




Brazos G Regional Water Planning Area 

2011 Brazos G Regional Water Plan 

 

Volume I – Executive Summary 
and Regional Water Plan 

 
 
 

Prepared by: 

Brazos G Regional Water Planning Group 
 

With administration by: 

Brazos River Authority 
 

 

With technical assistance by: 

 
HDR Engineering, Inc. 

In association with: 

Freese and Nichols, Inc. 

R.W. Harden and Associates, Inc. 

Hicks and Company, Inc. 

Fletcher Communications 

September 2010 









HDR-00044-00100499-10 Table of Contents 

  
v 

2011 Brazos G Regional Water Plan 

September 2010 

Table of Contents 

Section Page 

 Executive Summary ....................................................................................... ES-1 

1 Description of the Region .............................................................................. 1-1 

 1.1 Background ........................................................................................ 1-1 

 1.2 Brazos G Regional Water Planning Area .......................................... 1-2 

  1.2.1 Population .............................................................................. 1-4 

  1.2.2 Economic Activities  .............................................................. 1-10 

  1.2.3 Climate ................................................................................... 1-11 

 1.3 Sources of Water ................................................................................ 1-11 

  1.3.1 Groundwater .......................................................................... 1-13 

  1.3.2 Surface Water......................................................................... 1-19 

 1.4 Wholesale Water Providers................................................................ 1-21 

  1.4.1 Authorities.............................................................................. 1-21 

  1.4.2 Districts and Water Supply Corporations .............................. 1-23 

  1.4.3 Municipal ............................................................................... 1-25 

 1.5 Current Water Users and Demand Centers ........................................ 1-27 

  1.5.1 Regional Water Use ............................................................... 1-27 

  1.5.2 Municipal Use ........................................................................ 1-27 

  1.5.3 Industrial Use ......................................................................... 1-30 

  1.5.4 Agricultural Use ..................................................................... 1-31 

  1.5.5 Non-Consumptive Use ........................................................... 1-32 

 1.6 Natural Resources .............................................................................. 1-33 

  1.6.1 Regional Vegetation............................................................... 1-33 

  1.6.2 Regional Geology .................................................................. 1-35 

  1.6.3 Soils........................................................................................ 1-35 

  1.6.4 Wetlands ................................................................................ 1-38 

  1.6.5 Water Resources .................................................................... 1-39 

  1.6.6 Wildlife Resources ................................................................. 1-39 

  1.6.7 Agricultural Resources........................................................... 1-43 

 1.7 Threats and Constraints to Water Supply .......................................... 1-44 

  1.7.1 Susceptibility of Water Supplies to Drought ......................... 1-44 

  1.7.2 Identified Water Quality Problems ........................................ 1-46 

  1.7.3 Identified Threats to Agricultural and Natural Resources ..... 1-48 



HDR-00044-00100498-10 Table of Contents 

  
vi 

2011 Brazos G Regional Water Plan 

September 2010 

Table of Contents (Continued) 

Section Page 

 1.8 Drought Preparations ......................................................................... 1-51 

 1.9 Groundwater Regulation .................................................................... 1-52 

  1.9.1 Priority Groundwater Management Areas (PGMAs) ............ 1-52 

  1.9.2 Groundwater Conservation Districts and Groundwater 

   Management Areas ................................................................ 1-53 

 1.10 Existing Programs and Goals ............................................................. 1-55 

  1.10.1 Texas Clean Rivers Act ......................................................... 1-55 

  1.10.2 Clean Water Act ..................................................................... 1-58 

  1.10.3 Safe Drinking Water Act ....................................................... 1-59 

  1.10.4 Source Water Assessment and Protection Program ............... 1-59 

 1.11 Previous Water Supply Planning in the Brazos G Area .................... 1-60 

  1.11.1 2001 Brazos G Regional Water Plan and 2002 State 

   Water Plan .............................................................................. 1-61 

  1.11.2 2006 Brazos G Regional Water Plan and 2007 State 

   Water Plan .............................................................................. 1-62 

  1.11.3 Bosque County Regional Water Treatment and 

   Distribution Facilities Plan .................................................... 1-63 

  1.11.4 Regional Water Supply and Wastewater Service Study for 

   Johnson and Parker Counties, Phase I ................................... 1-63 

  1.11.5 West Central Brazos River Basin Regional Water 

   Treatment and Distribution Facility Study ............................ 1-64 

  1.11.6 Cedar Park – Round Rock – LCRA/Leander Regional 

   Water Supply Project, Preliminary Engineering Report ........ 1-65 

  1.11.7 Bell/Williamson Regional Water Supply Facility Plan ......... 1-65 

  1.11.8 Phase 1 Studies for the 2011 Brazos G Regional 

   Water Plan .............................................................................. 1-66 

 1.12 Water Loss Audits.............................................................................. 1-66 

2 Current and Projected Population and Water Demand Data for the 

 Region ............................................................................................................ 2-1 

 2.1 Introduction ........................................................................................ 2-1 

 2.2 Population Projections ....................................................................... 2-1 

  2.2.1 Revisions to the 2006 Population Projections ....................... 2-11 

 2.3 Water Demand Projections ................................................................ 2-14 

  2.3.1 Municipal Water Demand ...................................................... 2-14 

  2.3.2 Manufacturing Water Demand .............................................. 2-32 



HDR-00044-00100498-10 Table of Contents 

  
vii 

2011 Brazos G Regional Water Plan 

September 2010 

Table of Contents (Continued) 

Section Page 

  2.3.3 Steam-Electric Water Demand .............................................. 2-34 

  2.3.4 Mining Water Demand .......................................................... 2-36 

  2.3.5 Irrigation Water Demand ....................................................... 2-38 

  2.3.6 Livestock Water Demand ...................................................... 2-40 

3 Evaluation of Current Water Supplies in the Region ..................................... 3-1 

 3.1 Surface Water Supplies ...................................................................... 3-1 

  3.1.1 Texas Water Right System..................................................... 3-1 

  3.1.2 Types of Water Rights ........................................................... 3-2 

  3.1.3 Water Rights in the Brazos River Basin ................................ 3-3 

  3.1.4 Water Supply Contracts ......................................................... 3-12 

 3.2 Determination of Surface Water Availability .................................... 3-13 

  3.2.1 Modified TCEQ Water Availability Model of the Brazos 

   River Basin (Brazos G WAM) ............................................... 3-13 

  3.2.2 Reliability of Surface Water Supplies and New Upper  

   Basin Drought of Record ....................................................... 3-23 

  3.2.3 Yield Analysis for Large Reservoirs...................................... 3-25 

  3.2.4 Reliability of Run-of-the-River and Small Reservoir 

   Water Rights .......................................................................... 3-28 

  3.2.5 Unappropriated Flows in the Region ..................................... 3-29 

 3.3 Water Quality Considerations Affecting Supply ............................... 3-35 

  3.3.1 Point and Non-Point Source Pollution Water Quality ........... 3-36 

  3.3.2 Comparison of Supplies with Water Quality Standards ........ 3-36 

  3.3.3 Special Water Quality Studies and Activities in the 

   Brazos River Basin ................................................................ 3-39 

 3.4 Groundwater Availability .................................................................. 3-42 

  3.4.1 Method of Determination ....................................................... 3-42 

  3.4.2 Western Area ......................................................................... 3-49 

  3.4.3 Central Area ........................................................................... 3-49 

  3.4.4 Eastern Area ........................................................................... 3-51 

 3.5 Supplies from Other Regions ............................................................. 3-53 



HDR-00044-00100498-10 Table of Contents 

  
viii 

2011 Brazos G Regional Water Plan 

September 2010 

Table of Contents (Continued) 

Section Page 

4A Comparison of Water Demands with Water Supplies to Determine 

 Needs.............................................................................................................. 4A-1 

 4A.1 Introduction ........................................................................................ 4A-1 

 4A.2 Water Needs Projections for Water User Groups .............................. 4A-5 

  4A.2.1 Projected Municipal Shortages ........................................... 4A-5 

  4A.2.2 Projected Manufacturing Shortages .................................... 4A-9 

  4A.2.3 Projected Steam-Electric Shortages .................................... 4A-10 

  4A.2.4 Projected Mining Shortages ................................................ 4A-11 

  4A.2.5 Projected Irrigation Shortages............................................. 4A-11 

  4A.2.6 Projected Livestock Shortages ............................................ 4A-12 

 4A.3 Water Needs for Wholesale Water Providers .................................... 4A-12 

  4A.3.1 Wholesale Water Provider Summary Tables ...................... 4A-13 

 4A.4 Water Supplied to Meet Demands Not in Region G .......................... 4A-13 

 4A.5 Social and Economic Impacts of Not Meeting Projected 

  Water Needs ....................................................................................... 4A-13 

4B Identification, Evaluation, and Selection of Water Management 

 Strategies (Volume II).................................................................................... 4B-1 

  

4C Water Supply Plans ........................................................................................ 4C-1 

 4C.1 Bell County Water Supply Plan ......................................................... 4C.1-1 

  4C.1.1 439 WSC ............................................................................. 4C.1-2 

  4C.1.2 Bell-Milam-Falls WSC ....................................................... 4C.1-2 

  4C.1.3 City of Belton ...................................................................... 4C.1-3 

  4C.1.4 Dog Ridge WSC ................................................................. 4C.1-3 

  4C.1.5 East Bell County WSC........................................................ 4C.1-3 

  4C.1.6 Elm Creek WSC .................................................................. 4C.1-3 

  4C.1.7 Fort Hood ............................................................................ 4C.1-4 

  4C.1.8 City of Harker Heights ........................................................ 4C.1-4 

  4C.1.9 City of Holland ................................................................... 4C.1-5 

  4C.1.10 City of Killeen..................................................................... 4C.1-5 

  4C.1.11 City of Little River-Academy ............................................. 4C.1-6 

  4C.1.12 Moffat WSC ........................................................................ 4C.1-7 

  4C.1.13 City of Morgan’s Point Resort ............................................ 4C.1-7 

  4C.1.14 City of Nolanville ............................................................... 4C.1-8 

  4C.1.15 Pendleton WSC ................................................................... 4C.1-8 

  4C.1.16 City of Rogers ..................................................................... 4C.1-8 

  4C.1.17 Salado WSC ........................................................................ 4C.1-9 



HDR-00044-00100498-10 Table of Contents 

  
ix 

2011 Brazos G Regional Water Plan 

September 2010 

Table of Contents (Continued) 

Section Page 

  4C.1.18 City of Temple .................................................................... 4C.1-9 

  4C.1.19 City of Troy......................................................................... 4C.1-9 

  4C.1.20 West Bell County WSC ...................................................... 4C.1-9 

  4C.1.21 County-Other ...................................................................... 4C.1-9 

  4C.1.22 Manufacturing ..................................................................... 4C.1-9 

  4C.1.23 Steam-Electric ..................................................................... 4C.1-10 

  4C.1.24 Mining ................................................................................. 4C.1-11 

  4C.1.25 Irrigation ............................................................................. 4C.1-11 

  4C.1.26 Livestock ............................................................................. 4C.1-11 

 4C.2 Bosque County Water Supply Plan.................................................... 4C.2-1 

  4C.2.1 Childress Creek WSC ......................................................... 4C.2-1 

  4C.2.2 City of Clifton ..................................................................... 4C.2-2 

  4C.2.3 City of Meridian .................................................................. 4C.2-2 

  4C.2.4 City of Morgan .................................................................... 4C.2-2 

  4C.2.5 City of Valley Mills ............................................................ 4C.2-2 

  4C.2.6 City of Walnut Springs ....................................................... 4C.2-4 

  4C.2.7 County-Other ...................................................................... 4C.2-4 

  4C.2.8 Manufacturing ..................................................................... 4C.2-4 

  4C.2.9 Steam-Electric ..................................................................... 4C.2-4 

  4C.2.10 Mining ................................................................................. 4C.2-5 

  4C.2.11 Irrigation ............................................................................. 4C.2-5 

  4C.2.12 Livestock ............................................................................. 4C.2-5 

 4C.3 Brazos County Water Supply Plan .................................................... 4C.3-1 

  4C.3.1 City of Bryan....................................................................... 4C.3-1 

  4C.3.2 City of College Station........................................................ 4C.3-1 

  4C.3.3 Wellborn SUD .................................................................... 4C.3-3 

  4C.3.4 Wickson Creek SUD ........................................................... 4C.3-3 

  4C.3.5 County-Other ...................................................................... 4C.3-4 

  4C.3.6 Manufacturing ..................................................................... 4C.3-5 

  4C.3.7 Steam-Electric ..................................................................... 4C.3-5 

  4C.3.8 Mining ................................................................................. 4C.3-5 

  4C.3.9 Irrigation ............................................................................. 4C.3-5 

  4C.3.10 Livestock ............................................................................. 4C.3-5 

 4C.4 Burleson County Water Supply Plan ................................................. 4C.4-1 

  4C.4.1 City of Caldwell .................................................................. 4C.4-1 

  4C.4.2 City of Snook ...................................................................... 4C.4-1 

  4C.4.3 City of Somerville ............................................................... 4C.4-2 

  4C.4.4 County-Other ...................................................................... 4C.4-2 

  4C.4.5 Manufacturing ..................................................................... 4C.4-2 



HDR-00044-00100498-10 Table of Contents 

  
x 

2011 Brazos G Regional Water Plan 

September 2010 

Table of Contents (Continued) 

Section Page 

  4C.4.6 Steam-Electric ..................................................................... 4C.4-2 

  4C.4.7 Mining ................................................................................. 4C.4-2 

  4C.4.8 Irrigation ............................................................................. 4C.4-2 

  4C.4.9 Livestock ............................................................................. 4C.4-2 

 4C.5 Callahan County Water Supply Plan ................................................. 4C.5-1 

  4C.5.1 City of Baird ....................................................................... 4C.5-1 

  4C.5.2 City of Clyde ....................................................................... 4C.5-2 

  4C.5.3 Coleman County WSC ........................................................ 4C.5-3 

  4C.5.4 City of Cross Plains ............................................................ 4C.5-3 

  4C.5.5 County-Other ...................................................................... 4C.5-3 

  4C.5.6 Manufacturing ..................................................................... 4C.5-3 

  4C.5.7 Steam-Electric ..................................................................... 4C.5-3 

  4C.5.8 Mining ................................................................................. 4C.5-3 

  4C.5.9 Irrigation ............................................................................. 4C.5-3 

  4C.5.10 Livestock ............................................................................. 4C.5-3 

 4C.6 Comanche County Water Supply Plan .............................................. 4C.6-1 

  4C.6.1 City of Comanche ............................................................... 4C.6-1 

  4C.6.2 City of DeLeon ................................................................... 4C.6-1 

  4C.6.3 County-Other ...................................................................... 4C.6-1 

  4C.6.4 Manufacturing ..................................................................... 4C.6-2 

  4C.6.5 Steam-Electric ..................................................................... 4C.6-2 

  4C.6.6 Mining ................................................................................. 4C.6-2 

  4C.6.7 Irrigation ............................................................................. 4C.6-2 

  4C.6.8 Livestock ............................................................................. 4C.6-2 

 4C.7 Coryell County Water Supply Plan.................................................... 4C.7-1 

  4C.7.1 City of Copperas Cover ...................................................... 4C.7-1 

  4C.7.2 Fort Gates WSC .................................................................. 4C.7-2 

  4C.7.3 City of Gatesville ................................................................ 4C.7-2 

  4C.7.4 Kempner WSC .................................................................... 4C.7-3 

  4C.7.5 County-Other ...................................................................... 4C.7-4 

  4C.7.6 Manufacturing ..................................................................... 4C.7-5 

  4C.7.7 Steam-Electric ..................................................................... 4C.7-5 

  4C.7.8 Mining ................................................................................. 4C.7-5 

  4C.7.9 Irrigation ............................................................................. 4C.7-5 

  4C.7.10 Livestock ............................................................................. 4C.7-6 



