agenda schedules represent an estimate of the order for the indicated items and is subject 
to change at any time.  These public meetings are available to all persons regardless of disability.  If you 
require special assistance to attend the meeting, please call (855) 426-4433 at least 24 hours in advance 
of the meeting to coordinate any special physical access arrangements. 

 
For questions regarding this notice, please contact Velma Starks at (855) 426-4433, at 

ntgcd@northtexasgcd.org, or at 5100 Airport Drive, Denison, TX 75020. 
 

GMA 8 Desired Future Conditions Explanatory Report August 2021

Appendix B 5
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NOTICE OF MEETING 
GROUNDWATER MANAGEMENT AREA 8 

 
Notice is hereby given that the groundwater conservation districts located wholly or partially within 
Groundwater Management Area (GMA) 8, as designated by the Texas Water Development Board 
(TWDB), consisting of the Central Texas Groundwater Conservation District, Clearwater Underground 
Water Conservation District, Middle Trinity Groundwater Conservation District, North Texas 
Groundwater Conservation District, Northern Trinity Groundwater Conservation District, Post Oak 
Savannah Groundwater Conservation District, Prairielands Groundwater Conservation District, Red River 
Groundwater Conservation District, Saratoga Underground Water Conservation District, Southern Trinity 
Groundwater Conservation District, and Upper Trinity Groundwater Conservation District will hold a 
Joint Planning meeting at 10:00 A.M. on February 26, 2020 at the Cleburne Conference Center located 
at 1501 W. Henderson St., Cleburne, TX 76033.  The meeting will be open to the public. The following 
items of business will be discussed and potentially acted upon: 
 

1. Invocation. 

2. Call meeting to order and establish quorum. 

3. Welcome and introductions. 

4. Public comment. 

5. Consider and act upon approval of minutes from the November 22, 2019, GMA 8 meeting.  

6. Discussion and possible action on results from updated NTWGAM run related to Joint 
Planning in GMA 8.  

7. Presentations and discussions regarding Aquifer Uses or Conditions, Supply Needs & 
Management Strategies, and Private Property Rights factors as they relate to Desired Future 
Conditions pursuant to Texas Water Code Section 36.108(d). 

8. Update on similar rules surveys.   

9. Receive update from the Texas Water Development Board. 

10. Receive presentation from Texas Water Development Board on Groundwater Availability 
Model Slivers  

11. Discussion and possible action regarding all matters incident and related to Groundwater 
Availability Model Slivers 

12. Discussion of possible agenda items and dates for next GMA 8 meeting. 

13. Closing comments. 

14. Adjourn. 

 
Dated this 27th day of January, 2020     Joe Cooper, Chair 
        Groundwater Management Area 8 
  

The above agenda schedules represent an estimate of the order for the indicated items and is subject 
to change at any time.  These public meetings are available to all persons regardless of disability.  If you 
require special assistance to attend the meeting, please call (855) 426-4433 at least 24 hours in advance 
of the meeting to coordinate any special physical access arrangements. 
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MODIFICATION OF PUMPING INPUTS 

Run 11 pumping used Run 10 pumping (Beach, 2016) as the base pumping rate.  Run 11 was 
modified by extending the pumping of Run 10 by an additional 10 years, as well as making 
changes in four different groundwater conservation districts (GCD) and in two counties.  As with 
previous pumping inputs all pumping is kept at a constant rate starting in 2010.  The exception to 
this is in Southern Trinity GCD (McLennan County) which requested changes to the first 10 
years of pumping (2010-2019).  Changes to Clearwater Underground Water Conservation 
District (CUWCD), Prairielands GCD, Southern Trinity GCD, Upper Trinity GCD, and Travis 
and Williamson county are shown in the tables below.  The adjustment column shows the change 
from Run 10 pumping rates to Run 11 pumping rates.  Negative values indicate a decrease in 
pumping rate and positive value indicating an increase in pumping rate.   

 

Table 1: Clearwater UWCD updated pumping in Run 11. 

Aquifer Run 10 (AFY) Adjustment (AFY) Run 11 (AFY) 

Glen Rose 972 -697 275 

Hensell 1,097 3 1,100 

Hosston 7,179 721 7,900 

Total 9,248 27 9,275 

 

Table 2: Prairielands GCD updated pumping in Run 11. 

Aquifer Run 10 (AFY) Adjustment (AFY) Run 11 (AFY) 

Hensell 3,603 -3,207 397 

Pearsall 98 1,848 1,946 

Hosston 13,237 1,358 14,596 

Total 29,887 0 29,887 
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Table 3: Travis County updated pumping Run 11. 

Aquifer Run 10 (AFY) Adjustment (AFY) Run 11 (AFY) 

Glen Rose 973 -873 100 

Hensell 1,144 1,156 2,300 

Hosston 2,799 1,401 4,200 

Total 4,916 1,684 6,600 

 

Table 4: Williamson County updated pumping in Run 11. 

Aquifer Run 10 (AFY) Adjustment (AFY) Run 11 (AFY) 

Glen Rose 689 -539 150 

Hensell 752 848 1,600 

Hosston 1,934 -184 1,750 

Total 3,375 125 3,500 

 

Table 5: Upper Trinity GCD updated pumping in Run 11. 

