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Outline 

• Recent Reports on Groundwater Sustainability 

• GMA 12:  DFCs and Explanatory Report

• Qualifications for GWAP

• GWAP Annual Needs Assessment Draft Report

• Guidance Document 2021 Draft Report 

• Monitoring Compliance Update 
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Recent Reports on Groundwater 
Sustainability 
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Meadows Center for the Environment 

• Aquifers of Texas 

• Historical Perspective of 
Sustainability

• Sustainability 

– Water planning 

– Groundwater management 

– Desired Future Conditions 

• GWAP Annual Needs 
Assessment Draft Report

• Types of Factors that Could 
Lead to Groundwater 
Sustainability

• Recommendations
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Sustainable Production
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Recharge Myth

“Sustainable ground-water developments have 
almost nothing to do with recharge ……Capture 
from natural discharge is usually what determines 
the size of a sustainable development

(Bredehoeft, J., 1997, “Safe Yield and the Water Budget Myth,” Groundwater, Vol 35, 6)
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Groundwater Sustainability

Groundwater sustainability is consistent Chapter 36 of Texas 
Water Code (TWC) requirements for establishing DFCs

• TWC §36.108 (d):  “ the districts shall consider nine factors when developing the 

DFCs “ (aquifer conditions, water supply needs and management strategies, hydrological 

conditions, environmental impacts, land subsidence, socioeconomic, private property 

right)  

• TWC §36.108 (d-2): must 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.
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Environmental Defense Fund 

• GCD Authorities

• Tools for Achieving 
Sustainable 
Groundwater 
Management

• Pathway to More 
Sustainable 
Management
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Barriers to Sustainable Management

Potential Conflict from Opposing Management Goals

Potential Problems with Establishing a Balance 

Potential Problems with Sufficient Hydrogeologic Information/Data
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Pathways for GCDs to Better Equipped for 
Promoting Sustainable Production  

• Building Public Engagement and Buy-in 

– Proactively engaging public in long-term vision and strategy

– Strong case to be made for sustainable management is critical to protecting 
property rights 

• Navigating Uncharted Territory Through Small Steps  

– Concerns regarding legal and political risks 

– Involve small stakeholder groups to address localized concerns

– Implement new management tools on an “opt-in” or voluntary/incentive basis  
(call out to POSGCD Conservancy Program) 

• Continually Develop and Refine Local Data, Science, and 
Models 

– Without decision support tools and information GCDs cannot adequately 
address potential outcomes of GW management decisions 

– Consider applying for federal grants and funding from private entities  
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Discussion Topics 

• Investigate Groundwater Sustainability (District, GMA 12)

– Define and determine Maximum Sustainable Production

– Define and determine different levels of Groundwater Sustainability

• Verbalize DFC Goals  

– What are  acceptable impacts to existing wells, groundwater resources, GW-SW 
interactions 

– Explain how to quantify acceptable impacts to existing wells  (GWAP + economics)

– Explain how to protect/preserve GW resources  (shallow DFC + monitoring + 
analyses)

– Chapter 36 

• Pursue Grants/Funding for GMA 12

– Data Support System for  monitoring, managing, and evaluating measured water 
levels 

– Approaches for defining and evaluating groundwater sustainability 

– Interactive web site for GMA 12 stakeholders 
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Example of GCD Funding From Grants
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GMA 12:  DFCs and Explanatory Report
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GMA 12 Explanatory Report 

• Submission to TWDB by 
January 30, 2022   (60 days 
after adoption of DFCs by 
resolution) 

• GCD Consultants 

– Using 2017 Explanatory 
Report as template 

– Partitioning  the writing 
assignments  based on 
presentations  

– Draft by Jan. 7, 2022 

• Response to Comments 
Limit to those received 
during 90-day comment 
period   



16

Desired Future Conditions 

Note:  POSGCD Carrizo DFC is 10% lower than simulated average drawdown
BVGCD DFCs are 5% higher than simulated average drawdowns for all aquifers except:  Simsboro (10%), BRAA (0%)
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Discussion Topics  