HDR-00044-00100498-10 Table of Contents 

  
xi 

2011 Brazos G Regional Water Plan 

September 2010 

Table of Contents (Continued) 

Section Page 

 4C.8 Eastland County Water Supply Plan .................................................. 4C.8-1 

  4C.8.1 City of Cisco ....................................................................... 4C.8-1 

  4C.8.2 City of Eastland................................................................... 4C.8-1 

  4C.8.3 City of Gorman ................................................................... 4C.8-2 

  4C.8.4 City of Ranger ..................................................................... 4C.8-2 

  4C.8.5 City of Rising Star .............................................................. 4C.8-2 

  4C.8.6 County-Other Category ....................................................... 4C.8-3 

  4C.8.7 Manufacturing ..................................................................... 4C.8-4 

  4C.8.8 Steam-Electric ..................................................................... 4C.8-4 

  4C.8.9 Mining ................................................................................. 4C.8-4 

  4C.8.10 Irrigation ............................................................................. 4C.8-4 

  4C.8.11 Livestock ............................................................................. 4C.8-5 

 4C.9 Erath County Water Supply Plan ....................................................... 4C.9-1 

  4C.9.1 City of Dublin ..................................................................... 4C.9-1 

  4C.9.2 City of Stephenville ............................................................ 4C.9-1 

  4C.9.3 County-Other ...................................................................... 4C.9-2 

  4C.9.4 Manufacturing ..................................................................... 4C.9-2 

  4C.9.5 Steam-Electric ..................................................................... 4C.9-2 

  4C.9.6 Mining ................................................................................. 4C.9-2 

  4C.9.7 Irrigation ............................................................................. 4C.9-2 

  4C.9.8 Livestock ............................................................................. 4C.9-2 

 4C.10 Falls County Water Supply Plan ........................................................ 4C.10-1 

  4C.10.1 City of Lott .......................................................................... 4C.10-1 

  4C.10.2 City of Marlin ..................................................................... 4C.10-2 

  4C.10.3 City of Rosebud .................................................................. 4C.10-3 

  4C.10.4 Tri-County SUD.................................................................. 4C.10-3 

  4C.10.5 West Brazos WSC............................................................... 4C.10-3 

  4C.10.6 County-Other ................................................................... 4C.10-4 

  4C.10.7 Manufacturing .................................................................. 4C.10-4 

  4C.10.8 Steam-Electric .................................................................. 4C.10-5 

  4C.10.9 Mining .............................................................................. 4C.10-5 

  4C.10.10 Irrigation .......................................................................... 4C.10-5 

  4C.10.11 Livestock .......................................................................... 4C.10-5 

 4C.11 Fisher County Water Supply Plan...................................................... 4C.11-1 

  4C.11.1 City of Roby ..................................................................... 4C.11-1 

  4C.11.2 City of Rotan .................................................................... 4C.11-1 

  4C.11.3 County-Other ................................................................... 4C.11-2 



HDR-00044-00100498-10 Table of Contents 

  
xii 

2011 Brazos G Regional Water Plan 

September 2010 

Table of Contents (Continued) 

Section Page 

  4C.11.4 Manufacturing .................................................................. 4C.11-2 

  4C.11.5 Steam-Electric .................................................................. 4C.11-2 

  4C.11.6 Mining .............................................................................. 4C.11-2 

  4C.11.7 Irrigation .......................................................................... 4C.11-2 

  4C.11.8 Livestock .......................................................................... 4C.11-2 

 4C.12 Grimes County Water Supply Plan .................................................... 4C.12-1 

  4C.12.1 City of Navasota .............................................................. 4C.12-1 

  4C.12.2 County-Other ................................................................... 4C.12-1 

  4C.12.3 Manufacturing .................................................................. 4C.12-1 

  4C.12.4 Steam-Electric Power....................................................... 4C.12-2 

  4C.12.5 Mining .............................................................................. 4C.12-3 

  4C.12.6 Irrigation .......................................................................... 4C.12-3 

  4C.12.7 Livestock .......................................................................... 4C.12-4 

 4C.13 Hamilton County Water Supply Plan ................................................ 4C.13-1 

  4C.13.1 City of Hamilton .............................................................. 4C.13-1 

  4C.13.2 City of Hico...................................................................... 4C.13-1 

  4C.13.3 County-Other ................................................................... 4C.13-1 

  4C.13.4 Manufacturing .................................................................. 4C.13-2 

  4C.13.5 Steam-Electric .................................................................. 4C.13-2 

  4C.13.6 Mining .............................................................................. 4C.13-2 

  4C.13.7 Irrigation .......................................................................... 4C.13-2 

  4C.13.8 Livestock .......................................................................... 4C.13-2 

 4C.14 Haskell County Water Supply Plan ................................................... 4C.14-1 

  4C.14.1 City of Haskell ................................................................. 4C.14-1 

  4C.14.2 City of Rule ...................................................................... 4C.14-2 

  4C.14.3 County-Other ................................................................... 4C.14-2 

  4C.14.4 Manufacturing .................................................................. 4C.14-3 

  4C.14.5 Steam-Electric .................................................................. 4C.14-3 

  4C.14.6 Mining .............................................................................. 4C.14-4 

  4C.14.7 Irrigation .......................................................................... 4C.14-4 

  4C.14.8 Livestock .......................................................................... 4C.14-5 

 4C.15 Hill County Water Supply Plan ......................................................... 4C.15-1 

  4C.15.1 Brandon-Irene WSC......................................................... 4C.15-1 

  4C.15.2 Files Valley WSC ............................................................ 4C.15-2 

  4C.15.3 City of Hillsboro .............................................................. 4C.15-3 

  4C.15.4 City of Hubbard ............................................................... 4C.15-3 

  4C.15.5 City of Itaska .................................................................... 4C.15-3 



HDR-00044-00100498-10 Table of Contents 

  
xiii 

2011 Brazos G Regional Water Plan 

September 2010 

Table of Contents (Continued) 

Section Page 

  4C.15.6 Lake Whitney Water Co. ................................................. 4C.15-4 

  4C.15.7 White Bluff Community WS ........................................... 4C.15-4 

  4C.15.8 City of Whitney................................................................ 4C.15-5 

  4C.15.9 Woodrow-Osceola WSC .................................................. 4C.15-5 

  4C.15.10 County-Other ................................................................... 4C.15-6 

  4C.15.11 Manufacturing .................................................................. 4C.15-6 

  4C.15.12 Steam-Electric .................................................................. 4C.15-6 

  4C.15.13 Mining .............................................................................. 4C.15-6 

  4C.15.14 Irrigation .......................................................................... 4C.15-6 

  4C.15.15 Livestock .......................................................................... 4C.15-7 

 4C.16 Hood County Water Supply Plan ....................................................... 4C.16-1 

  4C.16.1 Acton MUD ..................................................................... 4C.16-1 

  4C.16.2 City of Cresson ................................................................ 4C.16-2 

  4C.16.3 City of DeCordova ........................................................... 4C.16-2 

  4C.16.4 City of Granbury .............................................................. 4C.16-2 

  4C.16.5 City of Lipan .................................................................... 4C.16-3 

  4C.16.6 Oak Trail Shores Subdivision .......................................... 4C.16-4 

  4C.16.7 City of Tolar ..................................................................... 4C.16-5 

  4C.16.8 County-Other ................................................................... 4C.16-7 

  4C.16.9 Manufacturing .................................................................. 4C.16-7 

  4C.16.10 Steam-Electric .................................................................. 4C.16-7 

  4C.16.11 Mining .............................................................................. 4C.16-7 

  4C.16.12 Irrigation .......................................................................... 4C.16-7 

  4C.16.13 Livestock .......................................................................... 4C.16-7 

 4C.17 Johnson County Water Supply Plan .................................................. 4C.17-1 

  4C.17.1 City of Alvarado .............................................................. 4C.17-2 

  4C.17.2 Bethany WSC................................................................... 4C.17-3 

  4C.17.3 Bethesda WSC ................................................................. 4C.17-4 

  4C.17.4 City of Burleson ............................................................... 4C.17-5 

  4C.17.5 City of Cleburne ............................................................... 4C.17-5 

  4C.17.6 City of Godley.................................................................. 4C.17-8 

  4C.17.7 City of Grandview............................................................ 4C.17-9 

  4C.17.8 Johnson County SUD ....................................................... 4C.17-10 

  4C.17.9 City of Joshua .................................................................. 4C.17-11 

  4C.17.10 City of Keene ................................................................... 4C.17-12 

  4C.17.11 City of Mansfield ............................................................. 4C.17-13 

  4C.17.12 Mountain Peak SUD (Formerly Mountain Peak 

   WSC)................................................................................ 4C.17-13 

  4C.17.13 Parker WSC ..................................................................... 4C.17-13 

  4C.17.14 City of Rio Vista .............................................................. 4C.17-14 



HDR-00044-00100498-10 Table of Contents 

  
xiv 

2011 Brazos G Regional Water Plan 

September 2010 

Table of Contents (Continued) 

Section Page 

  4C.17.15 City of Venus ................................................................... 4C.17-14 

  4C.17.16 County-Other ................................................................... 4C.17-15 

  4C.17.17 Manufacturing .................................................................. 4C.17-15 

  4C.17.18 Steam-Electric .................................................................. 4C.17-16 

  4C.17.19 Mining .............................................................................. 4C.17-17 

  4C.17.20 Irrigation .......................................................................... 4C.17-17 

  4C.17.21 Livestock .......................................................................... 4C.17-17 

 4C.18 Jones County Water Supply Plan ....................................................... 4C.18-1 

  4C.18.1 City of Anson ................................................................... 4C.18-1 

  4C.18.2 City of Hamlin ................................................................. 4C.18-1 

  4C.18.3 City of Hawley ................................................................. 4C.18-2 

  4C.18.4 Hawley WSC ................................................................... 4C.18-2 

  4C.18.5 City of Stamford .............................................................. 4C.18-2 

  4C.18.6 County-Other ................................................................... 4C.18-2 

  4C.18.7 Manufacturing .................................................................. 4C.18-3 

  4C.18.8 Steam-Electric .................................................................. 4C.18-3 

  4C.18.9 Mining .............................................................................. 4C.18-3 

  4C.18.10 Irrigation .......................................................................... 4C.18-3 

  4C.18.11 Livestock .......................................................................... 4C.18-3 

 4C.19 Kent County Water Supply Plan ........................................................ 4C.19-1 

  4C.19.1 City of Jayton ................................................................... 4C.19-1 

  4C.19.2 County-Other ................................................................... 4C.19-2 

  4C.19.3 Manufacturing .................................................................. 4C.19-3 

  4C.19.4 Steam-Electric .................................................................. 4C.19-3 

  4C.19.5 Mining .............................................................................. 4C.19-3 

  4C.19.6 Irrigation .......................................................................... 4C.19-3 

  4C.19.7 Livestock .......................................................................... 4C.19-3 

 4C.20 Knox County Water Supply Plan ....................................................... 4C.20-1 

  4C.20.1 Knox City ......................................................................... 4C.20-1 

  4C.20.2 City of Munday ................................................................ 4C.20-2 

  4C.20.3 County-Other Category .................................................... 4C.20-4 

  4C.20.4 Manufacturing .................................................................. 4C.20-5 

  4C.20.5 Steam-Electric .................................................................. 4C.20-5 

  4C.20.6 Mining .............................................................................. 4C.20-5 

  4C.20.7 Irrigation .......................................................................... 4C.20-5 

  4C.20.8 Livestock .......................................................................... 4C.20-6 



HDR-00044-00100498-10 Table of Contents 

  
xv 

2011 Brazos G Regional Water Plan 

September 2010 

Table of Contents (Continued) 

Section Page 

 4C.21 Lampasas Counter Water Supply Plan .............................................. 4C.21-1 

  4C.21.1 City of Kempner .............................................................. 4C.21-1 

  4C.21.2 City of Lampasas ............................................................. 4C.21-1 

  4C.21.3 City of Lometa ................................................................. 4C.21-2 

  4C.21.4 County-Other ................................................................... 4C.21-2 

  4C.21.5 Manufacturing .................................................................. 4C.21-2 

  4C.21.6 Steam-Electric .................................................................. 4C.21-3 

  4C.21.7 Mining .............................................................................. 4C.21-3 

  4C.21-8 Irrigation .......................................................................... 4C.21-3 

  4C.21.9 Livestock .......................................................................... 4C.21-3 

 4C.22 Lee County Water Supply Plan.......................................................... 4C.22-1 

  4C.22.1 Aqua WSC ....................................................................... 4C.22-1 

  4C.22.2 City of Giddings ............................................................... 4C.22-2 

  4C.22.3 Lee County WSC ............................................................. 4C.22-2 

  4C.22.4 City of Lexington ............................................................. 4C.22-3 

  4C.22.5 County-Other ................................................................... 4C.22-3 

  4C.22.6 Manufacturing .................................................................. 4C.22-4 

  4C.22.7 Steam-Electric .................................................................. 4C.22-4 

  4C.22.8 Mining .............................................................................. 4C.22-4 

  4C.22.9 Irrigation .......................................................................... 4C.22-4 

  4C.22.10 Livestock .......................................................................... 4C.22-4 

 4C.23 Limestone County Water Supply Plan ............................................... 4C.23-1 

  4C.23.1 Bistone MWSD ................................................................ 4C.23-1 

  4C.23.2 City of Coolidge ............................................................... 4C.23-1 

  4C.23.3 City of Groesbeck ............................................................ 4C.23-2 

  4C.23.4 City of Kosse.................................................................... 4C.23-3 

  4C.23.5 City of Mexia ................................................................... 4C.23-4 

  4C.23.6 City of Thornton .............................................................. 4C.23-5 

  4C.23.7 County-Other ................................................................... 4C.23-5 

  4C.23.8 Manufacturing .................................................................. 4C.23-5 

  4C.23.9 Steam-Electric .................................................................. 4C.23-6 

  4C.23.10 Mining .............................................................................. 4C.23-8 

  4C.23.11 Irrigation .......................................................................... 4C.23-8 

  4C.23.12 Livestock .......................................................................... 4C.23-8 



HDR-00044-00100498-10 Table of Contents 

  
xvi 

2011 Brazos G Regional Water Plan 

September 2010 

Table of Contents (Continued) 

Section Page 

 4C.24 McLennan County Water Supply Plan .............................................. 4C.24-1 

  4C.24.1 City of Bellmead .............................................................. 4C.24-2 

  4C.24.2 City of Beverly Hills ........................................................ 4C.24-2 

  4C.24.3 City of Bruceville-Eddy ................................................... 4C.24-2 

  4C.24.4 Chalk Bluff WSC ............................................................. 4C.24-3 

  4C.24.5 City of Crawford .............................................................. 4C.24-4 

  4C.24.6 Cross Country WSC ......................................................... 4C.24-4 

  4C.24.7 City of Gholson ................................................................ 4C.24-5 

  4C.24.8 City of Hallsburg.............................................................. 4C.24-5 

  4C.24.9 City of Hewitt .................................................................. 4C.24-6 

  4C.24.10 City of Lacy-Lakeview .................................................... 4C.24-7 

  4C.24.11 City of Lorena .................................................................. 4C.24-9 

  4C.24.12 City of Mart...................................................................... 4C.24-10 

  4C.24.13 City of McGregor ............................................................. 4C.24-11 

  4C.24.14 City of Moody .................................................................. 4C.24-11 

  4C.24.15 North Bosque WSC.......................................................... 4C.24-11 

  4C.24.16 City of Riesel ................................................................... 4C.24-12 

  4C.24.17 City of Robinson .............................................................. 4C.24-13 

  4C.24.18 City of Waco .................................................................... 4C.24-14 

  4C.24.19 City of West ..................................................................... 4C.24-15 

  4C.24.20 Western Hills WS ............................................................ 4C.24-15 

  4C.24.21 City of Woodway ............................................................. 4C.24-16 

  4C.24.22 County-Other ................................................................... 4C.24-16 