Aquifer O/D County Run 10 (AFY) Adjustment (AFY) Run 11 (AFY) 

Glen Rose Outcrop Hood 654 138 792 

Glen Rose Downdip Hood 103 22 125 

Paluxy Outcrop Hood 159 0 159 

Twin Mountains Outcrop Hood 3,674 1,351 5,025 

Twin Mountains Downdip Hood 7,854 2,914 10,768 

Antlers Outcrop Montague 3,878 2,236 6,114 

Antlers Downdip Montague    

Antlers Outcrop Parker 2,899 6 2,905 

Antlers Downdip Parker    

Glen Rose Outcrop Parker 2,290 1,394 3,684 

Glen Rose Downdip Parker 874 532 1,406 

Paluxy Outcrop Parker 2,609 5 2,614 
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Aquifer O/D County Run 10 (AFY) Adjustment (AFY) Run 11 (AFY) 

Paluxy Downdip Parker 50 0 50 

Twin Mountains Outcrop Parker 1,074 220 1,294 

Twin Mountains Downdip Parker 2,083 444 2,527 

Antlers Outcrop Wise 7,702 1,404 9,106 

Antlers Downdip Wise 2,058 381 2,439 

- - Total 37,961 11,048 49,009 

 

Table 6: Southern Trinity GCD updated pumping in Run 11. 

Year Hosston Run 10 (AFY)  Adjustement for Hosston (AFY) Hosston Run 11 (AFY) 

2010 15,937 -4,135 11,802 

2011 15,937 -4,635 11,302 

2012 15,937 -5,361 10,576 

2013 15,937 -6,978 8,959 

2014 15,937 -8,424 7,513 

2015 15,937 -7,565 8,372 

2016 15,937 -7,074 8,863 

2017 15,937 -7,929 8,008 

2018 15,937 -8,130 7,807 

2019 15,937 -8,135 7,802 

2020-2070 15,937 0 15,937 

 

METHODOLOGY 

WSP used the same methodology as the Beach and others (2016) report to calculate and report 
the results from Run 11.  A summary of the methodology is included below, and any changes or 
differences made are included in discussion. 
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showing pumping rates is immediately followed by Fannin and Grayson county pumping rate 
tables.   
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2030