• Presentations/Memos to be Included in Appendix 

– Include presentations associated with nine factors  

– List presentation available on GMA 12 web site 

– Consultants agreed to asks Districts if additional presentations should  
be added 

• Comments on proposed DFCs outside of comment period 

• POSGCD position paper and presentations related to process 

• Non GCDs presentation of other factors (SW-GW interaction, economic impacts, 
existing permit holders, achieving balance)

• Rationale and Justification of DFC Selection 

– Discussion of POSGCD protest of process 

– Discussion of other issues 
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Qualifications for GWAP
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Discussion Topics:  Low-Capacity Wells  
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GWAP Annual Needs Assessment Draft 
Report
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Overview of GANA

Objective:  identify eligible wells where water levels are likely to decline below the 
elevation of the pump setting as a result of regional groundwater production in GMA 12 
within the next 10 years. 

High-Priority wells:  number of wells with pump elevation data 
that the GW model predicts will have  water level in 2030 that are 
less than 15 feet above the elevation of its pump settings recorded 
in the POSGCD database 

Moderate-Priority well: number of wells without pump elevation 
data that the GW model predicts will have water level in 2030 that 
are less than 15 feet above the elevation of if pump setting 
elevation were recorded  
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Overview of GANA

• Model Simulation 
– Updated GAM presented at 

POSGCD Summit 

– PS-19 DFC Run (GMA 12 
adopted simulation)  

• Wells 
– 4605 Exempt Wells

– 105 low-capacity Permitted 
Wells  
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Summary of GWAP in 2020-2021

• Predictions for 2020-2021 GWAP Wells

– 53 wells have been assisted
– Out of the 51 wells with pumps elevation, 2021 GANA simulations identify 45 as 

high-priority wells 
– 16 additional wells are on waiting-list 
– Out of the 16 wells, all are identified as high-priority wells  

• Predictions for Remaining Wells

– 26* wells identified as high priority wells 
(19 Carrizo, 3 Sparta, 3 Calvert Bluff, 1 Queen City) 

– 26 wells identified as moderate priority wells  (all Carrizo)

• Comparison to 2020 GWAP 
– 56 wells identified as high priority wells 

* Reports states 24 wells, but two wells missed  in the report have been recently 
identified as high priority wells
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Contours of Simulated Drawdown and 
Location of High Priority Carrizo Wells  

2020 to 2023 2020 to 2030
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Contours of Simulated Drawdown and Locations of 
High Priority Sparta and Calvert Bluff Wells  

Sparta

2020 to 2030

Calvert Bluff 

2020 to 2030
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Tabulation of 53 GWAP Assisted Wells 
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POSGCD versus TWDB Pumping Estimates:  
2010 to 2019   

Carrizo-Wilcox Aquifer

Brazos River Alluvium 

POSGCD TWDB % Difference POSGCD TWDB % Difference POSGCD TWDB % Difference

2010 645 2,456 -117% 11984 16242 -30% 12,629 18,698 -39%

2011 2,051 3,700 -57% 17970 16986 6% 20,021 20,686 -3%

2012 2,319 5,004 -73% 12600 11664 8% 14,919 16,668 -11%

2013 3,732 3,770 -1% 11948 11290 6% 15,680 15,061 4%

2014 2,437 3,361 -32% 15108 13978 8% 17,545 17,338 1%

2015 3,068 2,611 16% 12084 11002 9% 15,152 13,613 11%

2016 2,403 2,487 -3% 9046 8939 1% 11,450 11,426 0%

2017 3,252 2,867 13% 8903 7869 12% 12,155 10,735 12%

2018 2,919 2,803 4% 3926 3682 6% 6,845 6,484 5%

2019 3,540 2,847 22% 4202 2957 35% 7,742 5,804 29%

Year
Non-shared Pumping (Acre-ft) Shared Pumping (Acre-ft) Total Pumping (Acre-ft)