  4C.24.23 Manufacturing .................................................................. 4C.24-16 

  4C.24.24 Steam Electric .................................................................. 4C.24-17 

  4C.24.25 Mining .............................................................................. 4C.24-17 

  4C.24.26 Irrigation .......................................................................... 4C.24-17 

  4C.24.27 Livestock .......................................................................... 4C.24-18 

 4C.25 Milam County Water Supply Plan ..................................................... 4C.25-1 

  4C.25.1 City of Cameron ............................................................... 4C.25-1 

  4C.25.2 Milano WSC .................................................................... 4C.25-1 

  4C.25.3 City of Rockdale .............................................................. 4C.25-2 

  4C.25.4 Southwest Milam WSC.................................................... 4C.25-2 

  4C.25.5 City of Thorndale ............................................................. 4C.25-3 

  4C.25.6 County-Other ................................................................... 4C.25-3 

  4C.25.7 Manufacturing .................................................................. 4C.25-3 

  4C.25.8 Steam-Electric .................................................................. 4C.25-3 

  4C.25.9 Mining .............................................................................. 4C.25-4 

  4C.25.10 Irrigation .......................................................................... 4C.25-5 

  4C.25.11 Livestock .......................................................................... 4C.25-5 



HDR-00044-00100498-10 Table of Contents 

  
xvii 

2011 Brazos G Regional Water Plan 

September 2010 

Table of Contents (Continued) 

Section Page 

 4C.26 Nolan County Water Supply Plan ...................................................... 4C.26-1 

  4C.26.1 Bitter Creek WSC ............................................................ 4C.26-1 

  4C.26.2 City of Roscoe.................................................................. 4C.26-1 

  4C.26.3 City of Sweetwater ........................................................... 4C.26-2 

  4C.26.4 County-Other ................................................................... 4C.26-2 

  4C.26.5 Manufacturing .................................................................. 4C.26-2 

  4C.26.6 Steam-Electric .................................................................. 4C.26-3 

  4C.26.7 Mining .............................................................................. 4C.26-4 

  4C.26.8 Irrigation .......................................................................... 4C.26-5 

  4C.26.9 Livestock .......................................................................... 4C.26-6 

 4C.27 Palo Pinto County Water Supply Plan ............................................... 4C.27-1 

  4C.27.1 City of Graford ................................................................. 4C.27-1 

  4C.27.2 City of Mineral Wells ...................................................... 4C.27-1 

  4C.27.3 City of Strawn .................................................................. 4C.27-3 

  4C.27.4 County-Other ................................................................... 4C.27-4 

  4C.27.5 Manufacturing .................................................................. 4C.27-4 

  4C.27.6 Steam-Electric .................................................................. 4C.27-5 

  4C.27.7 Mining .............................................................................. 4C.27-5 

  4C.27.8 Irrigation .......................................................................... 4C.27-5 

  4C.27.9 Livestock .......................................................................... 4C.27-5 

 4C.28 Robertson County Water Supply Plan ............................................... 4C.28-1 

  4C.28.1 City of Bremond .............................................................. 4C.28-1 

  4C.28.2 City of Calvert.................................................................. 4C.28-1 

  4C.28.3 City of Franklin ................................................................ 4C.28-2 

  4C.28.4 City of Hearne .................................................................. 4C.28-2 

  4C.28.5 Robertson County WSC ................................................... 4C.28-2 

  4C.28.6 County-Other ................................................................... 4C.28-2 

  4C.28.7 Manufacturing .................................................................. 4C.28-2 

  4C.28.8 Steam-Electric .................................................................. 4C.28-2 

  4C.28.9 Mining .............................................................................. 4C.28-4 

  4C.28.10 Irrigation .......................................................................... 4C.28-4 

  4C.28.11 Livestock .......................................................................... 4C.28-4 



HDR-00044-00100498-10 Table of Contents 

  
xviii 

2011 Brazos G Regional Water Plan 

September 2010 

Table of Contents (Continued) 

Section Page 

 4C.29 Shackelford County Water Supply Plan ............................................ 4C.29-1 

  4C.29.1 City of Albany.................................................................. 4C.29-1 

  4C.29.2 County-Other ................................................................... 4C.29-2 

  4C.29.3 Manufacturing .................................................................. 4C.29-3 

  4C.29.4 Steam-Electric .................................................................. 4C.29-4 

  4C.29.5 Mining .............................................................................. 4C.39-4 

  4C.29.6 Irrigation .......................................................................... 4C.29-4 

  4C.29.7 Livestock .......................................................................... 4C.29-5 

 4C.30 Somervell County Water Supply Plan ............................................... 4C.30-1 

  4C.30.1 City of Glen Rose............................................................. 4C.30-1 

  4C.30.2 County-Other ................................................................... 4C.30-3 

  4C.30.3 Manufacturing .................................................................. 4C.30-4 

  4C.30.4 Steam-Electric .................................................................. 4C.30-4 

  4C.30.5 Mining .............................................................................. 4C.30-6 

  4C.30.6 Irrigation .......................................................................... 4C.30-6 

  4C.30.7 Livestock .......................................................................... 4C.30-6 

 4C.31 Stephens County Water Supply Plan ................................................. 4C.31-1 

  4C.31.1 City of Breckenridge ........................................................ 4C.31-1 

  4C.31.2 Stephens Regional SUD (Formerly Stephens County 

   Rural WSC) ...................................................................... 4C.31-1 

  4C.31.3 County-Other ................................................................... 4C.31-3 

  4C.31.4 Manufacturing .................................................................. 4C.31-3 

  4C.31.5 Steam-Electric .................................................................. 4C.31-3 

  4C.31.6 Mining .............................................................................. 4C.31-3 

  4C.31.7 Irrigation .......................................................................... 4C.31-4 

  4C.31.8 Livestock .......................................................................... 4C.31-4 

 4C.32 Stonewall County Water Supply Plan................................................ 4C.32-1 

  4C.32.1 City of Aspermont............................................................ 4C.32-1 

  4C.32.2 County-Other ................................................................... 4C.32-1 

  4C.32.3 Manufacturing .................................................................. 4C.32-1 

  4C.32.4 Steam-Electric .................................................................. 4C.32-1 

  4C.32.5 Mining .............................................................................. 4C.32-2 

  4C.32.6 Irrigation .......................................................................... 4C.32-2 

  4C.32.7 Livestock .......................................................................... 4C.32-2 



HDR-00044-00100498-10 Table of Contents 

  
xix 

2011 Brazos G Regional Water Plan 

September 2010 

Table of Contents (Continued) 

Section Page 

 4C.33 Taylor County Water Supply Plan ..................................................... 4C.33-1 

  4C.33.1 City of Abilene ................................................................. 4C.33-1 

  4C.33.2 City of Merkel .................................................................. 4C.33-2 

  4C.33.3 Potosi WSC ...................................................................... 4C.33-3 

  4C.33.4 Steamboat Mountain WSC .............................................. 4C.33-4 

  4C.33.5 City of Tuscola ................................................................. 4C.33-4 

  4C.33.6 City of Tye ....................................................................... 4C.33-5 

  4C.33.7 County-Other ................................................................... 4C.33-5 

  4C.33.8 Manufacturing .................................................................. 4C.33-6 

  4C.33.9 Steam-Electric .................................................................. 4C.33-6 

  4C.33.10 Mining .............................................................................. 4C.33-6 

  4C.33.11 Irrigation .......................................................................... 4C.33-6 

  4C.33.12 Livestock .......................................................................... 4C.33-6 

 4C.34 Throckmorton County Water Supply Plan ........................................ 4C.34-1 

  4C.34.1 City of Throckmorton ...................................................... 4C.34-1 

  4C.34.2 County-Other ................................................................... 4C.34-3 

  4C.34.3 Manufacturing .................................................................. 4C.34-3 

  4C.34.4 Steam-Electric .................................................................. 4C.34-4 

  4C.34.5 Mining .............................................................................. 4C.34-4 

  4C.34.6 Irrigation .......................................................................... 4C.34-4 

  4C.34.7 Livestock .......................................................................... 4C.34-5 

 4C.35 Washington County Water Supply Plan ............................................ 4C.35-1 

  4C.35.1 City of Brenham ............................................................... 4C.35-1 

  4C.35.2 County-Other ................................................................... 4C.35-1 

  4C.35.3 Manufacturing .................................................................. 4C.35-1 

  4C.35.4 Steam-Electric .................................................................. 4C.35-2 

  4C.35.5 Mining .............................................................................. 4C.35-2 

  4C.35.6 Irrigation .......................................................................... 4C.35-2 

  4C.35.7 Livestock .......................................................................... 4C.35-2 

 4C.36 Williamson County Water Supply Plan ............................................. 4C.36-1 

  4C.36.1 City of Bartlett ................................................................. 4C.36-2 

  4C.36.2 Blockhouse MUD ............................................................ 4C.36-3 

  4C.36.3 Brushy Creek MUD ......................................................... 4C.36-4 

  4C.36.4 City of Cedar Park ........................................................... 4C.36-5 

  4C.36.5 Chisholm Trail SUD ........................................................ 4C.36-5 

  4C.36.6 Fern Bluff MUD .............................................................. 4C.36-7 

  4C.36.7 City of Florence ............................................................... 4C.36-7 



HDR-00044-00100498-10 Table of Contents 

  
xx 

2011 Brazos G Regional Water Plan 

September 2010 

Table of Contents (Continued) 

Section Page 

  4C.36.8 City of Georgetown.......................................................... 4C.36-8 

  4C.36.9 City of Granger ................................................................ 4C36-10 

  4C.36.10 City of Hutto .................................................................... 4C.36-11 

  4C.36.11 City of Jarrell ................................................................... 4C.36-12 

  4C.36.12 Jarrell-Schwertner WSC .................................................. 4C.36-13 

  4C.36.13 Jonah Water SUD ............................................................ 4C.36-14 

  4C.36.14 City of Leander ................................................................ 4C.36-15 

  4C.36.15 City of Liberty Hill .......................................................... 4C.36-16 

  4C.36.16 Manville WSC ................................................................. 4C.36-18 

  4C.36.17 City of Round Rock ......................................................... 4C.36-18 

  4C.36.18 City of Taylor ................................................................... 4C.36-18 

  4C.36.19 City of Thrall.................................................................... 4C.36-19 

  4C.36.20 City of Weir ..................................................................... 4C.36-20 

  4C.36.21 Wells Branch MUD ......................................................... 4C.36-21 

  4C.36.22 Williamson-Travis County MUD #1 ............................... 4C.36-21 

  4C.36.23 County-Other ................................................................... 4C.36-22 

  4C.36.24 Manufacturing .................................................................. 4C.36-23 

  4C.36.25 Steam-Electric .................................................................. 4C.36-24 

  4C.36.26 Mining .............................................................................. 4C.36-25 

  4C.36.27 Irrigation .......................................................................... 4C.36-25 

  4C.36.28 Livestock .......................................................................... 4C.36-26 

 4C.37 Young County Water Supply Plan ..................................................... 4C.37-1 

  4C.37.1 Fort Belknap WSC ........................................................... 4C.37-1 

  4C.37.2 City of Graham ................................................................ 4C.37-2 

  4C.37.3 City of Newcastle ............................................................. 4C.37-2 

  4C.37.4 County-Other Category .................................................... 4C.37-2 

  4C.37.5 Manufacturing .................................................................. 4C.37-2 

  4C.37.6 Steam-Electric .................................................................. 4C.37-3 

  4C.37.7 Mining .............................................................................. 4C.37-3 

  4C.37.8 Irrigation .......................................................................... 4C.37-3 

  4C.37.9 Livestock .......................................................................... 4C.37-3 

 4C.38 Wholesale Water Providers................................................................ 4C.38-1 

  4C.38.1 Brazos River Authority (Lake Aquilla System)............... 4C.38-2 

  4C.38.2 Brazos River Authority (Little River System) ................. 4C.38-3 

  4C.38.3 Brazos River Authority (Main Stem/Lower 

   Basin System) .................................................................. 4C.38-7 

  4C.38.4 Aquilla Water Supply District ......................................... 4C.38-9 

  4C.38.5 Bell County WCID No. 1................................................. 4C.38-10 

  4C.38.6 Bluebonnet WSC ............................................................. 4C.38-12 

  4C.38.7 Central Texas WSC.......................................................... 4C.38-12 



HDR-00044-00100498-10 Table of Contents 

  
xxi 

2011 Brazos G Regional Water Plan 

September 2010 

Table of Contents (Continued) 

Section Page 

  4C.38.8 Upper Leon Municipal Water District ............................. 4C.38-13 

  4C.38.9 Eastland County Water Supply District ........................... 4C.38-13 

  4C.38.10 Palo Pinto County Municipal Water District No. 1 ......... 4C.38-13 

  4C.38.11 West Central Texas Municipal Water District ................. 4C.38-15 

  4C.38.12 North Central Texas Municipal Water Authority ............ 4C.38-17 

  4C.38.13 City of Abilene (Wholesale Water Provider)................... 4C.38-18 

  4C.38.14 Bistone Municipal Water Supply District 

   (Wholesale Water Provider) ............................................ 4C.38-21 

  4C.38.15 City of Cedar Park (Wholesale Water Provider) ............. 4C.38-23 

  4C.38.16 City of Round Rock (Wholesale Water Provider) ........... 4C.38-24 

  4C.38.17 City of Stamford (Wholesale Water Provider) ................ 4C.38-26 

  4C.38.18 City of Sweetwater (Wholesale Water Provider)............. 4C.38-27 

  4C.38.19 City of Temple (Wholesale Water Provider) ................... 4C.38-30 

  4C.38.20 City of Waco (Wholesale Water Provider) ...................... 4C.38-32 

  4C.38.21 City of Bryan (Wholesale Water Provider) ..................... 4C.38-33 

 4C.39 Summary of Recommended Water Management Strategies ............. 4C.39-1 

5 Impacts of Recommended Water Management Strategies on Key 

 Parameters of Water Quality and Moving Water from Rural and 

 Agricultural Areas .......................................................................................... 5-1 

 5.1 Impacts of Water Management Strategies on Key Parameters 

  of Water Quality ................................................................................ 5-1 

 5.2 Impacts of Voluntary Redistribution of Water from Rural and 

  Agricultural Areas .............................................................................. 5-2 

6 Water Conservation and Drought Management Recommendations .............. 6-1 

 6.1 Water Conservation ........................................................................... 6-1 

  6.1.1 Municipal Water Conservation  ....................................... 6-1 

  6.1.2 Non-Municipal Water Conservation ................................ 6-2 

 6.2 Drought Management ........................................................................ 6-4 

7 Consistency with Long-Term Protection of the State’s Water, 

 Agricultural, and Natural Resources .............................................................. 7-1 

 7.1 Cumulative Hydrologic Effects of Regional Water Plan 

  Implementation .................................................................................. 7-3 

  7.1.1 Surface Water................................................................... 7-3 

  7.1.2 Groundwater .................................................................... 7-17 

 7.2 Summary of the Environmental Effects of the Plan .......................... 7-18 



HDR-00044-00100498-10 Table of Contents 

  
xxii 

2011 Brazos G Regional Water Plan 

September 2010 

Table of Contents (Continued) 

Section Page 

8 Recommendations for Unique Stream Segments, Unique Reservoir 

 Sites, and Other Legislative Recommendations ............................................ 8-1 

 8.1 Recommendations Concerning River and Stream Segments  

  Having Unique Ecological Value ...................................................... 8-1 

 8.2 Recommendations Concerning Sites Uniquely Suited for 

  Reservoirs .......................................................................................... 8-3 

 8.3 Legislative and Policy Recommendations ......................................... 8-3 

9 Report to the Legislature on Water Infrastructure Funding  

 Recommendations .......................................................................................... 9-1 

 9.1 Introduction ........................................................................................ 9-1 

 9.2 Objectives of the Infrastructure Financing Report ............................. 9-1 

 9.3 Methods and Procedures .................................................................... 9-1 

 9.4 Survey Responses .............................................................................. 9-2 

10 Adoption of Plan .......................................................................................... 10-1 

 10.1 Public Participation ............................................................................ 10-1 

 10.2 Brazos G Regional Water Planning Group Website 

  (www.brazosgwater.org).................................................................... 10-1 

 10.3 Coordination with Water User Groups and Wholesale Water 

  Providers .......................................................................................... 10-2 

 10.4 Coordination with Other Planning Regions ....................................... 10-2 

 10.5 Brazos G Regional Water Planning Group Meetings ........................ 10-2 

 10.6 Public Hearing and BGRWPG Responses to Public Comments on 

  Initially Prepared Plan........................................................................ 10-2 

 10.7 TWDB Comments on Initially Prepared Plan and BGRWPG 

  Responses .......................................................................................... 10-22 

  10.7.1 Level 1 TWDB Comments .............................................. 10-22 

  10.7.2 Level 2 TWDB Comments .............................................. 10-27 

 10.8 Final Plan Adoption ........................................................................... 10-29 

http://www.brazosgwater.org/




HDR-00044-00100498-10 Table of Contents 

  
xxiv 

2011 Brazos G Regional Water Plan 

September 2010 

(This page intentionally left blank.) 
 