  0SW and GW Interactions

2040

  0Recharge

2050

-21Vertical Leakage Upper

2060

-70Vertical Leakage Lower

2070

 72Lateral Flow

2080

-19Net from other zones

  0Net Water Budget

  0Net leakage

 424

 -10

   0

   0

 -61

-166

-187

-414

   0

   0

 300

 -10

   0

   0

 -61

-161

 -68

-290

   0

   0

 199

 -10

   0

   0

 -59

-155

  25

-189

   0

   0

 137

 -10

   0

   0

 -57

-152

  82

-127

   0

   0

  98

 -10

   0

   0

 -55

-152

 119

 -88

   0

   0

  71

 -10

   0

   0

 -54

-151

 144

 -61

   0

   0

  52

 -10

   0

   0

 -54

-151
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 -42

   0

   0
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2010

 1,886Storage

2020

-1,381Pumping

2030

     0SW and GW Interactions

2040

     0Recharge

2050

    70Vertical Leakage Upper

2060

     0Vertical Leakage Lower

2070

  -575Lateral Flow

2080

  -505Net from other zones

     0Net Water Budget

     0Net leakage

   691

-1,381

     0

     0

   165

     0

   525

   690

     0

     0

   387

-1,381

     0

     0

   161

     0

   833

   994

     0

     0

   266

-1,381

     0

     0

   155

     0

   960

 1,115

     0

     0

   193

-1,381

     0

     0

   152

     0

 1,036

 1,188

     0

     0

   141

-1,381

     0

     0

   152

     0

 1,088

 1,240

     0

     0

   104

-1,381

     0

     0

   151

     0

 1,126

 1,277

     0

     0

    77

-1,381

     0

     0

   151

     0

 1,153

 1,304

     0

     0
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2010

     0Storage

2020

     0Pumping

2030

     0SW and GW Interactions

2040

     0Recharge

2050

 9,235Vertical Leakage Upper

2060

-9,270Vertical Leakage Lower

2070

    35Lateral Flow

2080

     0Net from other zones

     0Mass Balance

     0

     0

     0

     0

 9,482

-9,514

    32

     0

     0

     0

     0

     0

     0

 9,622

-9,651

    29

     0

     0

     0

     0

     0

     0

 9,742

-9,768

    26

     0

     0

     0

     0

     0

     0

 9,852

-9,876

    24

     0

     0

     0

     0

     0

     0

 9,957

-9,978

    21

     0

     0

      0

      0

      0

      0

 10,195

-10,210

     15

      0

      0

      0

      0

      0

      0

 10,361

-10,371

     10

      0

      0
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2010

     0Storage

2020

     0Pumping

2030

     0SW and GW Interactions

2040

     0Recharge

2050

 9,270Vertical Leakage Upper

2060

-9,305Vertical Leakage Lower

2070

    35Lateral Flow

2080

     0Net from other zones

     0Mass Balance

     0

     0

     0

     0

 9,514

-9,546

    32

     0

     0

     0

     0

     0

     0

 9,651

-9,680

    29

     0

     0

     0

     0

     0

     0

 9,769

-9,795

    26

     0

     0

     0

     0

     0

     0

 9,875

-9,899

    24

     0

     0

     0

     0

     0

     0

 9,978

-9,999

    21

     0

     0

      0

      0

      0

      0

 10,210

-10,225

     15

      0

      0

      0

      0

      0

      0
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-10,381

     10

      0
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2010

      0Storage

2020

      0Pumping

2030

      0SW and GW Interactions

2040

      0Recharge

2050

 10,337Vertical Leakage Upper

2060

-10,352Vertical Leakage Lower

2070

     15Lateral Flow

2080

      0Net from other zones

      0Net Water Budget

      0Net leakage

      0

      0

      0

      0

 10,566

-10,578

     12

      0

      0

      0

      0

      0

      0

      0

 10,690

-10,700

     10

      0

      0

      0

      0

      0

      0

      0

 10,799

-10,806

      7

      0

      0

      0

      0

      0

      0

      0

 10,898

-10,903

      5

      0

      0

      0

      0

      0

      0

      0

 10,994

-10,996

      2

      0

      0

      0

      0

      0

      0

      0

 11,216

-11,212

     -4

      0

      0

      0

      1

      0

      0

      0

 11,361

-11,354

     -8

     -1

      0

      0
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2010

      0Storage

2020

    -41Pumping

2030

      0SW and GW Interactions

2040

    743Recharge

2050

  9,609Vertical Leakage Upper

2060

-10,512Vertical Leakage Lower

2070

    201Lateral Flow

2080

   -702Net from other zones

      0Net Water Budget

      0Net leakage

      0

    -41

      0

    743

  9,835

-10,736

    199

   -702

      0

      0

      0

    -41

      0

    743

  9,957

-10,855

    196

   -702

      0

      0

      0

    -41

      0

    743

 10,063

-10,959

    194

   -702

      0

      0

      0

    -41

      0

    743

 10,160

-11,054

    192

   -702

      0

      0

      0

    -41

      0

    743

 10,253

-11,145

    190

   -702

      0

      0

      0

    -41

      0

    743

 10,469

-11,355

    184

   -702

      0

      0

      0

    -41

      0

    417

 10,937

-11,493

    180

   -376

      0

      0
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2010

      2Storage

2020

   -437Pumping

2030

 -3,332SW and GW Interactions

2040

  6,058Recharge

2050

 11,118Vertical Leakage Upper

2060

-11,111Vertical Leakage Lower

2070

  1,034Lateral Flow

2080

  1,041Net from other zones

      0Net Water Budget

      0Net leakage

      1

   -437

 -3,211

  6,058

 11,100

-11,297

    997

    800

      0

      0

      1

   -437

 -3,153

  6,058

 11,103

-11,405

    986

    684

      0

      0

      1

   -437

 -3,108

  6,058

 11,116

-11,501

    979

    594

      0

      0

      1

   -437

 -3,068

  6,058

 11,131

-11,590

    973

    514

      0

      0

      1

   -437

 -3,029

  6,058

 11,145

-11,676

    967

    436

      0

      0

      2

   -437

 -2,992

  6,058

 11,280

-11,878

    959

    361

      0

      0

      4

   -437

 -2,899

  3,430

 13,861

-12,012

    952

  2,801

      0

      0
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2010

      2Storage

2020

   -427Pumping

2030

 -4,462SW and GW Interactions

2040

  2,316Recharge

2050

 17,718Vertical Leakage Upper

2060

-10,922Vertical Leakage Lower

2070

    237Lateral Flow

2080

  7,033Net from other zones

      0Net Water Budget

      0Net leakage