POSGCD TWDB % Difference POSGCD TWDB % Difference POSGCD TWDB % Difference

2010 18,361 17,851 3% 0 0 NA 18,361 17,851 3%

2011 24,639 21,119 15% 0 0 NA 24,639 21,119 15%

2012 18,978 25,189 -28% 0 0 NA 18,978 25,189 -28%

2013 19,020 22,731 -18% 0 0 NA 19,020 22,731 -18%

2014 17,904 15,687 13% 0 0 NA 17,904 15,687 13%

2015 14,498 7,913 59% 0 0 NA 14,498 7,913 59%

2016 8,908 14,363 -47% 0 0 NA 8,908 14,363 -47%

2017 12,470 19,861 -46% 0 0 NA 12,470 19,861 -46%

2018 11,527 20,665 -57% 0 0 NA 11,527 20,665 -57%

2019 8,298 13,490 -48% 0 0 NA 8,298 13,490 -48%

Shared Pumping (Acre-ft)Non-shared Pumping (Acre-ft) Total Pumping (Acre-ft)
Year
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POSGCD versus TWDB Pumping Estimates:  2010 
to 2019  (con’t)

Sparta Aquifer

Queen City 

POSGCD TWDB % Difference POSGCD TWDB % Difference POSGCD TWDB % Difference

2010 248 415 -50% 517 524 -1% 765 940 -20%

2011 353 439 -22% 620 560 10% 973 998 -3%

2012 429 377 13% 515 477 8% 944 854 10%

2013 447 339 27% 515 496 4% 962 835 14%

2014 283 319 -12% 510 468 9% 793 787 1%

2015 347 314 10% 464 468 -1% 811 783 4%

2016 82 304 -115% 454 450 1% 536 754 -34%

2017 134 207 -43% 331 449 -30% 465 657 -34%

2018 640 201 104% 343 511 -39% 983 712 32%

2019 282 195 36% 365 516 -34% 646 711 -9%

Year
Non-shared Pumping (Acre-ft) Shared Pumping (Acre-ft) Total Pumping (Acre-ft)

POSGCD TWDB % Difference POSGCD TWDB % Difference POSGCD TWDB % Difference

2010 27 788 -187% 232 231 0% 259 1,019 -119%

2011 95 1,302 -173% 307 306 0% 402 1,608 -120%

2012 64 1,709 -186% 248 248 0% 312 1,957 -145%

2013 40 1,252 -188% 249 250 0% 289 1,502 -135%

2014 83 1,189 -174% 238 250 -5% 321 1,439 -127%

2015 17 1,037 -194% 265 265 0% 282 1,303 -129%

2016 21 936 -191% 242 242 0% 263 1,178 -127%

2017 41 1,059 -185% 275 275 0% 315 1,334 -124%

2018 41 1,042 -185% 272 272 0% 313 1,314 -123%

2019 6 967 -198% 269 221 20% 275 1,188 -125%

Year
Non-shared Pumping (Acre-ft) Shared Pumping (Acre-ft) Total Pumping (Acre-ft)
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POSGCD versus TWDB Pumping Estimates:  2010 
to 2019  (con’t)

Yegua-Jackson Aquifer

Other 

POSGCD TWDB % Difference POSGCD TWDB % Difference POSGCD TWDB % Difference

2010 22 533 -184% 165 0 NA 187 533 -96%

2011 113 582 -135% 210 0 NA 323 582 -57%

2012 73 498 -149% 160 0 NA 233 498 -73%

2013 47 432 -161% 117 0 NA 164 432 -90%

2014 34 374 -167% 67 0 NA 101 374 -115%

2015 15 336 -183% 111 0 NA 126 336 -91%

2016 43 357 -157% 105 0 NA 148 357 -83%

2017 29 368 -171% 152 0 NA 181 368 -68%

2018 51 382 -153% 109 0 NA 160 382 -82%

2019 13 351 -186% 133 0 NA 145 351 -83%

Year
Non-shared Pumping (Acre-ft) Shared Pumping (Acre-ft) Total Pumping (Acre-ft)