 



HDR-00044-00100499-10 List of Figures 

  
xxv 

2011 Brazos G Regional Water Plan 

September 2010 

List of Figures 

Figure Page 

1-1 Location Map ...........................................................................................................  1-2 

1-2 Major Features of the Brazos G Area .......................................................................  1-3 

1-3 Historical and Projected Brazos G Area Population ................................................  1-6 

1-4 Historical and Projected Population by Subregion ...................................................  1-7 

1-5 2010 Population Distribution by County ..................................................................  1-8 

1-6 2060 Population Distribution by County ..................................................................  1-8 

1-7 Average Annual Precipitation (1961 to 1990) ..........................................................  1-12 

1-8 Brazos G Area Historical Water Use by Source.......................................................  1-12 

1-9 Major Aquifers .........................................................................................................  1-14 

1-10 Minor Aquifers .........................................................................................................  1-15 

1-11 Brazos G Area Historical Water Pumpage by Aquifer.............................................  1-16 

1-12 2006 Total Water Use by County .............................................................................  1-28 

1-13 Brazos G Area Historical Water Use by Type .........................................................  1-28 

1-14 2006 Municipal Water Use .......................................................................................  1-29 

1-15 2006 Industrial Water Use (Manufacturing, Steam-Electric Cooling,  

 and Mining) ..............................................................................................................  1-30 

1-16 2006 Agricultural Water Use (Livestock and Irrigation) .........................................  1-31 

1-17 Vegetational Areas of the Brazos G Area ................................................................  1-33 

1-18 Geology of the Brazos G Area .................................................................................  1-36 

1-19 Soils of the Brazos G Area .......................................................................................  1-37 

1-20 Water Resources of the Brazos G Area ....................................................................  1-40 

1-21 Biotic Provinces of the Brazos G Area .....................................................................  1-41 

1-22 Priority Groundwater Management Areas ................................................................  1-53 

1-23 Groundwater Conservation Districts and Groundwater Management Areas  

 Located Wholly or Partially within the Brazos G Area............................................  1-54 



HDR-00044-00100498-10 List of Figures 

  
xxvi 

2011 Brazos G Regional Water Plan 

September 2010 

List of Figures (Continued) 

Figure Page 

2-1 Population Projections ..............................................................................................  2-2 

2-2 Projected Annual County Growth Rates in the Brazos G Regional Water 

 Planning Area ...........................................................................................................  2-10 

2-3 Projected Total Water Demand ................................................................................  2-15 

2-4 Total Water Demand by Type of Use in 2000 and 2060 ..........................................  2-16 

2-5 Municipal Water Demand Projections .....................................................................  2-23 

2-6 Manufacturing Water Demand Projections ..............................................................  2-34 

2-7 Steam-Electric Water Demand Projections ..............................................................  2-36 

2-8 Mining Water Demand Projections ..........................................................................  2-38 

2-9 Irrigation Water Demand Projections .......................................................................  2-40 

2-10 Livestock Water Demand Projections ......................................................................  2-42 

3.1-1 Comparison of Water Rights in the Brazos River Basin ..........................................  3-4 

3.1-2 Comparison of Significant Water Rights in the Brazos River Basin by Number 

 of Rights and Diversion Volume ..............................................................................  3-5 

3.1-3 Comparison of Cumulative Diversion Volume and Priority Date for the 

 Brazos G Area and Region H ...................................................................................  3-6 

3.1-4 Major Water Rights and Reservoirs in the Brazos River Basin ...............................  3-7 

3.1-5 Comparison of Storage and Diversion Volume for Brazos G and Region H ...........  3-9 

3.2-1 Comparison of Cumulative Streamflows for Two Drought Periods for the 

 Clear Fork at Nugent, TX Streamgage (08084000) .................................................  3-24 

3.2-2 Estimated Annual Unappropriated Flow at Brazos River at South Bend .................  3-31 

3.2-3 Estimated Annual Unappropriated Flow at Brazos River near Glen Rose ...............  3-32 

3.2-4 Estimated Annual Unappropriated Flow at Brazos River near Aquilla ...................  3-32 

3.2-5 Estimated Annual Unappropriated Flow at Bosque River near Waco .....................  3-33 

3.2-6 Estimated Annual Unappropriated Flow at Little River at Cameron .......................  3-33 

3.2-7 Estimated Annual Unappropriated Flow at Brazos River near Bryan ......................  3-34 



HDR-00044-00100498-10 List of Figures 

  
xxvii 

2011 Brazos G Regional Water Plan 

September 2010 

List of Figures (Continued) 

Figure Page 

3.2-8 Estimated Annual Unappropriated Flow at Brazos River near Hempstead .............  3-34 

3.2-9 Estimated Annual Unappropriated Flow at Brazos River at Richmond ...................  3-35 

3.4-1 Groundwater Management Areas .............................................................................  3-44 

3.4-2 Distribution of Groundwater by Area .......................................................................  3-49 

3.4-3 Major and Minor Aquifers in the Western Area.......................................................  3-50 

3.4-4 Groundwater Availability in the Western Area ........................................................  3-50 

3.4-5 Major and Minor Aquifers in the Central Area ........................................................  3-51 

3.4-6 Groundwater Availability in the Central Area .........................................................  3-51 

3.4-7 Major and Minor Aquifers in the Eastern Area ........................................................  3-52 

3.4-8 Groundwater Availability in the Eastern Area .........................................................  3-52 

7-1 Cumulative Gaged Flows at Clear Fork of the Brazos near Nugent ........................  7-2 

7-2 Brazos River at South Bend .....................................................................................  7-9 

7-3 Brazos River near Glen Rose ...................................................................................  7-10 

7-4 Brazos River near Aquilla ........................................................................................  7-11 

7-5 Bosque River near Waco ..........................................................................................  7-12 

7-6 Little River near Cameron ........................................................................................  7-13 

7-7 Brazos River near Bryan ..........................................................................................  7-14 

7-8 Brazos River near Hempstead ..................................................................................  7-15 

7-9 Brazos River at Richmond .......................................................................................  7-16 

7-10 Brazos River at Richmond – Comparison of Regulated and Natural Flows ............  7-17 



HDR-00044-00100498-10 List of Figures 

  
xxviii 

2011 Brazos G Regional Water Plan 

September 2010 

 

(This page intentionally left blank.) 

 



HDR-00044-00100498-10 List of Tables 

  xxix Initially Prepared 2011 Brazos G Regional Water Plan 

March 2010 

List of Tables 

Table Page 

1-1 Current and Recent Brazos G RWPG Voting and Non-Voting Members ...............  1-5 

1-2 Population of Major Cities in the Brazos G Area (Greater than 10,000 People 

 in 2000) ....................................................................................................................  1-9 

1-3 2007 Economic Data ($1,000) ..................................................................................  1-11 

1-4 Brazos G Area Aquifers ...........................................................................................  1-17 

1-5 Major Reservoirs in the Brazos G Area (Authorized Capacity Greater than  

 10,000 acft) ...............................................................................................................  1-20 

1-6 Permitted Surface Water Diversions by Subregion ..................................................  1-21 

1-7 Wholesale Water Providers Supplying the Brazos G Area ......................................  1-22 

1-8 Brazos G Area Historical Water Use ........................................................................  1-29 

1-9 Summary of Regional Threats of Biological Resources in the Brazos River  

 Basin .........................................................................................................................  1-50 

1-10 Location of Threats to Biological Resources Related to Water Quality in the  

 Brazos Basin .............................................................................................................  1-51 

1-11 GCD Management Plan Approval Dates .................................................................  1-54 

1-12 Groundwater Conservation Districts, Aquifers, Desired Future Conditions  

 (DFCs) and Managed Available Groundwater (MAG) Status by GMA  

 for the Brazos G Area (as of October 2009) .............................................................  1-56 

1-13 Water Loss Audit  2005, Brazos G Water Planning Region ....................................  1-68 

2-1 Historical and Projected Population by City/County ...............................................  2-2 

2-2 TWDB Approved Revisions to the 2006 Population Projections ............................  2-12 

2-3 Brazos G Area Total Water Demand by Type of Use ..............................................  2-15 

2-4 Per Capita Water Use for Water User Groups in the Brazos G Regional 

 Planning Area ...........................................................................................................  2-18 

2-5 Historical and Projected Municipal Water Demand by WUG/County in the 

 Brazos G Area ..........................................................................................................  2-24 

2-6 Historical and Projected Manufacturing Water Demand in the Brazos G Area .......  2-33 

2-7 Historical and Projected Steam-Electric Water Demand in the Brazos G Area .......  2-35 



HDR-00044-00100499-10 List of Tables 

  
xxx 

2011 Brazos G Regional Water Plan 

September 2010 

List of Tables (Continued) 

Table Page 

2-8 Historical and Projected Mining Water Demand in the Brazos G Area ...................  2-37 

2-9 Historical and Projected Irrigation Water Demand in the Brazos G Area ...............  2-39 

2-10 Historical and Projected Livestock Water Demand in the Brazos G Area ...............  2-41 

3.1-1 Major Reservoirs of the Brazos River Basin ............................................................  3-10 

3.1-2 Summary of Interbasin Transfers Associated with the Brazos River Basin .............  3-12 

3.1-3 Water Supply Contracts Held by WWPs in Brazos G..............................................  3-14 

3.2-1 Return Flows Included in the Brazos G WAM ........................................................  3-22 

3.2-2 Yields for Reservoirs in the Brazos G Area .............................................................  3-26 

3.2-3 Summary of Irrigation Rights by County, 75/75 Reliability Analysis  

 (Year 2060 Conditions) ............................................................................................  3-30 

3.2-4 Summary of Unappropriated Flow at Selected Brazos G WAM Locations .............  3-31 

3.3-1 Draft 2004 Texas 303(d) List (May 13, 2005) .........................................................  3-37 

3.3-2 Water Bodies with Concerns for Meeting Public Water Quality Standards 

 in the Brazos G Area ................................................................................................  3-40 

3.4-1 Summary of Methods Used to Estimate Groundwater Availability for the 

 2011 Plan ..................................................................................................................  3-43 

3.4-2 Groundwater Availability Used in the 2011 Plan .....................................................  3-45 

3.4-3 Groundwater Availability from the Brazos G Area Aquifers ...................................  3-48 

3.5-1 Water Supplies from Other Regions .........................................................................  3-53 

4A-1 Municipal WUGs with Projected Water Shortages ..................................................  4A-6 

4A-2 Counties with Projected Water Shortages for Manufacturing Use ...........................  4A-10 

4A-3 Counties with Projected Water Shortages for Steam-Electric Use ...........................  4A-10 

4A-4 Counties with Projected Water Shortages for Mining Use .......................................  4A-11 

4A-5 Counties with Projected Water Shortages for Irrigation Use ...................................  4A-11 

4A-6 Wholesale Water Provider Summary - Brazos River Authority ..............................  4A-14 

4A-7 Wholesale Water Provider Summary – Aquilla Water Supply District ...................  4A-16 



HDR-00044-00100499-10 List of Tables 

  
xxxi 

2011 Brazos G Regional Water Plan 

September 2010 

List of Tables (Continued) 

Table Page 

4A-8 Wholesale Water Provider Summary – Bell County WCID No. 1 ..........................  4A-17 

4A-9 Wholesale Water Provider Summary – Bluebonnet Water Supply Corporation .....  4A-18 

4A-10 Wholesale Water Provider Summary – Central Texas Water Supply  

 Corporation ...............................................................................................................  4A-19 

4A-11 Wholesale Water Provider Summary – Upper Leon Municipal Water District .......  4A-20 

4A-12 Wholesale Water Provider Summary – Eastland County Water Supply District .....  4A-21 

4A-13 Wholesale Water Provider Summary – Palo Pinto County Municipal  

 Water District No. 1 .................................................................................................  4A-22 

4A-14 Wholesale Water Provider Summary – West Central Texas Municipal  

 Water District ...........................................................................................................  4A-23 

4A-15 Wholesale Water Provider Summary – North Central Texas Municipal  

 Water Authority ........................................................................................................  4A-24 

4A-16 Wholesale Water Provider Summary – City of Abilene ..........................................  4A-25 

4A-17 Wholesale Water Provider Summary – Bisone MWSD ...........................................  4A-27 

4A-18 Wholesale Water Provider Summary – City of Cedar Park .....................................  4A-28 

4A-19 Wholesale Water Provider Summary – City of Round Rock ...................................  4A-29 

4A-20 Wholesale Water Provider Summary – City of Stamford ........................................  4A-30 

4A-21 Wholesale Water Provider Summary – City of Sweetwater ....................................  4A-31 

4A-22 Wholesale Water Provider Summary – City of Temple ...........................................  4A-32 

4A-23 Wholesale Water Provider Summary – City of Waco ..............................................  4A-33 

4A-24 Wholesale Water Provider Summary  City of Bryan ...............................................  4A-35 

4C.1-1 Bell County Surplus/(Shortages) ..............................................................................  4C.1-1 

4C.1-2 Recommended Plan Costs by Decade for Bell-Milam-Falls WSC ..........................  4C.1-3 

4C.1-3 Recommended Plan Costs by Decade for the City of Little River-Academy ..........  4C.1-5 

4C.1-4 Recommended Plan Costs by Decade for the City of Morgan’s Point 

 Resort .......................................................................................................................  4C.1-6 

4C.1-5 Recommended Plan Costs by Decade for Bell County Steam-Electric ...................  4C.1-7 



HDR-00044-00100499-10 List of Tables 

  
xxxii 

2011 Brazos G Regional Water Plan 

September 2010 

List of Tables (Continued) 

Table Page 

4C.1-6 Recommended Plan Costs by Decade for the City of Morgan’s Point Resort .........  4C.1-8 

4C.1-7 Recommended Plan Costs by Decade for Bell County Steam-Electric ...................  4C.1-11 

4C.2-1 Bosque County Surplus/(Shortages).........................................................................  4C.2-1 

4C.2-2 Recommended Plan Costs by Decade for the City of Valley Mills .........................  4C.2-3 

4C.2-3 Recommended Plan Costs by Decade for Bosque County Steam-Electric ..............  4C.2-5 

4C.3-1 Brazos County Surplus/(Shortage) ...........................................................................  4C.3-1 

4C.3-2 Recommended Plan Costs by Decade for the City of College Station .....................  4C.3-3 

4C.3-3 Recommended Plan Costs by Decade for Wickson Creek SUD ..............................  4C.3-4 

4C.4-1 Burleson County surplus/(Shortage) ........................................................................  4C.4-1 

4C.5-1 Callahan County Surplus/(Shortage) ........................................................................  4C.5-1 

4C.5-2 Recommended Plan Costs by Decade for the City of Baird .....................................  4C.5-2 

4C.6-1 Comanche County Surplus/(Shortage) .....................................................................  4C.6-1 