      1

   -427

 -4,339

  2,316

 17,658

-11,076

    206

  6,788

      0

      0

      1

   -427

 -4,287

  2,316

 17,662

-11,174

    196

  6,684

      0

      0

      1

   -427

 -4,251

  2,316

 17,687

-11,262

    187

  6,612

      0

      0

      1

   -427

 -4,222

  2,316

 17,718

-11,342

    178

  6,554

      0

      0

      1

   -427

 -4,195

  2,316

 17,750

-11,419

    169

  6,500

      0

      0

      2

   -427

 -4,173

  2,316

 17,907

-11,606

    154

  6,455

      0

      0

      4

   -427

 -4,085

  1,325

 18,857

-11,725

    136

  7,268

      0

      0
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2010

      4Storage

2020

-11,142Pumping

2030

-13,905SW and GW Interactions

2040

 10,181Recharge

2050

 28,551Vertical Leakage Upper

2060

      0Vertical Leakage Lower

2070

    216Lateral Flow

2080

 28,767Net from other zones

      0Net Water Budget

      0Net leakage

      3

-11,142

-13,316

 10,181

 27,528

      0

     62

 27,590

      0

      0

      4

-11,142

-12,964

 10,181

 26,922

      0

    -37

 26,885

      0

      0

      5

-11,142

-12,618

 10,181

 26,317

      0

   -125

 26,192

      0

      0

      6

-11,142

-12,254

 10,181

 25,669

      0

   -206

 25,463

      0

      0

      7

-11,142

-11,870

 10,181

 24,977

      0

   -283

 24,694

      0

      0

      8

-11,142

-11,492

 10,181

 24,410

      0

   -473

 23,937

      0

      0

     31

-11,142

-10,779

  5,827

 27,457

      0

   -615

 26,842

      0

      0
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2010

      0Storage

2020

      0Pumping

2030

-12,078SW and GW Interactions

2040

 12,802Recharge

2050

  7,228Vertical Leakage Upper

2060

  4,045Vertical Leakage Lower

2070

     81Lateral Flow

2080

 11,354Net from other zones

      0Mass Balance

      0

      0

-11,685

 12,802

  7,793

  2,694

     81

 10,568

      0

      0

      0

-11,388

 12,802

  7,674

  2,220

     80

  9,974

      0

      0

      0

-11,154

 12,802

  7,453

  1,973

     80

  9,506

      0

      0

      0

-10,969

 12,802

  7,241

  1,815

     80

  9,136

      0

      0

      0

-10,819

 12,802

  7,054

  1,703

     79

  8,836

      0

      0

      0

-10,694

 12,802

  6,889

  1,618

     79

  8,586

      0

      0

      0

-10,058

  8,651

  9,884

  1,503

     78

 11,465

      0
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2010

      0Storage

2020

      0Pumping

2030

-42,140SW and GW Interactions

2040

 47,478Recharge

2050

 32,757Vertical Leakage Upper

2060

  3,961Vertical Leakage Lower

2070

     84Lateral Flow

2080

 36,802Net from other zones

      0Mass Balance

      0

      0

-41,561

 47,478

 32,951

  2,610

     83

 35,644

      0

      0

      0

-41,176

 47,478

 32,654

  2,137

     83

 34,874

      0

      0

      0

-40,912

 47,478

 32,374

  1,890

     82

 34,346

      0

      0

      0

-40,724

 47,478

 32,155

  1,733

     82

 33,970

      0

      0

      0

-40,573

 47,478

 31,965

  1,621

     82

 33,668

      0

      0

      0

-40,458

 47,478

 31,821

  1,536

     81

 33,438

      0

      0

      0

-38,012

 31,911

 42,610

  1,422

     81

 44,113

      0
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2010

    512Storage

2020

 -1,091Pumping

2030

-15,197SW and GW Interactions

2040

 16,439Recharge

2050

 21,003Vertical Leakage Upper

2060

 -5,404Vertical Leakage Lower

2070

 -1,065Lateral Flow

2080

 14,534Net from other zones

      0Net Water Budget

      0Net leakage

    346

 -1,091

-14,726

 16,439

 22,785

 -7,761

 -1,266

 13,758

      0

      0

    201

 -1,091

-14,362

 16,439

 23,146

 -8,608

 -1,363

 13,175

      0

      0

    111

 -1,091

-14,091

 16,439

 23,137

 -9,007

 -1,407

 12,723

      0

      0

     66

 -1,091

-13,878

 16,439

 23,006

 -9,233

 -1,431

 12,342

      0

      0

     42

 -1,091

-13,704

 16,439

 22,837

 -9,374

 -1,445

 12,018

      0

      0

     28

 -1,091

-13,556

 16,439

 22,658

 -9,467

 -1,455

 11,736

      0

      0

     27

 -1,091

-12,787

 10,942

 26,665

 -9,508

 -1,461

 15,696

      0

      0
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2010

    480Storage

2020

   -743Pumping

2030

-10,560SW and GW Interactions

2040

  8,960Recharge

2050

 17,564Vertical Leakage Upper

2060

 -4,508Vertical Leakage Lower

2070

   -633Lateral Flow

2080

 12,423Net from other zones

      0Net Water Budget

      0Net leakage

    583

   -743

-10,043

  8,960

 18,888

 -6,896

   -706

 11,286

      0

      0

   326

  -743

-9,690

 8,960

19,029

-7,403

  -789

10,837

     0

     0

   191

  -743

-9,443

 8,960

18,934

-7,598

  -858

10,478

     0

     0

   120

  -743

-9,258

 8,960

18,789

-7,702

  -908

10,179

     0

     0

    80

  -743

-9,115

 8,960

18,643

-7,768

  -942

 9,933

     0

     0

    55

  -743

-8,999

 8,960

18,505

-7,813

  -966

 9,726

     0

     0

    48

  -743

-8,268

 6,043

20,002

-7,832

  -982

11,188

     0

     0
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2010

   818Storage

2020

-2,474Pumping

2030

-1,903SW and GW Interactions

2040

 2,618Recharge

2050

 5,695Vertical Leakage Upper

2060

-1,607Vertical Leakage Lower

2070

-1,244Lateral Flow

2080

 2,844Net from other zones

     0Net Water Budget

     0Net leakage

   196

-2,474

-1,727

 2,618

 7,732

-2,823

-1,795

 3,114

     0

     0

    90

-2,474

-1,589

 2,618

 7,962

-3,163

-1,855

 2,944

     0

     0

    50

-2,474

-1,490

 2,618

 7,960

-3,292

-1,882

 2,786

     0

     0

    32

-2,474

-1,415

 2,618

 7,913

-3,361

-1,898

 2,654

     0

     0

    21

-2,474

-1,357

 2,618

 7,865

-3,406

-1,910

 2,549

     0

     0

    15

-2,474

-1,313

 2,618

 7,821

-3,437

-1,917

 2,467

     0

     0

    15

-2,474

-1,092

 1,808

 8,208

-3,453

-1,920

 2,835

     0

     0
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2010

   638Storage

2020

  -364Pumping

2030

-2,280SW and GW Interactions

2040

   524Recharge

2050

 5,644Vertical Leakage Upper

2060

-2,139Vertical Leakage Lower

2070

   257Lateral Flow

2080

 3,762Net from other zones

     0Net Water Budget

     0Net leakage

   458

  -364

-2,124

   524