POSGCD TWDB % Difference POSGCD TWDB % Difference POSGCD TWDB % Difference

2010 991 2,241 -77% 0 0 NA 991 2,241 -77%

2011 1,575 4,062 -88% 0 0 NA 1,575 4,062 -88%

2012 1,011 5,939 -142% 0 0 NA 1,011 5,939 -142%

2013 1,291 4,388 -109% 0 0 NA 1,291 4,388 -109%

2014 559 3,968 -151% 0 0 NA 559 3,968 -151%

2015 469 3,116 -148% 0 0 NA 469 3,116 -148%

2016 581 3,027 -136% 0 0 NA 581 3,027 -136%

2017 676 3,709 -138% 0 0 NA 676 3,709 -138%

2018 1,028 3,648 -112% 0 0 NA 1,028 3,648 -112%

2019 898 3,103 -110% 0 0 NA 898 3,103 -110%

Year
Non-shared Pumping (Acre-ft) Shared Pumping (Acre-ft) Total Pumping (Acre-ft)
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POSGCD versus TWDB Pumping Estimates:  2010 
to 2019  (con’t)

POSGCD TWDB Difference

2010 995 990 5 1%

2011 1178 1179 -1 0%

2012 1074 1074 0 0%

2013 1141 931 210 20%

2014 861 923 -62 -7%

2015 634 786 -152 -21%

2016 0 894 -894 NA

2017 1094 1087 7 1%

2018 0 866 -866 NA

2019 833 831 2 0%

Pumping (Acre-ft)
% DifferenceYear

City of Rockdale Pumping City of Snook Pumping

POSGCD TWDB Difference

2010 137 137 0 0%

2011 169 177 -8 -4%

2012 132 132 0 0%

2013 145 145 0 0%

2014 143 143 0 0%

2015 119 119 0 0%

2016 113.3 113 0 0%

2017 0 113 -113 NA

2018 0 132 -132 NA

2019 0 132 -132 NA

Year
Pumping (Acre-ft)

% Difference

SurveyName County TWDB Aquifer POSGCD Aquifer

APACHE HILLS SUBDIVISION Burleson Sparta Yegua-Jackson

BIRCH CREEK RECREATION INC Burleson Sparta Yegua-Jackson

CADE LAKES WSC Burleson Sparta before 2010; Other from 2010 Carrizo-Wilcox

CITY OF ROCKDALE Milam Carrizo-Wilcox before 2011; Other from 2010 Carrizo-Wilcox

CLARA HILLS CIVIC ASSOCIATION Burleson Sparta; Yegua-Jackson in 2010 only Yegua-Jackson

GAUSE WSC Milam Carrizo-Wilcox; Other in 2010 only Carrizo-Wilcox

LAKEVIEW MARSHALL OAK SOMERVILLE Burleson Sparta Yegua-Jackson

LYONS WSC Burleson Sparta and Carrizo-Wilcox Sparta

MARLOW WSC Milam Carrizo-Wilcox before 2011; Other from 2011 Carrizo-Wilcox

MILANO WSC Burleson and Milam Carrizo-Wilcox and Other Carrizo-Wilcox

SOUTHWEST MILAM WSC Milam Carrizo-Wilcox and Other Carrizo-Wilcox

WHISPERING WOODS Burleson Sparta Yegua-Jackson

YEGUA WATER COMPANY Burleson Sparta Yegua-Jackson

Comparison of Aquifers
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Discussion Topics  