4C.7-1 Coryell County Surplus/(Shortage) ..........................................................................  4C.7-1 

4C.7-2 Recommended Plan Costs by Decade for the City of Gatesville .............................  4C.7-3 

4C.7-3 Recommended Plan Costs by Decade for Kempner WSC .......................................  4C.7-4 

4C.7-4 Recommended Plan Costs by Decade for the Coryell County-Other.......................  4C.7-5 

4C.8-1 Eastland County Surplus/(Shortage) ........................................................................  4C.8-1 

4C.8-2 Recommended Plan Costs by Decade for City of Rising Star .................................  4C.8-3 

4C.8-3 Recommended Plan Costs by Decade for Eastland County-Other ...........................  4C.8-4 

4C.8-4 Recommended Plan Costs by Decade for Eastland County Irrigation .....................  4C.8-5 

4C.9-1 Erath County Surplus/(Shortage) .............................................................................  4C.9-1 

4C.10-1 Falls County Surplus/(Shortage) ..............................................................................  4C.10-1 

4C.10-2 Recommended Plan Costs by Decade for the City of Marlin ...................................  4C.10-3 

4C.10-3 Recommended Plan Costs by Decade for West Brazos WSC ..................................  4C.10-4 



HDR-00044-00100499-10 List of Tables 

  
xxxiii 

2011 Brazos G Regional Water Plan 

September 2010 

List of Tables (Continued) 

Table Page 

4C.11-1 Fisher County Surplus/(Shortage) ............................................................................  4C.11-1 

4C.12-1 Grimes County Surplus/(Shortage) ..........................................................................  4C.12-1 

4C.12-2 Recommended Plan Costs by Decade for Grimes County Steam-Electric ..............  4C.12-3 

4C.13-1 Hamilton County Surplus/(Shortage) .......................................................................  4C.13-1 

4C.14-1 Haskell County Surplus/(Shortage) ..........................................................................  4C.14-1 

4C.14-2 Recommended Plan Costs by Decade for the City of Haskell .................................  4C.14-2 

4C.14-3 Recommended Plan Costs by Decade for Haskell County-Other ............................  4C.14-3 

4C.14-4 Recommended Plan Costs by Decade for Haskell County Irrigation.......................  4C.14-5 

4C.15-1 Hill County Surplus/(Shortage) ................................................................................  4C.15-1 

4C.15-2 Recommended Plan Costs by Decade for the Files Valley WSC .............................  4C.15-3 

4C.15-3 Recommended Plan Costs by Decade for the White Bluff Community WS ...........  4C.15-5 

4C.15-4 Recommended Plan Costs by Decade for Woodrow-Osceola WSC ........................  4C.15-6 

4C.16-1 Hood County Surplus/(Shortage) .............................................................................  4C.16-1 

4C.16-2 Recommended Plan Costs by Decade for the City of Granbury ..............................  4C.16-3 

4C.16-3 Recommended Plan Costs by Decade for the City of Lipan ....................................  4C.16-4 

4C.16-4 Recommended Plan Costs by Decade for Oak Trail Shores Subdivision ................  4C.16-5 

4C.16-5 Recommended Plan Costs by Decade for the City of Tolar .....................................  4C.16-6 

4C.17-1 Johnson County Surplus/(Shortage) .........................................................................  4C.17-1 

4C.17-2 Recommended Plan Costs by Decade for the City of Alvarado ...............................  4C.17-3 

4C.17-3 Recommended Plan Costs by Decade for Bethany WSC .........................................  4C.17-4 

4C.17-4 Recommended Plan Costs by Decade for Bethesda WSC .......................................  4C.17-5 

4C.17-5 Recommended Plan Costs by Decade for the City of Cleburne ...............................  4C.17-8 

4C.17-6 Recommended Plan Costs by Decade for the City of Godley ..................................  4C.17-9 

4C.17-7 Recommended Plan Costs by Decade for Johnson County SUD .............................  4C.17-11 



HDR-00044-00100499-10 List of Tables 

  
xxxiv 

2011 Brazos G Regional Water Plan 

September 2010 

List of Tables (Continued) 

Table Page 

4C.17-8 Recommended Plan Costs by Decade for City of Keene .........................................  4C.17-13 

4C.17-9 Recommended Plan Costs by Decade for Parker WSC ...........................................  4C.17-14 

4C.17-10 Recommended Plan Costs by Decade for Johnson County Manufacturing .............  4C.17-16 

4C.17-11 Recommended Plan Costs by Decade for Johnson County Steam-Electric .............  4C.17-17 

4C.18-1 Jones County Surplus/(Shortage) .............................................................................  4C.18-1 

4C.18-2 Recommended Plan Costs by Decade for Jones County-Other ...............................  4C.18-3 

4C.19-1 Kent County Surplus/(Shortage) ..............................................................................  4C.19-1 

4C.19-2 Recommended Plan Costs by Decade for the City of Jayton ...................................  4C.19-2 

4C.20-1 Knox County Surplus/(Shortage) .............................................................................  4C.20-1 

4C.20-2 Recommended Plan Costs by Decade for Knox City ...............................................  4C.20-2 

4C.20-3 Recommended Plan Costs by Decade for the City of Munday ................................  4C.20-4 

4C.20-4 Recommended Plan Costs by Decade for Knox County-Other ...............................  4C.20-4 

4C.20-5 Recommended Plan Costs by Decade for Knox County Irrigation ..........................  4C.20-6 

4C.21-1 Lampasas County Surplus/(Shortage) ......................................................................  4C.21-1 

4C.21-2 Recommended Plan Costs by Decade for Lampasas County Manufacturing ..........  4C.21-3 

4C.22-1 Lee County Surplus/(Shortage) ................................................................................  4C.22-1 

4C.22-2 Recommended Plan Costs by Decade for Aqua WSC .............................................  4C.22-2 

4C.22-3 Recommended Plan Costs by Decade for Lee County WSC ...................................  4C.22-3 

4C.23-1 Limestone County Surplus/(Shortage) .....................................................................  4C.23-1 

4C.23-2 Recommended Plan Costs by Decade for the City of Coolidge ...............................  4C.23-2 

4C.23-3 Recommended Plan Costs by Decade for the City of Groesbeck ............................  4C.23-3 

4C.23-4 Recommended Plan Costs by Decade for the City of Kosse ....................................  4C.23-4 

4C.23-5 Recommended Plan Costs by Decade for the City of Mexia ...................................  4C.23-5 

4C.23-6 Recommended Plan Costs by Decade for Limestone County Manufacturing .........  4C.23-6 



HDR-00044-00100499-10 List of Tables 

  
xxxv 

2011 Brazos G Regional Water Plan 

September 2010 

List of Tables (Continued) 

Table Page 

4C.23-7 Recommended Plan Costs by Decade for Limestone County Steam-Electric .........  4C.23-7 

4C.24-1 McLennan County Surplus/(Shortage) .....................................................................  4C.24-1 

4C.24-2 Recommended Plan Costs by Decade for the City of Bellmead ..............................  4C.24-3 

4C.24-3 Recommended Plan Costs by Decade for Chalk Bluff WSC ...................................  4C.24-4 

4C.24-4 Recommended Plan Costs by Decade for Cross County WSC ................................  4C.24-5 

4C.24-5 Recommended Plan Costs by Decade for the City of Hallsburg ..............................  4C.24-6 

4C.24-6 Recommended Plan Costs by Decade for the City of Hewitt ...................................  4C.24-7 

4C.24-7 Recommended Plan Costs by Decade for the City of Lacy-Lakeview ....................  4C.24-9 

4C.24-8 Recommended Plan Costs by Decade for the City of Lorena ..................................  4C.24-10 

4C.24-9 Recommended Plan Costs by Decade for the City of Mart ......................................  4C.24-11 

4C.24-10 Recommended Plan Costs by Decade for North Bosque WSC ................................  4C.24-12 

4C.24-11 Recommended Plan Costs by Decade for the City of Riesel ...................................  4C.24-13 

4C.24-12 Recommended Plan Costs by Decade for the City of Robinson ..............................  4C.24-14 

4C.24-13 Recommended Plan Costs by Decade for Western Hills WS ..................................  4C.24-16 

4C.24-14 Recommended Plan Costs by Decade for McLennan County Manufacturing .........  4C.24-17 

4C.25-1 Milam County Surplus/(Shortage) ...........................................................................  4C.25-1 

4C.25-2 Recommended Plan Costs by Decade for Southwest Milam WSC ..........................  4C.25-3 

4C.25-3 Recommended Plan Costs by Decade for Milam County Stem-Electric .................  4C.25-4 

4C.25-4 Recommended Plan Costs by Decade for Milam County Mining ...........................  4C.25-5 

4C.26-1 Nolan County Surplus/(Shortage) ............................................................................  4C.26-1 

4C.26-2 Recommended Plan Costs by Decade for Nolan County Manufacturing ................  4C.26-3 

4C.26-3 Recommended Plan Costs by Decade for Nolan County Steam-Electric ................  4C.26-4 

4C.26-4 Recommended Plan Costs by Decade for the Nolan County Mining ......................  4C.26-5 

4C.26-5 Recommended Plan Costs by Decade for the Nolan County Irrigation ...................  4C.26-6 



HDR-00044-00100499-10 List of Tables 

  
xxxvi 

2011 Brazos G Regional Water Plan 

September 2010 

List of Tables (Continued) 

Table Page 

4C.27-1 Palo Pinto County Surplus/(Shortage)......................................................................  4C.27-1 

4C.27-2 Recommended Plan Costs by Decade for the City of Mineral Wells.......................  4C.27-3 

4C.27-3 Recommended Plan Costs by Decade for the City of Strawn ..................................  4C.27-4 

4C.28-1 Robertson County Surplus/(Shortage) ......................................................................  4C.28-1 

4C.28-2 Recommended Plan Costs by Decade for Robertson County Steam-Electric ..........  4C.28-3 

4C.29-1 Shackelford County Surplus/(Shortage) ...................................................................  4C.29-1 

4C.29-2 Recommended Plan Costs by Decade for the City of Albany ..................................  4C.29-2 

4C.29-3 Recommended Plan Costs by Decade for Shackelford County-Other .....................  4C.29-3 

4C.29-4 Recommended Plan Costs by Decade for Shackelford County Irrigation ...............  4C.29-5 

4C.30-1 Somervell County Surplus/(Shortage) ......................................................................  4C.30-1 

4C.30-2 Recommended Plan Costs by Decade for the City of Glen Rose .............................  4C.30-2 

4C.30-3 Recommended Plan Costs by Decade for Somervell County-Other ........................  4C.30-4 

4C.30-4 Recommended Plan Costs by Decade for Steam-Electric ........................................  4C.30-6 

4C.31-1 Stephens County Surplus/(Shortage) ........................................................................  4C.31-1 

4C.31.2 Recommended Plan Costs by Decade for Stephens Regional SUD .........................  4C.31-2 

4C.31-3 Recommended Plan Costs by Decade for Stephens County Mining ........................  4C.31-4 

4C.32-1 Stonewall County Surplus/(Shortage) ......................................................................  4C.32-1 

4C.33-1 Taylor County Surplus/(Shortage) ...........................................................................  4C.33-1 

4C.33-2 Recommended Plan Costs by Decade for the City of Merkel ..................................  4C.33-2 

4C.33-3 Recommended Plan Costs by Decade for Potosi WSC ............................................  4C.33-3 

4C.33-4 Recommended Plan Costs by Decade for Steamboat Mountain WSC.....................  4C.33-4 

4C.33-5 Recommended Plan Costs by Decade for City of Tye .............................................  4C.33-5 

4C.34-1 Throckmorton County Surplus/(Shortage) ...............................................................  4C.34-1 

4C.34-2 Recommended Plan Costs by Decade for the City of Throckmorton ......................  4C.34-2 



HDR-00044-00100499-10 List of Tables 

  
xxxvii 

2011 Brazos G Regional Water Plan 

September 2010 

List of Tables (Continued) 

Table Page 

4C.34-3 Recommended Plan Costs by Decade for the Throckmorton County-Other ...........  4C.34-3 

4C.34-4 Recommended Plan Costs by Decade for Throckmorton County Irrigation ............  4C.34-5 

4C.35-1 Washington County Surplus/(Shortage) ...................................................................  4C.35-1 

4C.36-1 Williamson County Surplus/(Shortage) ...................................................................  4C.36-1 

4C.36-2 Recommended Plan Costs by Decade for the City of Bartlett .................................  4C.36-3 

4C.36-3 Recommended Plan Costs by Decade for Blockhouse MUD ..................................  4C.36-4 

4C.36-4 Recommended Plan Costs by Decade for Brushy Creek MUD ...............................  4C.36-5 

4C.36-5 Recommended Plan Costs by Decade for Chisholm Trail SUD ..............................  4C.36-7 

4C.36-6 Recommended Plan Costs by Decade for the City of Florence ...............................  4C.36-8 

4C.36-7 Recommended Plan Costs by Decade for the City of Georgetown ..........................  4C.36-10 

4C.36-8 Recommended Plan Costs by Decade for the City of Granger ................................  4C.36-11 

4C.36-9 Recommended Plan Costs by Decade for the City of Hutto ....................................  4C.36-12 

4C.36-10 Recommended Plan Costs by Decade for the City of Jarrell ...................................  4C.36-13 

4C.36-11 Recommended Plan Costs by Decade for Jarrell-Schwertner WSC ........................  4C.36-14 

4C.36-12 Recommended Plan Costs by Decade for Jonah Water SUD ..................................  4C.36-15 

4C.36-13 Recommended Plan Costs by Decade for the City of Leander ................................  4C.36-16 

4C.36-14 Recommended Plan Costs by Decade for the City of Liberty Hill...........................  4C.36-18 

4C.36-15 Recommended Plan Costs by Decade for the City of Thrall ....................................  4C.36-19 

4C.36-16 Recommended Plan Costs by Decade for the City of Weir .....................................  4C.36-21 

4C.36-17 Recommended Plan Costs by Decade for Williamson-Travis County MUD #1 .....  4C.36-22 

4C.36-18 Recommended Plan Costs by Decade for Williamson County-Other ......................  4C.36-23 

4C.36-19 Recommended Plan Costs by Decade for Williamson County Manufacturing .......  4C.36-24 

4C.36-20 Recommended Plan Costs by Decade for Williamson County Mining ...................  4C.36-25 

4C.37-1 Young County Surplus/(Shortage) ...........................................................................  4C.37-1 



HDR-00044-00100499-10 List of Tables 

  
xxxviii 

2011 Brazos G Regional Water Plan 

September 2010 

List of Tables (Continued) 

Table Page 

4C.37-2 Recommended Plan Costs by Decade for Fort Belknap WSC .................................  4C.37-2 

4C.38-1 Wholesale Water Provider Surplus/(Shortage) ........................................................  4C.38-1 

4C.38-2 Recommended Plan Costs by Decade for the BRA Lake Aquilla System ...............  4C.38-3 

4C.38-3 Recommended Plan Costs by Decade for the BRA Little River System .................  4C.38-6 

4C.38-4 Recommended Plan Costs by Decade for the BRA Main Stem/Lower 

 Basin System ............................................................................................................  4C.38-9 

4C.38-5 Recommended Plan Costs by Decade for Aquilla Water Supply District................  4C.38-10 

4C.38-6 Recommended Plan Costs by Decade for the Bell County WCID No. 1 .................  4C.38-11 

4C.38-7 Recommended Plan Costs by Decade for the Central Texas WSC ..........................  4C.38-13 

4C.38-8 Recommended Plan Costs by Decade for the Palo Pinto County MWD No. 1 .......  4C.38-15 

4C.38-9 Recommended Plan Costs by Decade for the West Central Texas MWD ...............  4C.38-16 

4C.38-10 Recommended Plan Costs by Decade for the North Central Texas MWA ..............  4C.38-17 

4C.38-11 Recommended Plan Costs by Decade for the City of Abilene .................................  4C.38-21 