 6,547

-3,578

   661

 3,630

     0

     0

   183

  -364

-2,027

   524

 6,693

-3,684

   702

 3,711

     0

     0

    98

  -364

-1,957

   524

 6,682

-3,727

   701

 3,656

     0

     0

    61

  -364

-1,905

   524

 6,647

-3,754

   696

 3,589

     0

     0

    42

  -364

-1,865

   524

 6,612

-3,774

   690

 3,528

     0

     0

    30

  -364

-1,833

   524

 6,578

-3,788

   686

 3,476

     0

     0

    24

  -364

-1,753

   360

 6,599

-3,796

   683

 3,486

     0

     0
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2010

 2,423Storage

2020

-5,850Pumping

2030

-2,146SW and GW Interactions

2040

 1,272Recharge

2050

 5,159Vertical Leakage Upper

2060

     0Vertical Leakage Lower

2070

 1,288Lateral Flow

2080

 6,447Net from other zones

     0Net Water Budget

     0Net leakage

   270

-5,850

-2,107

 1,272

 6,520

     0

 2,002

 8,522

     0

     0

   105

-5,850

-2,076

 1,272

 6,564

     0

 2,061

 8,625

     0

     0

    57

-5,850

-2,053

 1,272

 6,561

     0

 2,066

 8,627

     0

     0

    36

-5,850

-2,034

 1,272

 6,551

     0

 2,059

 8,610

     0

     0

    25

-5,850

-2,021

 1,272

 6,544

     0

 2,051

 8,595

     0

     0

    18

-5,850

-2,011

 1,272

 6,539

     0

 2,043

 8,582

     0

     0

    14

-5,850

-1,918

   887

 6,746

     0

 2,039

 8,785

     0

     0
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2010

     0Storage

2020

     0Pumping

2030

     0SW and GW Interactions

2040

     0Recharge

2050

-7,935Vertical Leakage Upper

2060

 7,891Vertical Leakage Lower

2070

    44Lateral Flow

2080

     0Net from other zones

     0Mass Balance

     0

     0

     0

     0

-7,142

 7,099

    43

     0

     0

     0

     0

     0

     0

-6,667

 6,625

    42

     0

     0

     0

     0

     0

     0

-6,375

 6,333

    42

     0

     0

     0

     0

     0

     0

-6,177

 6,135

    42

     0

     0

     0

     0

     0

     0

-6,022

 5,981

    41

     0

     0

     0

     0

     0

     0

-5,897

 5,856

    41

     0

     0

     0

     0

     0

     0

-5,733

 5,693

    40

     0

     0
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2010

     0Storage

2020

     0Pumping

2030

-9,864SW and GW Interactions

2040

13,685Recharge

2050

-1,847Vertical Leakage Upper

2060

 7,846Vertical Leakage Lower

2070

    44Lateral Flow

2080

 6,043Net from other zones

     0Mass Balance

     0

     0

-9,349

13,685

-2,085

 7,055

    43

 5,013

     0

     0

     0

-9,161

13,685

-1,988

 6,582

    43

 4,637

     0

     0

     0

-9,040

13,685

-1,938

 6,290

    43

 4,395

     0

     0

     0

-8,949

13,685

-1,921

 6,092

    42

 4,213

     0

     0

     0

-8,875

13,685

-1,917

 5,940

    42

 4,065

     0

     0

     0

-8,813

13,685

-1,914

 5,814

    41

 3,941

     0

     0

     0

-8,358

 8,652

 2,371

 5,652

    41

 8,064

     0
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2010

    -9Storage

2020

     0Pumping

2030

  -727SW and GW Interactions

2040

   666Recharge

2050

 5,596Vertical Leakage Upper

2060

-4,578Vertical Leakage Lower

2070

  -221Lateral Flow

2080

   797Net from other zones

     0Net Water Budget

     0Net leakage

     3

     0

  -679

   666

 6,906

-5,995

  -222

   689

     0

     0

     3

     0

  -651

   666

 7,716

-6,858

  -225

   633

     0

     0

     2

     0

  -632

   666

 8,115

-7,292

  -227

   596

     0

     0

     1

     0

  -620

   666

 8,317

-7,516

  -228

   573

     0

     0

     1

     0

  -611

   666

 8,435

-7,651

  -229

   555

     0

     0

     1

     0

  -605

   666

 8,511

-7,738

  -230

   543

     0

     0

     1

     0

  -567

   439

 8,717

-7,793

  -230

   694

     0

     0
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2010

     -2Storage

2020

   -120Pumping

2030

-24,370SW and GW Interactions

2040

 19,196Recharge

2050

 34,122Vertical Leakage Upper

2060

 -3,895Vertical Leakage Lower

2070

   -561Lateral Flow

2080

 29,666Net from other zones

      0Net Water Budget

      0Net leakage

     11

   -120

-22,861

 19,196

 32,521

 -5,231

   -655

 26,635

      0

      0

     11

   -120

-22,098

 19,196

 31,858

 -5,960

   -789

 25,109

      0

      0

      6

   -120

-21,540

 19,196

 31,176

 -6,301

   -877

 23,998

      0

      0

      4

   -120

-21,110

 19,196

 30,539

 -6,472

   -927

 23,140

      0

      0

      3

   -120

-20,762

 19,196

 29,979

 -6,574

   -960

 22,445

      0

      0

      2

   -120

-20,465

 19,196

 29,473

 -6,639

   -982

 21,852

      0

      0

      4

   -120

-19,288

 11,956

 34,413

 -6,679

   -998

 26,736

      0

      0
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2010

   422Storage

2020

-2,197Pumping

2030

     0SW and GW Interactions

2040

     0Recharge

2050

 3,779Vertical Leakage Upper
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   -169

  1,350

 10,613

-11,424

   -182

   -993

      0

      0

      0

    -19

   -165

  1,350

 10,679

-11,499

   -181

 -1,001

      0

      0

      0

    -19

   -161

  1,350

 10,720

-11,548

   -181

 -1,009

      0

      0

      0

    -19

   -158

  1,350

 10,747

-11,582

   -180

 -1,015

      0

      0

      0

    -19

   -150

    818

 11,268

-11,587

   -180

   -499

      0

      0

Montague County 

Paluxy Layer 

GMA 8 Desired Future Conditions Explanatory Report August 2011

Appendix E 276



2010

     3Storage

2020

   -33Pumping

2030

-7,044SW and GW Interactions

2040

11,378Recharge
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13,855
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-1,294Lateral Flow
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 4,011Net from other zones
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2030
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     0Vertical Leakage Lower
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-1,679Lateral Flow
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13,092Net from other zones

     0Net Water Budget

     0Net leakage
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-4,223
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Groundwater Management Area 8 Appendices