• Estimate of Economic Impact of Lower Water Levels 

– Current and Future Well Design 

– Pump Capacities 

– Electrical Costs 

• Guidelines for Drillers  

• Model Layers 

• Update GAM to Include Other Pumping 

– Approach 

– POSGCD versus TWDB Estimated Pumping for 2010 to 2019
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Guidance Document 2021 Draft Report 
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Overview of Changes

• Update Monitoring Well Information 

• Aquifer Assignments  

• Addition of Transducer Wells 

• Averaging of Monitoring Data for 1-year

• Drawdown Calculations 

• Addition of Transducer Wells 

• Data Analysis Methods 
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Monitoring Wells 

Total= 323 (109 in 2018) w/Transducer =55 (20 in 2018)
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Monitoring Wells 

Well diagrams Hydrographs 
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Monitoring Wells Information  

Coordination with TWDB on Well Information
(memo sent June 2021)   

Requested Changes :      1) 134 Well locations 

2) 30  Aquifer assignments

3) 13 wells with different completion information 

Status of Review:          1) Well locations  approved, waiting for TWDB database update

2) Well construction approved except for one well 

3) Will not complete aquifer assignment until 2022
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Monitoring Well Average Period:  Jan 1 – April 30
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Determine Monthly Average 
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Three-year Average and Drawdown Calculations 

Evaluated options for selection of data points for calculating average 
drawdown for base year and end year.   Determined that the calculation 
should not be restricted to common well locations.  
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Data Analysis  Method for Calculating Average 
Drawdowns 
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Data Analysis  Method for Calculating Average 
Drawdowns 
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Discussion Topics  

• Aquifer Associations

– GAM Model Layers

– TWDB Selection 

– GMA 12

– Nearby Districts

• Multiple Data Analysis

– Evaluation a part of 2022 Compliance report 

– Indicator Wells  
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Monitoring Compliance Update 
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Vista Ridge 

• Compliance 
CW1 CW2 CW3 CW4 CW5 CW6 CW7 CW8 CW9

Nov-21 956 1122 1125 841 925 950 1129 1101 902

CW1 CW2 CW3 CW4 CW5 CW6 CW7 CW8 CW9

11/3/2021 11/5/2021 11/5/2021 11/4/2021 11/8/2021 11/2/2021 11/5/2021 11/8/2021 11/5/2021

2:00:00 AM 2:00:00 AM 3:00:00 PM 7:00:00 PM 11:00:00 AM 9:00:00 AM 11:00:00 PM 11:00:00 AM 5:00:00 AM

CW1 CW2 CW3 CW4 CW5 CW6 CW7 CW8 CW9

Nov-21 0 0 0 0 0 0 0 0 0

Nov-21

Month
Number of Daily Violations

Month
Maximum Instantaneous Pumping Rate

Month
Date & Time of the Maximum Instantaneous Pumping Rate

PW9 PW10 PW11 PW12 PW13 PW14 PW15 PW16 PW17

Nov-21 2974 2980 2966 2965 2982 2478 2973 2964 2985

PW9 PW10 PW11 PW12 PW13 PW14 PW15 PW16 PW17

11/25/2021 11/22/2021 11/19/2021 11/21/2021 11/15/2021 11/4/2021 11/9/2021 11/10/2021 11/9/2021

1:00:00 PM 2:00:00 AM 7:00:00 PM 11:00:00 PM 12:00:00 PM 3:00:00 PM 4:00:00 AM 11:00:00 AM 7:00:00 PM

PW9 PW10 PW11 PW12 PW13 PW14 PW15 PW16 PW17

Nov-21 0 0 0 0 0 0 0 0 0

Nov-21

Month

Month

Month

• Monitoring Equipment 

• QA/QC Protocols



45

Project 130

• Compliance 

• Monitoring Equipment 

• QA/QC Protocols
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SLR Properties

• Compliance 

• Monitoring Equipment 

• QA/QC Protocols



47

QUESTIONS  ?

Questions ?