4C.38-12 Recommended Plan Costs by Decade for the Bistone MWSD ................................  4C.38-22 

4C.38-13 Recommended Plan Costs by Decade for the City of Cedar Park ............................  4C.38-24 

4C.38-14 Recommended Plan Costs by Decade for the City of Round Rock .........................  4C.38-26 

4C.38-15 Recommended Plan Costs by Decade for the City of Stamford ...............................  4C.38-27 

4C.38-16 Recommended Plan Costs by Decade for the City of Sweetwater ...........................  4C.38-30 

4C.38-17 Recommended Plan Costs by Decade for the City of Temple .................................  4C.38-31 

4C.38-18 Recommended Plan Costs by Decade for the City of Waco ....................................  4C.38-33 

4C.38-19 Recommended Plan Costs by Decade for the City of Bryan ....................................  4C.38-34 

4C.39-1 Summary of Recommended Water Management Strategies Involving New 

 Sources of Supply in the 2011 Brazos G Regional Water Plan ................................  4C.39-2 

4C.39-2 Summary of Fully Evaluated Alternative Water Management Strategies ................  4C.39-5 

 



HDR-00044-00100499-10 List of Tables 

  
xxxix 

2011 Brazos G Regional Water Plan 

September 2010 

List of Tables (Concluded) 

Table Page 

5-1 Summary of Water Management Strategies, Potential Water Quality Concerns, 

 and WUGs Potentially Affected ...............................................................................  5-3 

7-1 Recommended Water Management Strategies Included in Cumulative Impacts 

 Analysis ....................................................................................................................  7-5 

7-2 Locations for Evaluating the Effects of Recommended Strategies on  

 Streamflow ...............................................................................................................  7-5 

8-1 Stream Segments in the Brazos G Regional Water Planning Area Identified as 

 Candidates for Designation as Unique Stream Segments ........................................  8-2 

9-1 Summary of Responses to the Infrastructure Financing Survey (responses as of 

 August 12, 2010) ......................................................................................................  9-3 



HDR-00044-00100499-10 List of Tables 

  
xl 

2011 Brazos G Regional Water Plan 

September 2010 

(This page intentionally left blank.) 























































































































HDR-00044-00100499-10 Description of the Region 

 
1-41

2011 Brazos G Regional Water Plan 
September 2010 

 

Figure 1-21. Biotic Provinces of the Brazos G Area 
 

1.6.6.1.1 Kansan 

The Kansan province runs southward from the Texas panhandle and across the Rolling 

Plains area of the Brazos G Area. It meets the Texan biotic province at the western boundary of 

the Cross Timbers and Prairies vegetational area. There is little available moisture in the 

province, and moisture that is available decreases from east to west. The plant associations vary. 

However, they fall into three general categories of associations: the mixed-grass plains, the 

mesquite-grass association, and the short-grass plains. 

1.6.6.1.2 Austroriparian 

The western fringe of the Austroriparian province extends into the southeastern rim of the 

Brazos G Area. This province comprises the pine and hardwood forests of the eastern Gulf 

Coastal plain. The province is limited to the west due to low moisture. However, vegetational 
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communities found in the westward extensions of the province occur along drainageways where 

environmental conditions allow. 

1.6.6.1.3 Balconian 

The Balconian province includes most of the Edwards Plateau excluding the region west 

of the Pecos River. The Edwards Plateau is a physio-graphically discrete unit. It has a variety of 

wildlife, and its vegetation is different from that found in adjacent provinces. The abundant 

vertebrate species are a mixture of Austroriparian, Tamaulipan, Chihuahuan, and Kansan.  

Most of the Balconian province lies on Cretaceous limestone, but igneous intrusives and 

sediments of Precambrian age are exposed in the Llano Uplift. Limestone caverns and springs 

are common features of this province. Massive outcrops of limestone are characteristic of the 

stream canyons, and limestone fragments occur at the surface over almost the entire area. 

Rainfall amounts typically decrease from east to west. The most characteristic plant 

association is the juniper-oak scrub. Mesquite is also distributed throughout the province. 

1.6.6.1.4 Texan 

The Texan biotic province has no true endemic species of vertebrates. In this area, 

western species tend to encroach into open habitats, and eastern species encroach along the many 

wooded drainageways extending through the landscape. The Texan province has supported 

49 species of mammals, 39 species of snakes, 16 species of lizards, 2 types of land turtles, 

18 types of toads and frogs (anurans), and 5 species of salamander (urodeles). 

1.6.6.2 Threatened and Endangered Species 

In planning water-management strategies, one major consideration is the potential impact 

on threatened and endangered species. There are a total of 16 species listed as threatened or 

endangered by the U. S. Fish and Wildlife Service that could potentially occur in the Brazos G 

planning area. Some of the more widely seen of these are the golden-cheeked warbler 

(Dendroica chrysoparia), the black-capped vireo (Vireo atricapillus), and the bald eagle 

(Haliaeetus leucocephalus). Table E-1 in Appendix E gives a complete list of threatened and 

endangered species in each county in the Brazos G Area. 
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1.6.7 Agricultural Resources 

Agriculture is a mainstay of the Brazos G Area rural economy. Among livestock, cattle 

were the most significant component, approaching 2.4 million head with an additional 

118,000 dairy cows in 2002. Over 17 million acres, or about 87 percent of Brazos G Area’s total 

area, were classified as farmland in 2002. Of the 17 million acres of farmland, about six million 

acres were classified as cropland, of which about three million acres were harvested. Refer to 

Appendix F for detailed listings of agricultural information for the Brazos G Area. 

The Texas Department of Agriculture has specified several Agricultural Statistics 

Districts for the purpose of keeping records. The districts within the Brazos G Area are 2N and 

2S (Rolling Plains), 3 (Cross Timbers), 4 (Blacklands), 5S (South East), 7 (Lampasas County), 

and 8N (South Central). 

1.6.7.1 Rolling Plains 

Counties in the Rolling Plains (Districts 2N and 2S) are Fisher, Haskell, Jones, Kent, 

Knox, Nolan, Stonewall, and Taylor. The major dryland products are extensive row-crops, such 

as cotton, and wheat. Irrigation comes from the Seymour Aquifer where available. Major crops 

include wheat and cotton. Hay and silage are also produced, but because of low rainfall, their 

acreage is much less than in other districts in the Brazos G Area.  

1.6.7.2 Cross Timbers 

The Cross Timbers counties (District 3) are Callahan, Comanche, Eastland, Erath, Hood, 

Palo Pinto, Shackelford, Somervell, Stephens, Throckmorton, and Young. Combined, these 

counties lead the State in dairy production. This is due to several factors such as available 

groundwater from the Trinity Aquifer, soils suitable for forage production, topography 

conducive to dairy operation, and an existing infrastructure. The major crops produced in the 

Cross Timbers are hay and silage, with smaller amounts of peanuts, pecans, and vegetables 

irrigated from the Trinity Aquifer. 

1.6.7.3 Blacklands 

The Blacklands counties (District 4) are Bell, Bosque, Coryell, Falls, Hamilton, Hill, 

Johnson, Limestone, McLennan, Milam, and Williamson. Lampasas County (District 7) is 

included for the purposes of this analysis. The Blacklands is noted for dryland production of corn 
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for grain, grain sorghum, wheat for grazing and grain, cotton, and hay. Irrigation in the 

Blacklands is limited by lack of sufficient groundwater supply. 

1.6.7.4 South East and South Central Texas 

South East and South Central Texas counties (District 5S and 8N) are Brazos, Burleson, 

Grimes, Lee, Robertson, and Washington. This subregion has limited row-crop agriculture 

because suitable topography and soils are limited. Hay and silage are the major agricultural 

products. The Brazos River Bottoms counties (Brazos, Burleson, and Robertson) produce most 

of the crops in the subregion, including corn for grain, grain sorghum, and cotton. The Brazos 

River Alluvium is the major source of groundwater for the Brazos River Bottoms. 

1.7 Threats and Constraints to Water Supply 

Projected population growth in the region, particularly along the IH-35 Corridor, will 

strain existing municipal supplies. The population of Williamson County, for example, is 

expected to increase more than four-fold by the year 2060 to about 1,027,400 people. Water will 

become even more valuable, especially in the western and central parts of the Brazos G Area, 

due to limited options for new reservoirs and because the aquifers in these areas have limited 

potential for further development. 

Other concerns include the high content of chloride in surface-water runoff from the 

upper Brazos River Basin. Water with a high chloride content is more expensive to treat and 

therefore places capital constraints on suppliers who obtain surface water from affected streams 

and reservoirs. 

1.7.1 Susceptibility of Water Supplies to Drought 

1.7.1.1 Groundwater 

The 15 aquifers within the Brazos G Area vary in drought resistance, but all tend to have 

more resistance than most surface-water reservoirs. Most of the thick, deep, and extensive sand 

aquifers with moderate to high transmissivity react very slowly to droughts. Their supplies are 

virtually drought-proof even during long droughts. These aquifers, such as the Carrizo-Wilcox 

and Gulf Coast Aquifers, store enormous amounts of water. Somewhat thinner, yet still 

extensive, sand aquifers with low to moderate transmissivity commonly are only slightly less 



HDR-00044-00100499-10 Description of the Region 

 
1-45

2011 Brazos G Regional Water Plan 
September 2010 

drought-resistant. These aquifers include the Trinity, Woodbine, Queen City, Sparta, and 

Hickory.  

During long droughts, shallow alluvial aquifers from which large withdrawals are made 

experience water level declines that are relatively large in comparison to total saturated 

thickness. Supplies from these aquifers, such as the Seymour and Brazos River Alluvium 

Aquifers, can be affected by drought but generally only by extended droughts. In extended 

droughts, available well yields are typically reduced, and pumps must run longer for a given 

level of supply. 

In thin aquifers with shallow supplies, drought resistance may not be adequate. Such 

aquifers in the Brazos G Area include the Dockum, Blaine, and Edwards-Trinity (Plateau). Also, 

shallow supplies in or near outcrop areas of aquifers, even of major aquifers, may have limited 

drought resistance. 

Aquifers composed of limestone and/or dolomite are commonly the least drought- 

resistant. This is because these aquifers typically have only about one-tenth as much storage per 

cubic foot as sand aquifers. For limestone aquifers, the amount of well development is also an 

important factor in drought resistance. Thus, the Edwards-Balcones Fault Zone (BFZ) Aquifer, 

with more developed well capacity than is available in extended droughts, is the least drought-

resistant of all the aquifers in the Brazos G Area. Depending on location and exact local 

conditions, springflows and some Edwards (BFZ) well supplies are substantially reduced in only 

moderate droughts. In contrast, the Marble Falls and Ellenburger-San Saba Aquifers, which are 

relatively undeveloped by wells, can more slowly discharge a part of their stored water during 

long droughts. 

In the Brazos G Area, for supplies drawing from the Edwards (BFZ) Aquifer, drought 

planning is critical. All of the other aquifers in the region are drought resistant due to their 

inherent characteristics. 

1.7.1.2 Surface Water 

Surface water supplies in the region vary greatly, as annual rainfall ranges from 20 to 

24 inches in Kent County in the northwest, to 40 to 44 inches in Grimes County in the southeast. 

Evaporation rates show a similarly wide variation, with the highest rates occurring in the 

northwestern part of the region. 
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Drought originates from a deficiency of precipitation over an extended period of time, 

usually a season or more. This deficiency results in a water shortage for some activity, group, or 

environmental sector. Drought should be considered relative to some long-term average 

condition of balance between precipitation and evapotranspiration (i.e., evaporation plus 

transpiration). It is also related to the timing (i.e., principal season of occurrence, delays in the 

start of the rainy season, occurrence of rains in relation to principal crop growth stages) and the 

effectiveness of the rains. Other climatic factors such as high temperature, high wind, and low 

relative humidity are often associated with drought and can aggravate its severity. 

Hydrological drought is associated with the effects of periods of precipitation shortfalls 

on surface water supply. The frequency and severity of hydrological drought is often defined on 

a watershed or river basin scale. Although all droughts originate with a deficiency of 

precipitation, hydrologists are more concerned with how this deficiency affects the system water 

supply. Firm yields of reservoirs are estimated based on water that would be available through a 

repeat of the historic drought of record, which includes the effects of reduced runoff and high 

evaporation rates during the drought period. Water supply from run-of-the-river diversions are 

estimated based on water that would be available16 through a repeat of the drought of record. The 

water supply estimates throughout this water plan are reliable through a repeat of the drought of 

record and are therefore not particularly susceptible to drought-induced shortages. However, the 

northwestern counties of the Brazos G Area are currently suffering through a particularly dry 

spell and data shows that in some areas the 1997 through 2000 period has produced less runoff 

than the first three years of the drought of record in the 1950s. 

1.7.2 Identified Water Quality Problems 

Water quality varies throughout the upper, middle and lower portions of the Brazos G 

Area. Water quality is generally good in aquifers and in the tributaries of the Brazos River. 

However, high concentrations of chloride are found in the main stem of the Brazos River. Three 

factors affecting water quality in the Brazos G Area are wastewater disposal, high-density 

agricultural activities, and naturally-occurring salinity.17 Except for the third factor, these threats 

                                                           
16 Estimates of municipal and industrial run-of-river diversions are for 100 percent reliability. For irrigation uses, 
run-of-river reliability less than 100 percent is often acceptable. 
17 Texas Natural Resource Conservation Commission (TNRCC), Summary Report: Regional Assessments of Water 
Quality Pursuant to the Texas Clean Rivers Act (Senate Bill 818), 1992. 
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are associated with the growth of both population and the economy, which are expected to 

continue in the future. 

Water quality data collection and assessment studies have been conducted since 1991 

through the Texas Clean Rivers Program (CRP). Through collaborative efforts with other 

agencies and basin residents, the BRA identifies and evaluates water quality and watershed 

management issues, establishes priorities for corrective actions, and implements activities to 

improve and protect the Brazos River basin. Identified surface water quality problems within the 

Brazos G Area are summarized according to specific regions in the basin, and are based on 

information from the Texas Clean Rivers Program 2004 Basin Highlights Report.18  

1.7.2.1 Upper Basin Region 

The Upper Basin Region includes the Salt and Double Mountain Forks and the Clear 

Fork of the Brazos River. Water quality data reveal water quality impacts represented by high 

conductivity levels, along with high total dissolved solids and chloride concentrations. While this 

region contributes only 14 to 18 percent of the total Brazos River flow, the area contributes 45 to 

55 percent of the total dissolved minerals and about 75 to 85 percent of the dissolved salts.  

1.7.2.2 Upper Central Basin Activity Region 

The Upper Central Basin of the Brazos River includes eight lakes, five watersheds, and a 

variety of land uses interconnected throughout the watersheds. The Upper Central Basin Region 

generally covers from Bell County north to Hood County. Numerous watershed protection and 

management projects are being conducted in this region to address declining water quality due to 

impacts from industrial, agricultural, municipal, and natural causes. On-going activities and 

water quality issues in this area include: 

 In 2002, the BRA began a special study on Lake Granbury to assess impacts from 
septic systems in the coves throughout the lake. 

 The BRA currently monitors Aquilla Creek at FM 933 in this watershed. TCEQ has 
been monitoring Lake Aquilla as a result of its placement on the State’s 303 (d) list 
for impairments due to high concentrations of atrazine. 

 The Bosque River Watershed drains approximately 1,652 square miles and discharges 
into Lake Waco. Elevated bacteria, nutrient and algal growth are concerns for this 
watershed, due to high non-point source pollution activity generally attributed to 
confined animal feeding operations. There are several on-going activities undertaken 

                                                           
18 Brazos River Authority (BRA), Texas Clean Rivers Program 2004 Highlights Report, available online at 
http://www.brazos.org/CleanRiversProgram/BasinReport/Executive_Summary.pdf, 2004. 
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by the State, BRA, City of Waco, and local entities to monitor and reduce pollution in 
this watershed. 