Appendix F
Central Texas GCD Modeling Results for the Llano Uplift DFCs

Appendix F contains the modeling results of work completed by WSP (USA) in 2020
under contract with the Central Texas Groundwater Conservation District to assess the
impact of various pumping scenarios on the average drawdowns predicted by the Llano
Uplift groundwater availability model (GAM) in groundwater management area (GMA)
8. The main purpose for this analysis was to assess the long-term regional drawdowns
predicted by the Llano Uplift GAM based on various pumping scenarios in GMA 8 and to
provide insight for selecting proposed Desired Future Conditions (DFC) for the Llano
Uplift aquifers in GMA 8 for the 2021 DFC joint planning cycle.
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County Aquifer 2010 2020 2030 2040 2050 2060 2070 2080
Brown Marble Falls 25              25              25              25              25              25              25              -
Brown Ellenburger-San Saba 131            131            131            131            131            131            131            -
Brown Hickory 12              12              12              12              12              12              12              -
Burnet Marble Falls 2,738        2,738        2,738        2,738        2,738        2,738        2,738        -
Burnet Ellenburger-San Saba 10,834      10,834      10,834      10,834      10,834      10,834      10,834      -
Burnet Hickory 3,415        3,415        3,415        3,415        3,415        3,415        3,415        -

Lampasas Marble Falls 2,839        2,839        2,839        2,839        2,839        2,839        2,839        -
Lampasas Ellenburger-San Saba 2,595        2,595        2,595        2,595        2,595        2,595        2,595        -
Lampasas Hickory 113            113            113            113            113            113            113            -

Mills Marble Falls 25              25              25              25              25              25              25              -
Mills Ellenburger-San Saba 499            499            499            499            499            499            499            -
Mills Hickory 36              36              36              36              36              36              36              -

Current MAG Results
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County Aquifer 2010 2020 2030 2040 2050 2060 2070 2080
Brown Marble Falls 25              25              25              25              25              25              25              25              
Brown Ellenburger-San Saba 131            131            131            131            131            131            131            131            
Brown Hickory 12              12              12              12              12              12              12              12              
Burnet Marble Falls 6,845        6,845        6,845        6,845        6,845        6,845        6,845        6,845        
Burnet Ellenburger-San Saba 27,086      27,086      27,086      27,086      27,086      27,086      27,086      27,086      
Burnet Hickory 8,538        8,538        8,538        8,538        8,538        8,538        8,538        8,538        

Lampasas Marble Falls 7,097        7,097        7,097        7,097        7,097        7,097        7,097        7,097        
Lampasas Ellenburger-San Saba 6,487        6,487        6,487        6,487        6,487        6,487        6,487        6,487        
Lampasas Hickory 283            283            283            283            283            283            283            283            

Mills Marble Falls 63              63              63              63              63              63              63              63              
Mills Ellenburger-San Saba 1,248        1,248        1,248        1,248        1,248        1,248        1,248        1,248        
Mills Hickory 90              90              90              90              90              90              90              90              

High Q MAG Results
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County Aquifer 2010 2020 2030 2040 2050 2060 2070 2080
Brown Marble Falls 25              25              25              25              25              25              25              25              
Brown Ellenburger-San Saba 131            131            131            131            131            131            131            131            
Brown Hickory 12              12              12              12              12              12              12              12              
Burnet Marble Falls 6,845        6,845        6,845        6,845        6,845        6,845        6,845        6,845        
Burnet Ellenburger-San Saba 27,086      27,086      27,086      27,086      27,086      27,086      27,086      27,086      
Burnet Hickory 8,538        8,538        8,538        8,538        8,538        8,538        8,538        8,538        

Lampasas Marble Falls 7,097        7,097        7,097        7,097        7,097        7,097        7,097        7,097        
Lampasas Ellenburger-San Saba 6,487        6,487        6,487        6,487        6,487        6,487        6,487        6,487        
Lampasas Hickory 283            283            283            283            283            283            283            283            

Mills Marble Falls 63              63              63              63              63              63              63              63              
Mills Ellenburger-San Saba 1,248        1,248        1,248        1,248        1,248        1,248        1,248        1,248        
Mills Hickory 90              90              90              90              90              90              90              90              

High Q MAG Results
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County Scenario Marble Falls Ellenburger-San Saba Hickory
Brown 2009 Q 2.9 2.9 2.9
Brown Current Q 3.2 3.2 3.1
Brown High Q 3.6 3.6 3.6
Burnet 2009 Q 1.4 1.1 0.7
Burnet Current Q 11.3 11.5 11.1
Burnet High Q 41.3 42.6 42.0

Lampasas 2009 Q 3.8 3.8 3.8
Lampasas Current Q 16.4 16.2 16.1
Lampasas High Q 42.3 41.8 41.7

Mills 2009 Q 3.8 3.8 3.8
Mills Current Q 8.9 8.9 8.9
Mills High Q 18.7 18.7 18.7

Llano Upli�(t DFC Results (Average Drawdown)
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County Scenario Marble Falls Ellenburger-San Saba Hickory
Brown 2009 Q 99.9 99.9 99.9
Brown Current Q 99.8 99.9 99.9
Brown High Q 99.8 99.9 99.9
Burnet 2009 Q 100.1 100.0 100.0
Burnet Current Q 98.3 99.3 99.6
Burnet High Q 92.8 97.1 98.3

Lampasas 2009 Q 99.8 99.9 99.9
Lampasas Current Q 98.3 99.1 99.5
Lampasas High Q 95.2 97.6 98.7

Mills 2009 Q 99.8 99.9 99.9
Mills Current Q 99.5 99.8 99.8
Mills High Q 98.9 99.5 99.5

Llano Upli�(t DFC Results (Perc. Sat Thickness Remaining)
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County Aquifer 2010 2020 2030 2040 2050 2060 2070 2080
Brown Marble Falls 25              25              25              25              25              25              25              -
Brown Ellenburger-San Saba 131            131            131            131            131            131            131            -
Brown Hickory 12              12              12              12              12              12              12              -
Burnet Marble Falls 2,738 2,738 2,738 2,738 2,738 2,738 2,738 -
Burnet Ellenburger-San Saba 10,834 10,834 10,834 10,834 10,834 10,834 10,834 -
Burnet Hickory 3,415 3,415 3,415 3,415 3,415 3,415 3,415 -