 A number of sites in the Leon River watershed show concerns for elevated bacteria 
and nutrient concentrations, as well as depressed dissolved oxygen. 

 Lake Stillhouse Hollow experiences above average water quality conditions and 
remains primarily undeveloped. Discharging into the Lampasas River downstream of 
the lake, Salado Creek is experiencing concerns from elevated nutrient 
concentrations.  

1.7.2.3 Lower Central Basin Activity Region 

Portions of the Lower Central Basin are subject to non-point source discharges and 

nutrient loading from agricultural activities. Data collected to date show that Cottonwood Branch 

in Brazos County near Bryan has very high concentrations of nutrients and elevated bacteria 

levels. Lakes Limestone and Granger also show concerns for nutrient loading that is contributing 

to increased aquatic plant growth. 

1.7.2.4 Lower Basin Activity Region 

The BRA monitors eight sites in Yegua Creek watershed, including two sites on Lake 

Somerville. The lake, which spans 11,460 acres, has experienced several fish kills. Lake 

Somerville has experienced both elevated and depressed pH levels, which may be attributed to 

fluctuations in blue-green algae populations. 

1.7.3 Identified Threats to Agricultural and Natural Resources 

Drought and water quality are the two primary threats to agricultural and natural 

resources in the Brazos G Area.  

1.7.3.1 Threats to Agricultural Resources 

Drought is the primary threat to agricultural resources in the Brazos G Area. During long 

droughts, surface water supplies for unconfined livestock are diminished. If the drought extends 

through the season for growing forages, production is reduced due to the lack of forageable food. 

Additional threats to livestock arise from the reduced water supply for rural water systems that 

are not interconnected or that are not supplied by a reliable source. This is especially true in the 

northwest part of the region. Water for confined livestock (e.g., dairy cattle and poultry) and for 

crop irrigation typically comes from groundwater.  
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Water quality can also pose a threat to agricultural resources. Increased levels of salts and 

total dissolved solids may damage certain crops and require additional water for irrigation. High 

levels of salts can accumulate on the surface soils, creating a hardpan effect that impedes 

percolation of irrigated water. As water quality degrades, crop selection and production may be 

limited. An additional threat to crop production is the migration into agricultural land of 

municipal well fields to supply groundwater to growing cities. Groundwater Conservation 

Districts and Underground Water Conservation Districts have been created in part to manage 

groundwater supplies that may be subject to competing interests.  

1.7.3.2 Threats to Natural Resources 

The Brazos River Basin within the Brazos G Area is a freshwater eco-region that is 

defined as primarily temperate coastal rivers and lakes habitat, with high ranking habitats for 

fish, reptiles and amphibian species.19 Identified threats to these biological resources stem from 

the combined effects of land use disturbance, reduced stream flow from prolonged droughts as 

well as current and future water diversions from water supply projects, lower lake levels, and 

impacted quality of surface and groundwater. Declining flows can affect the availability and 

quality of aquatic habitats and streamside vegetation and also contribute to changes in water 

temperature and chemistry. As discussed in Section 1.7.2, water quality in the Brazos River 

Basin has been degraded by increased concentrations of chlorides, dissolved metals, ammonia, 

nitrates, and phosphates, pesticides, algae, and fecal coliform bacteria. Under lower flow 

conditions, greater effects from pesticide contamination could occur through higher 

concentrations of chlorinated hydrocarbons and organic-phosphates. A summary of potential 

effects that identified threats would have on biological resources is presented in Table 1-9. The 

water resources impacted by water quality concerns identified in Section 1.7.2 within the Brazos 

River Basin are presented in Table 1-10. 

Reduced stream flows and reservoir levels, which are brought on by drought and 

increases in water use, pose the greatest potential threat to aquatic species in the region. Lower 

stream flows would alter the proportion of stream runs, riffles, pools, and backwater sloughs and 

decrease the wetted perimeter (total available habitat). These changes in habitat may benefit 

                                                           
19 Abell, R.A, D.M. Olson, E. Dinerstein, P.T. Hurley, J.T. Diggs, W. Eichbaum, S. Walters, W. Wettengel, T. 
Allnutt, C.J. Loucks, and P. Hedao. 2000. Freshwater Eco-regions of North America – A Conservation Assessment. 
World Wildlife Fund. Island Press. Washington D.C. 320 pp. 
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some species, primarily hardy, generalist species, but would negatively impact most species and 

result in reduced species richness. Riparian vegetation is also threatened by less over bank 

 

Table 1-9. 
Summary of Regional Threats to Biological Resources 

 in the Brazos River Basin 

Threat 
Potential Effects to  
Aquatic Organisms 

Potential Effects to  
Riparian Vegetation 

Rivers & Streams 

Lower 
Streamflows  

Decreased stream runs, riffles, pools, 
and backwater sloughs resulting in 
lower habitat diversity and species 
richness. 

Less overbank flooding and shift to more mesic 
(drier) conditions with decline in species 
dependent on flooding processes and increase 
in species tolerating drier conditions. 

Lower Water 
Quality 

Lower habitat suitability; lower habitat 
diversity, species richness, and 
abundance; possible direct and 
indirect adverse effects from point 
and non-point source contaminants.  

Potentially enhanced growth from higher 
concentrations of phosphorus, nitrates, and 
other nutrients; but increased growth could be 
suppressed by lower water tables from 
declining flows, increased salinities or 
exposure to contaminants. 

Reservoirs 

Lower 
Reservoir 
Levels 

If prolonged, less available habitat 
resulting in lower species diversity & 
species abundance. If seasonal, 
potential positive effects through 
enhanced fishery production, 
depending on timing and duration of 
subsequent rising lake levels. 

Increase in growth of shoreline herbaceous 
and woody vegetation during lower lake levels, 
but growth suppressed or reversed by rising 
lake levels and seasonal inundation. 

Lower Water 
Quality 

Lower habitat suitability; lower habitat 
diversity, species richness, and 
species abundance. 

Potentially enhanced growth from higher 
concentrations of phosphorus, nitrates, and 
other nutrients; but growth suppressed or 
reversed through lower water tables from 
declining flows, increased salinities or 
exposure to contaminants. 

Bays & Estuaries  

Reduced 
freshwater 
inflows 

Possible change in hydrological 
dynamics of estuary.  Projected 
effects would be minimal due to 
limited coastal marsh habitats 
associated with the Brazos River 
Estuary. 

Effects considered minimal due to limited 
coverage resulting from previous levee 
construction and river channelization. 
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Table 1-10. 
Location of Threats to Biological Resources Related to Water Quality 

 in the Brazos Basin  

Identified 
Threats Upper Basin Upper Central Basin 

Lower Central 
Basin Lower Basin 

Increased 
Chlorides 

Salt and Double 
Mountain Forks; 
Clear Fork; White 
River Lake. 

Upper Brazos River Lake Limestone  

Fecal 
Coliform 
Bacteria 

Millers Creek 

Upper Brazos River; Possum 
Kingdom Lake; Lake Granbury; 
Lake Whitney; Bosque River; Lake 
Waco; Lake Proctor; Leon River; 
Lake Belton 

Central Brazos River 
Lower Brazos 
River 

Dissolved 
Oxygen 

   
Lower Brazos 
River 

Increased 
Nutrients1 

Clear Fork of the 
Brazos; Deadman 
Creek; California 
Creek 

Bosque River; Lake Waco; Lake 
Proctor, Leon River; Lake Belton; 
Salado Creek 

Central Brazos 
River; Still 
Creek/Thompson 
Creek; Lake 
Limestone; Lake 
Granger 

Lower Brazos 
River 

Algae  
Upper Brazos River; Bosque 
River; Lake Waco 

 
Lower Brazos 
River 

Pesticides & 
Heavy Metals 

Upper Brazos 
River 

Upper Brazos River; Aquilla Creek   

1 Includes: Ammonia, Phosphorus, Nitrogen, Nitrate-Nitrogen 

 

flooding and a shift to more mesic (drier) conditions with a decline in those species that are 

dependent on flooding processes (cottonwood, willow, and pecan) and an increase in species 

tolerating drier conditions (hackberry and mesquite). 

1.8 Drought Preparations 

Drought contingency plans are required by the State for wholesale water suppliers, 

irrigation districts, and retail water suppliers. For surface water right-holders that supply 

1,000 acft/yr or more for non-irrigation use and 10,000 acft/yr for irrigation use, SB1 requires a 

water conservation plan. To aid entities in the region with the development of these plans, 

example water conservation and drought management plans are provided in Appendices J and K. 

In addition, conservation plans are commonly included in the management plans of 

Groundwater Conservation Districts or Underground Water Conservation Districts. 
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1.9 Groundwater Regulation 

1.9.1 Priority Groundwater Management Areas (PGMAs)  

The Texas Legislature authorized the TCEQ to identify and delineate priority 

groundwater management areas (PGMAs) as “those areas of the state that are experiencing or 

that are expected to experience, within the immediately following 25-year period, critical 

groundwater problems, including shortages of surface water or groundwater, land subsidence 

resulting from groundwater withdrawal, and contamination of groundwater supplies” (§Section 

35.007, Chapter 35, Title 2, Texas Water Code).  

Following a PGMA designation, TCEQ may recommend creating a groundwater 

conservation district. Citizens in the PGMA have two years to establish a Groundwater 

Conservation District (GCD).  If a GCD is not established in the required timeframe, a GCD will 

be established that is consistent with the original recommendation, which will be governed by a 

locally elected board of directors. 

Most counties (excluding Nolan and Taylor Counties) in the Brazos G Area have been 

studied to determine if they should be designated a PGMA.  These counties are shown in 

Figure 1-22.  TCEQ designated two PGMA areas in the Brazos G Area, also shown on  

Figure 1-22.  These include the Central Texas-Trinity Aquifer PGMA and the Northern Trinity 

and Woodbine Aquifers PGMA.  TCEQ designated the Central Texas-Trinity Aquifer PGMA on 

October 31, 2008.  Counties in this PGMA include Bosque, Coryell, Hill, McLennan, and 

Somervell.  The Trinity and Woodbine Aquifers PGMA was designated on February 11, 2009.  

This PGMA includes Collin, Cooke, Dallas, Denton, Ellis, Fannin, Grayson, Hood, Johnson, 

Montague, Parker, Tarrant, and Wise counties. Only Hood and Johnson counties are in the 

Brazos G Area.  

Following a PGMA designation, voters must create or join an existing GCD within two 

years.  Therefore, in 2007 the Upper Trinity GCD was formed, which includes Hood County.  In 

May 2009, Bosque County joined the Middle Trinity GCD. In 2009, the Texas Legislature 

created the Prairielands GCD and the Southern Trinity GCD.  The Prairieland GCD includes 

Johnson, Hill and Somervell counties.  The Southern Trinity GCD (formally the McLennan 

County GCD) must add an adjacent county to the GCD by September 2011 or it will be 

dissolved by the TCEQ.  The Tablerock GCD, which included Coryell County, was dissolved by 

the Legislature; Coryell County joined the Middle Trinity GCD in 2009.  
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Figure 1-22. Priority Groundwater Management Areas 
 

1.9.2 Groundwater Conservation Districts and Groundwater Management Areas 

In addition to the four GCDs mentioned previously, there are nine other GCDs in the 

Brazos G Area, as shown on Figure 1-23 and listed in Table 1-11.  All GCDs are required to 

develop and implement a management plan to manage groundwater resources.  A list of the 

GCDs’ management plan approval dates are shown on Table 1-11. 
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Figure 1-23. Groundwater Conservation Districts and Groundwater Management Areas 
Located Wholly or Partially within the Brazos G Area 

Table 1-11. 
 GCD Management Plan Approval Dates 

Name of District Date Plan Approved 

Bluebonnet Groundwater Conservation District 11/18/2004 

Brazos Valley Groundwater Conservation District 7/22/2004 

Clear Fork Groundwater Conservation District 7/6/2005 

Clearwater Underground Water Conservation District 3/6/2006 

Lost Pines Groundwater Conservation District 2/15/2005 

Middle Trinity Groundwater Conservation District 5/5/2009 

Post Oak Savannah Groundwater Conservation District 9/26/2005 

Prairielands  Groundwater Conservation District  not yet developed 

Rolling Plains Groundwater Conservation District 10/17/2005 

Saratoga Underground Water Conservation District 11/30/2009 

Southern Trinity Groundwater Conservation District January 7, 2010 (adopted) 

Upper Trinity Groundwater Conservation District not yet developed 

Wes-Tex Groundwater Conservation District 4/7/2010 

 



HDR-00044-00100499-10 Description of the Region 

 
1-55

2011 Brazos G Regional Water Plan 
September 2010 

In 2001, Senate Bill 2 of the 77th Texas Legislature authorized the TWDB to designate 

Groundwater Management Areas (GMAs) that would include all major and minor aquifers of the 

state.  Sixteen GMAs were delineated and adopted by the TWDB in 2002 and cover all major 

and minor aquifers in Texas with the objective of providing the most suitable area for the 

management of the groundwater resources. 

In 2005, House Bill 1763 of the 79th Texas Legislature required GCDs in groundwater 

management areas to meet and define the Desired Future Conditions of the groundwater 

resources within the groundwater management area.  The legislation requires that the DFCs be 

defined by September 1, 2010 and every 5 years thereafter.  This requires joint planning among 

the GCDs in each GMA to determine acceptable, quantifiable aquifer conditions at some future 

date, i.e. water levels, water quality, spring flows, etc. Once the Desired Future Conditions are 

developed and submitted to the TWDB, the TWDB determines the amount of Managed 

Available Groundwater based on the GMA’s Desired Future Conditions.  The groundwater 

management plans of the GCDs, permitting, and the Regional Water Plans are to reflect the 

Managed Available Groundwater values. 

The Brazos G Area intersects GMA 6, 7, 8, 12, and 14.  These GMAs are shown on 

Figure 1-23 and are listed in Table 1-12 along with each GCD in the Brazos G Area, each major 

and minor aquifer, the status of the Desired Future Conditions development, and the status of the 

determination of Managed Available Groundwater.  Only GMA 8 has adopted Desired Future 

Conditions for all aquifers, for which the TWDB has developed Managed Available 

Groundwater estimates. 

1.10 Existing Programs and Goals 

1.10.1 Texas Clean Rivers Act 

In 1991, the 72nd Legislature passed the Texas Clean Rivers Act 20 to establish for the 

first time a watershed basis for water quality planning in Texas.21,22 The Act requires each river 

basin in the State to be assessed for water quality and management strategies on an on-going  

 

                                                           
20 Senate Bill 818, amending the Texas Water Code, Sections 5.103, 5.105, 26.011; T.A.C. Sections 320.1-320.9 
21 TNRCC, Op. Cit., 1992. 
22 TNRCC, Op. Cit., 1999. 
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Table 1-12. 
Groundwater Conservation Districts, Aquifers, Desired Future Conditions (DFCs), and 

Managed Available Groundwater (MAG) Status by GMA for the Brazos G Area 
(as of October 2009) 

Groundwater Management Area 6 

Clear Fork Groundwater Conservation District 

Rolling Plains Groundwater Conservation District 

Aquifer 
Major or Minor 
Aquifer?  

Desired Future Conditions 
Status 

Managed Available Groundwater Status 

Seymour Major DFCs have not been adopted at 
this time. Will be completed after adoption of the aquifers' DFCs. 

Dockum Minor DFCs have not been adopted at 
this time. Will be completed after adoption of the aquifers' DFCs. 

Blaine Minor DFCs have not been adopted at 
this time. Will be completed after adoption of the aquifers' DFCs. 

Groundwater Management Area 7 

Wes-Tex Groundwater Conservation District 

Aquifer 
Major or Minor 
Aquifer?  

Desired Future Conditions 
Status 

Managed Available Groundwater Status 

Edwards-Trinity 
(Plateau) 

Major DFCs have not been adopted at 
this time. Will be completed after adoption of the aquifers' DFCs. 

Dockum Minor DFCs have not been adopted at 
this time. Will be completed after adoption of the aquifers' DFCs. 