Lampasas Marble Falls 2,839 2,839 2,839 2,839 2,839 2,839 2,839 -
Lampasas Ellenburger-San Saba 2,595 2,595 2,595 2,595 2,595 2,595 2,595 -
Lampasas Hickory 113            113            113            113            113            113            113            -

Mills Marble Falls 25              25              25              25              25              25              25              -
Mills Ellenburger-San Saba 499            499            499            499            499            499            499            -
Mills Hickory 36              36              36              36              36              36              36              -

County Aquifer 2010 2020 2030 2040 2050 2060 2070 2080
Brown Marble Falls 25              25              25              25              25              25              25              25              
Brown Ellenburger-San Saba 131            131            131            131            131            131            131            131            
Brown Hickory 12              12              12              12              12              12              12              12              
Burnet Marble Falls 2,220 2,220 2,220 2,220 2,220 2,220 2,220 2,220 
Burnet Ellenburger-San Saba 5,244 5,244 5,244 5,244 5,244 5,244 5,244 5,244 
Burnet Hickory 1,088 1,088 1,088 1,088 1,088 1,088 1,088 1,088 

Lampasas Marble Falls 363            363            363            363            363            363            363            363            
Lampasas Ellenburger-San Saba 351            351            351            351            351            351            351            351            
Lampasas Hickory 113            113            113            113            113            113            113            113            

Mills Marble Falls 20              20              20              20              20              20              20              20              
Mills Ellenburger-San Saba 100            100            100            100            100            100            100            100            
Mills Hickory 36              36              36              36              36              36              36              36              

Current MAG Results

2009 Q MAG Results
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County Aquifer 2010 2020 2030 2040 2050 2060 2070 2080
Brown Marble Falls 25              25              25              25              25              25              25              25              
Brown Ellenburger-San Saba 131            131            131            131            131            131            131            131            
Brown Hickory 12              12              12              12              12              12              12              12              
Burnet Marble Falls 6,845        6,845        6,845        6,845        6,845        6,845        6,845        6,845        
Burnet Ellenburger-San Saba 27,086      27,086      27,086      27,086      27,086      27,086      27,086      27,086      
Burnet Hickory 8,538        8,538        8,538        8,538        8,538        8,538        8,538        8,538        

Lampasas Marble Falls 7,097        7,097        7,097        7,097        7,097        7,097        7,097        7,097        
Lampasas Ellenburger-San Saba 6,487        6,487        6,487        6,487        6,487        6,487        6,487        6,487        
Lampasas Hickory 283            283            283            283            283            283            283            283            

Mills Marble Falls 63              63              63              63              63              63              63              63              
Mills Ellenburger-San Saba 1,248        1,248        1,248        1,248        1,248        1,248        1,248        1,248        
Mills Hickory 90              90              90              90              90              90              90              90              

High Q MAG Results
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July 26, 2019

GMA 8 
Joint Groundwater Planning

1
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Discussion and possible action on potential model runs for 
this planning cycle

Meeting scheduled with TWDB staff to discuss GMA 8 
issues

�ƒWSP consultant team
�ƒJoe, Dirk, Drew, and Mitchell

Modeling Issues

Agenda Item 7

2
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Northern Trinity Woodbine 
GAM

�ƒTrinity
�ƒWoodbine
�ƒCurrent budget allows one

updated simulation

Northern Edwards (BFZ) GAM
�ƒEdwards BFZ
�ƒClearwater UWCD funding

Major Aquifers

3
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Llano Uplift Aquifer System GAM
�ƒEllenburger -San Saba
�ƒHickory
�ƒMarble Falls
�ƒNo funding in current budget

Nacatoch Aquifer GAM
�ƒNon -relevant last round

Brazos River Alluvium Aquifer GAM
�ƒNon -relevant last round

Blossom Aquifer GAM
�ƒNon -relevant last round

Cross Timbers Aquifer GAM
�ƒCross Timbers 
�ƒGAM likely not ready in this round
�ƒRelevant or NOT?

Minor Aquifers

4
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Northern Trinity Woodbine GAM
�ƒRun 10

Modeling Runs

5
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Used TWDB accepted version of the GAM
Initial conditions set as simulated water levels on January 
1, 2010 from transient calibration run
Adjusted pumping amounts based on GCD input
No changes to areal distribution of pumping from 
baseline
No changes in aquifer assignment of pumping from 
baseline
Set pumping so that model code would not automatically 
reduce pumping amounts

Run 10 Description

6
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Adjusted pumping amounts based on GCD input
�ƒThings to consider:

�ƒ Rule changes
�ƒ New permits
�ƒ Anticipated pumping changes
�ƒ Balancing highest practicable and conservation
�ƒ Comments from last round of planning
�ƒ Other

�ƒWe propose that each GCD review the TWDB MAG spreadsheet 
and adjust pumping estimates

Vertical adjustment of pumping
�ƒRun 10 - Set pumping so that model code would not 

automatically reduce pumping amounts
�ƒTell us if you want to adjust

Run 11 �² Update of NTWGAM

7
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Questions

8
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Discuss plan and schedule for GMA 8 consideration of 
nine factors required by Texas Water Code Subsections 
36.108(d)(1 �² 9) in the third round of DFC joint planning

Agenda Item 8

9

GMA 8 Desired Future Conditions Explanatory Report August 2021

Appendix G 9



Factor presentations �² Three GMA 8 Meetings (November 
2019, February 2020, and May 2020)

Focused discussion on factors during each meeting

WSP Team presentations to guide discussions �² GCDs 
make presentations available during 90 -day public 
comment period

Factor presentation content to be reflective of 
explanatory report content

Re-visit factor discussions as needed when various GAM 
runs, or DFC statements considered

WSP Team Approach to Presenting 
Information on Nine Factors 
(Texas Water Code Subsections 36.108(d)(1 -9))
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Proposed Schedule for Factors

Aquifer Uses or 
Conditions

Supply Needs &  
Management 

Strategies

Hydrological 
Conditions

Environmental 
Impacts

Subsidence 
Impacts

Socioeconomic 
Impacts

Private Property 
Rights

DFC Feasibility Other Relevant 
Information

11

November 2019

February 2020

May 2020

GMA 8 Desired Future Conditions Explanatory Report August 2021

Appendix G 11



Questions

12
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Discuss plan for updating and preparing the GMA 8 
explanatory report for the third round of DFC joint 
planning

Agenda Item 9

13
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Use GMA 8 second round of DFC joint planning ER as 
starting point

Update ER discussion and appendices as needed

WSP Team presents and reviews 1st ER draft �² August 2020

GMA 8 considers ER approval �² November 2020

WSP Team Approach to Preparing the 
Explanatory Report 
(Texas Water Code Section 36.108(d -3))

14
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Questions

15
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Discussion and possible action of joint planning schedule

Agenda Item 10

16
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Planning Schedule

17

GMA 8 Desired Future Conditions Explanatory Report August 2021

Appendix G 17



Planning Schedule
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Questions

19
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GMA 8 
Joint Groundwater 

Planning
November 22, 2019
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Run 11 �õUpdate of NTWGAM DFC/MAG Run

GMA 8 representatives met with TWDB

WSP has received Pumping Updates from:
�² Upper Trinity GCD
�² Southern Trinity GCD (still working)

Path forward
�² Complete updated run and present results at February meeting

Agenda Item 6
Discussion and possible action of upcoming model run inputs.

2
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MAGs from this round of planning will be used in 2027 State Water 
Plan (2030 -2080)

�² New run will begin in 2010 (no change)
�² WSP will extend DFC Model run to 2080
�² 2070 input will be used for 2071 -2080
�² ���¸�É�ƒ�e���°�É�ƒ�h�����º�ƒ�•�p�É�p���º�A�6�ù�•�p���A�6�����6���Ã���{�p���ï�Z�������¥���"�"���4�ƒ���É���É�ƒ�º�����°�É�ƒ�h���X�[�Z�Ý�W�Z���Á�ƒ�°�p�ð
�² WSP will update pumping as provided by GCDs
�² WSP will provide files to TWDB as early as possible

Subsidence vulnerability report should be used when considering 
the subsidence factor in setting DFCs in this round of joint planning

For non -relevant aquifers, RWPGs provide groundwater availability 
estimates (reviewed by TWDB staff) 

Summary of August 8, 2019 meeting with TWDB

3
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Upper Trinity GCD 
updated pumping

Agenda Item 6
Discussion and possible action of upcoming model run inputs.

4

Aquifer O/D* County acft
Glen Rose Outcrop Hood 792                          
Glen Rose Downdip Hood 125                          
Paluxy Outcrop Hood 159                          
Twin Mountains Outcrop Hood 5,025                       
Twin Mountains Downdip Hood 10,768                     
Antlers Outcrop Montague 6,114                       
Antlers Downdip Montague
Antlers Outcrop Parker 2,905                       
Antlers Downdip Parker
Glen Rose Outcrop Parker 3,684                       
Glen Rose Downdip Parker 1,406                       
Paluxy Outcrop Parker 2,614                       
Paluxy Downdip Parker 50                             
Twin Mountains Outcrop Parker 1,294                       
Twin Mountains Downdip Parker 2,527                       
Antlers Outcrop Wise 9,106                       
Antlers Downdip Wise 2,439                       

49,009                    TOTAL

*O/D refers to the "outcrop" or "downdip" portion of each aquifer
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The Nacatoch, Blossom and Brazos River Alluvium aquifers were 
classified as non -relevant for the purposes of joint planning
DFCs were not adopted for these aquifers

Review of NON -RELEVANT Aquifers 

5
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Questions ?

6
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Presentations and discussions regarding Environmental Impacts, 
Subsidence Impacts, and Hydrological Conditions factors as they 
relate to Desired Future Conditions pursuant to Texas Water Code 
Section 36.108(d).

Agenda Item 7

7
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GMA 8 Schedule to Discuss Nine Factors

Aquifer Uses or 
Conditions

Supply Needs &  
Management 

Strategies

Hydrological 
Conditions

Environmental 
Impacts

Subsidence
Impacts

Socioeconomic 
Impacts

Private Property 
Rights

DFC Feasibility Other Relevant 
Information

8

November 2019

February 2020

May 2020
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Hydrological
Conditions

9
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Hydrological Conditions Summary: Water Level 
Data

�² TWDB GWDB water level data

�² Define relevant TWDB aquifer codes

�² Count measurements and throw out null values.
�² Wells with less than 3 measurements; and
�² Wells that do not have a measurement since 2000

�² Selection criteria reduced well locations with water levels 
from 8,461 to 677 wells used for mapping/hydrographs

�² WSP will provide PDFs for GMA 8 posting and review
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WOODBINE 
AQUIFER WELLS 
WITH 
HYDROGRAPHS
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WOODBINE 
AQUIFER WELLS 
WITH 
HYDROGRAPHS
IN 
COLLIN COUNTY
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14

ANTLERS 
AQUIFER WELLS 
WITH 
HYDROGRAPHS
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15

PALUXY
AQUIFER WELLS 
WITH 
HYDROGRAPHS
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