Groundwater Management Area 8 

Southern Trinity Groundwater Conservation District 

Post Oak Savannah Groundwater Conservation District * 

Clearwater Underground Water Conservation District 

Middle Trinity Groundwater Conservation District 

Saratoga Underground Water Conservation District 

Prairielands Groundwater Conservation District 

Upper Trinity Groundwater Conservation District 

Aquifer 
Major or Minor 
Aquifer?  

Desired Future Conditions 
Status 

Managed Available Groundwater Status 

Trinity Major 
Adopted - September 17, 
2008 

The TWDB MAG was finalized March 31, 2009. 

Edwards (BFZ) Major Adopted - December 17, 2007 The TWDB MAG was finalized September 30, 2008. 

Brazos River 
Alluvium 

Minor Adopted - December 17, 2007 The TWDB MAG for the Brazos River Alluvium Aquifer was finalized 
November 7, 2008. 

Ellenburger-San 
Saba 

Minor Adopted - May 19, 2008 Currently in draft form. 

Hickory Minor Adopted - May 19, 2008 Currently in draft form. 

Marble Falls Minor Adopted - May 19, 2008 The TWDB MAG was finalized April 30, 2009.  

Woobine Minor Adopted - December 17, 2007 The TWDB MAG was finalized November 10, 2008. 
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Table 1-12 (Concluded) 

Groundwater Management Area 12 
Brazos Valley Groundwater Conservation District 

Post Oak Savannah Groundwater Conservation District* 

Lost Pines  Groundwater Conservation District 

Aquifer 
Major or Minor 
Aquifer?  

Desired Future Conditions 
Status 

Managed Available Groundwater Status 

Carrizo-Wilcox Major DFCs have not been adopted at 
this time. Will be completed after adoption of the aquifers' DFCs. 

Brazos River 
Alluvium 

Minor DFCs have not been adopted at 
this time. Will be completed after adoption of the aquifers' DFCs. 

Queen City Minor DFCs have not been adopted at 
this time. Will be completed after adoption of the aquifers' DFCs. 

Sparta Minor DFCs have not been adopted at 
this time. Will be completed after adoption of the aquifers' DFCs. 

Yegua-Jackson Minor DFCs have not been adopted at 
this time. Will be completed after adoption of the aquifers' DFCs. 

Groundwater Management Area 14 

Bluebonnet Groundwater Conservation District 

Aquifer 
Major or Minor 
Aquifer?  

Desired Future Conditions 
Status 

Managed Available Groundwater Status 

Carrizo-Wilcox Major DFCs have not been adopted at 
this time. Will be completed after adoption of the aquifers' DFCs. 

Gulf Coast Major DFCs have not been adopted at 
this time. Will be completed after adoption of the aquifers' DFCs. 

Brazos River 
Alluvium 

Minor DFCs have not been adopted at 
this time. Will be completed after adoption of the aquifers' DFCs. 

Queen City Minor DFCs have not been adopted at 
this time. Will be completed after adoption of the aquifers' DFCs. 

Sparta Minor DFCs have not been adopted at 
this time. Will be completed after adoption of the aquifers' DFCs. 

Yegua-Jackson Minor DFCs have not been adopted at 
this time. Will be completed after adoption of the aquifers' DFCs. 

*The Post Oak Savannah Groundwater Conservation District is in GMA 8 and GMA 12. 

 

basis. It also requires reports to be provided to the TCEQ every even-numbered year.23 The Act 

provides specific guidelines for accomplishing the water quality assessments, including: 

(1) comprehensive assessments on a watershed basis with emphasis on non-point sources, 

nutrients, and toxic materials; (2) delegation of responsibility for assessments to river authorities; 

(3) formation of river basin steering committees; (4) discharge permitting on a basin-wide basis; 

and (5) assessment fees charged to wastewater- and water-rights permittees. 

The BRA is a partner with the TCEQ in the Clean Rivers Program for the Brazos G Area. 

The program provides funding for BRA staff to assess water quality in the Brazos River Basin 

and to document local problems. Also, the program provides fee payers with site-specific 

information on water quality such as receiving water assessments and flow data. The 2004 

                                                           
23 BRA, “Planning and Environmental Division”, [Online] Available URL: http://www.brazos.org/home.htm, 1999. 
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Report24 for the Brazos River Basin provides an assessment of water quality for the basin, 

drawing attention to: (1) the need for more long-term data on water quality, (2) a continued 

emphasis on the Basin Steering Committee for direction and comment on the water quality 

assessment program, (3) continued assistance in water quality monitoring from local partners in 

the Basin Monitoring Program, (4) emphasis on assessing and maintaining data, and 

(5) development of a geographical information system for the basin. The 2004 Report provides 

detailed findings about water quality and related items for selected sub-watersheds of the basin. 

The findings most relevant to the Brazos G Area were summarized in Section 1.7.2. 

1.10.2 Clean Water Act 

The 1972 Federal Water Pollution Control Act, which as amended is called the Clean 

Water Act, is the federal law with the most impact on water quality protection in the Brazos G 

Area. As amended in 1977 and again in 1987, the Clean Water Act: (1) establishes the 

framework for monitoring and controlling industrial and municipal point-source discharges 

through the National Pollutant Discharge Elimination System (NPDES), (2) authorizes federal 

assistance for the construction of municipal wastewater treatment facilities, and (3) requires 

cities to obtain permits for stormwater or non-point-source discharges.25 The Clean Water Act 

also includes provisions to protect specific aquatic resources. Section 303 establishes a non-

degradation policy for high quality waters and provides for establishment of state standards for 

receiving water quality. Section 401 allows states to enforce water quality requirements for 

federal projects such as dams. Section 404 provides safeguards for wetlands and other waters 

from the discharge of dredged or fill material. Section 305 calls for the TCEQ to prepare and 

submit a water quality inventory to the U.S. Environmental Protection Agency.26 Other 

provisions protect particular types of ecosystems such as lakes (Section 314), estuaries (Section 

320), and oceans (Section 403).27 Several of these provisions are relevant to specific water 

quality concerns in the Brazos G Area. 

                                                           
24 BRA, Op. Cit., 2004.  
25 33 USCA, Sections 1251 through 1387. 
26 TWDB, 1997. 
27 Adler, R.W., Landman, J. and Cameron, D., The Clean Water Act: Twenty Years Later, Island Press, Washington 
D.C., 1993. 
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1.10.3 Safe Drinking Water Act 

The Safe Drinking Water Act, passed in 1974 and amended in 1986 and 1996, allows the 

U.S. Environmental Protection Agency to set standards for drinking water quality. These 

standards are divided into two categories: National Primary Drinking Water Regulations 

(primary standards that must be met by all public water suppliers) and National Secondary Water 

Regulations (secondary standards that are not enforceable, but are recommended). Primary 

standards protect water quality by limiting levels of contaminants that are known to adversely 

affect public health and that are anticipated to occur in water. Secondary standards have been set 

for contaminants that may affect cosmetic or aesthetic qualities of water (e.g., taste, odor, or 

color). For some constituents, the State of Texas has secondary standards that differ from the 

National standards.  

1.10.4 Source Water Assessment and Protection Program 

The TCEQ’s Source Water Assessment and Protection (SWAP) Program can be an 

important part of water resource management. The SWAP Program, authorized by the Safe 

Drinking Water Act, assists local jurisdictions in preventing contamination of drinking water 

supplies. It identifies sources of public drinking water, determines potential contaminants, 

assesses water systems’ susceptibility to contamination, and informs the public of the results. It 

is part of a comprehensive, integrated approach to clean ground and surface water undertaken by 

the TCEQ. 

The centerpiece of the SWAP Program is a focus on prevention. Water can be easily 

contaminated, but it is difficult and expensive to clean up. Through the SWAP Program, by 

preventing contamination, jurisdictions are able to avoid the cost of removing contamination and 

maintain clean, reliable sources for drinking water.  

The SWAP Program is designed to assist Texas communities in protecting their drinking 

water sources. Its goal is to increase public awareness of the importance of protecting drinking 

water sources and actions that can be taken to protect those sources. The SWAP Process involves 

seven steps: 

1. Delineation (or mapping) of source water protection areas, any areas surrounding a 
drinking water source, whether from ground or surface water; 

2. Conducting an inventory of actual or potential sources of contamination in the 
delineated area; 
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3. Conducting an analysis of the relative susceptibility of the water supply to those 
contamination sources and presenting the results to the public water supply in the 
form of a Source Water Susceptibility Assessment Report. These results provide 
insights into activities near your water sources and serve as the starting point for 
implementing source water protection. 

4. Working with selected local communities to make information available to the public; 
5. Voluntary application of best management practices to prevent contamination, such 

as land use practices, regulations and permits, structural measures, good 
housekeeping practices, public education and emergency response planning; 

6. Monitoring and continually assessing source water supplies; and, 
7. Conducting triennial sampling and continually monitoring, assessing and conducting 

protection activities. 

By conducting continual monitoring, assessment and protection activities, communities 

can minimize potential sources of contamination and protect source water supplies over the long-

term. 

1.11 Previous Water Supply Planning in the Brazos G Area 

As discussed in previous sections, the Brazos G Area is a large diverse area with varying 

needs of water users in the different parts of the region. In response to these different needs, the 

region has a history of successful local water supply planning and development.  The 2001 

Brazos G Regional Water Plan28 was a first step in evaluating and compiling the different water 

needs of users in the region and identifying a comprehensive plan to meet these needs.  The 2006 

Plan further refined the 2001 Plan, with population projections based upon year 2000 census 

information.  The 2006 Plan includes information resulting from several local studies initiated 

following publication of the 2001 Plan, including: 

 Bosque County water treatment and distribution study to address water needs in 
Bosque County in the central Brazos River Basin.  The study was completed in 
March 2004.29 

 The Brazos River Authority and Tarrant Regional Water District sponsored a water 
supply study for Parker and Johnson Counties in the central Brazos River Basin to 
meet the growing needs of this area.  Phase 1 of the study was completed in April 
2004.30 

                                                           
28 HDR, January 2001, Brazos G Regional Water Planning Area, Regional Water Plan. 
29 Carter-Burgess, March 2004, Bosque County Regional Water Treatment and Distribution Facilities Plan, Final 
Report to the Brazos River Authority. 
30 Freese and Nichols, April 2004, Regional Water Supply and Wastewater Service Study for Johnson and Parker 
Counties, Phase I. 
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 The West Central Brazos River Basin Regional Water Treatment and Distribution 
Facility Study evaluated water needs in the upper Brazos River Basin.  This study 
was completed in August 2004.31 

 In 2004, the City of Abilene, in cooperation with the West Central Texas Municipal 
Water District, completed a long-range water supply study for the City and District32. 
The study evaluated and compared multiple potential water supply projects, including 
Scalping from the Clear Fork to Hubbard Creek Reservoir; Purchase of Lake Alan 
Henry Supply; Purchase of Possum Kingdom Supply; Double Mountain Fork 
Reservoir (West Site); and Breckenridge Reservoir (Cedar Ridge Site).  In 2008, the 
City of Abilene updated evaluations of Cedar Ridge Reservoir and Possum Kingdom 
Reservoir Supply33.  The City of Abilene has continued to pursue feasibility studies 
(geologic, geotechnical, and environmental) related to the Cedar Ridge Reservoir. 

Brief summaries of the 2001 and 2006 Brazos G Regional Water Plan and the completed 

studies to date are presented in the following sections.  

1.11.1 2001 Brazos G Regional Water Plan and 2002 State Water Plan  

The Brazos G Regional Water Plan was completed in January 2001 (2001 Plan), and 

amended in 2002 and 2005.  This plan was incorporated into the 2002 State Water Plan,34  along 

with the other 15 regional water plans. 

The 2001 Plan found that on a regional basis, there are sufficient water supplies to meet 

the projected demands.  In year 2050, the region was projected to have a surplus of about 

500,000 acre-feet per year, yet there were some entities that did not have enough water to meet 

projected needs. The highest growth areas were identified along the IH-35 corridor in the central 

part of the region, straining existing groundwater supplies. Slower economic growth and 

implementation of previous long-term planning in the upper Brazos G Area resulted in fewer 

municipal needs in this part of the region.  However, water quality concerns in the upper Brazos 

River Basin can limit water supplies.  The plan identified the biggest challenge to many 

communities in the Brazos G Area is financing the construction of conveyance and treatment 

facilities, rather than securing new water sources. 

                                                           
31 Freese and Nichols, August 2004, West Central Brazos River Basin Regional Water Treatment and Distribution 
Facility Plan. 
32 HDR and eHT, September 2004, Evaluation of Breckenridge Reservoir (Cedar Ridge Site) and Other Water 
Supply Alternatives, Draft, report to the City of Abilene and West Central Texas MWD. 
33 HDR and eHT, April 2008, Evaluation of Cedar Ridge Reservoir and Possum Kingdom Lake Water Supply 
Options for City of Abilene, Final Report to the City of Abilene. 
34 Texas Water Development Board, January 2002, Texas State Water Plan. 
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The major recommended strategies in the 2001 Plan include four new major reservoirs, 

reallocation of hydropower storage in Lake Whitney, coordinated operation of reservoir systems 

for the Brazos River Authority and the City of Abilene, chloride control in the upper Brazos 

River Basin, and further development of groundwater from the Carrizo-Wilcox Aquifer.  Since 

the plan was completed, the California Creek Diversion Project for the City of Stamford and 

Lake Stamford has been constructed and is operational.  Other smaller projects also have been 

completed or are in the design phase. 

The recommended new major reservoirs include: 

 Millican Reservoir (Bundic Dam Site), 

 Little River Reservoir, 

 South Bend Reservoir (long-term strategy), and 

 Breckenridge Reservoir (long-term strategy). 

The 2001 Plan was incorporated by the TWDB into the 2002 State Water Plan. 

1.11.2 2006 Brazos G Regional Water Plan and 2007 State Water Plan 

In 2006, the Brazos G RWPG revised the Brazos G Plan.  The 2006 Plan incorporated 

updated population and water demand estimates, and evaluation of new water management 

strategies.  While the focus of the 2006 Plan is similar to that of the 2001 Plan, the 2006 Plan 

recommended a number of water management strategies different from those in the 2001 Plan.  

The 2006 Plan includes recommendations for advanced conservation as a water management 

strategy to meet about 45,000 acft/yr of needs for numerous municipal and non-municipal 

WUGs; 43,000 acft/yr of reuse supplies for seven WUGs and WWPs; 69,000 acft/yr of supplies 

from other regions; and augmentation of existing surface water supplies (increasing supplies by 

38,000 acft/yr) including Lake Palo Pinto Off-Channel Reservoir, Millers Creek Augmentation, 

Raising the Level of Gibbons Creek Reservoir and Lake Granger Augmentation (conjunctive use 

with groundwater).  The West Central Brazos System Optimization Plan would develop up to 

59,150 acft/yr of new supplies through a combination of projects including priority calls 

agreements, Cedar Ridge Reservoir and reuse.  Two new reservoirs were recommended beside 

Cedar Ridge Reservoir: Wheeler Branch Off-Channel and Brushy Creek Reservoir.  The 

Wheeler Branch Off-Channel Reservoir has since been constructed.  A major water management 

strategy in the 2006 Plan is the BRA System Operation, which would develop 89,850 acft/yr of 

supplies for 10 WUGs and/or WWPs in the Brazos G Area, and additional supplies for WUGs 
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and WWPs in Region H.  The 2006 Plan also includes over 66,000 acft/yr of additional 

development of groundwater resources, primarily from the Carrizo-Wilcox Aquifer in Brazos, 

Burleson, Lee, Limestone, Milam and Robertson Counties.  In total, the 2006 Plan includes a 

little more than 590,000 acft/yr of new supplies from water management strategies to meet future 

needs of Brazos G entities, at a cost of over $1.03 billion (2nd Quarter 2002 prices). 

The 2006 Plan has been amended multiple times since initial adoption to reflect the 

specific updated water supply plans of entities in the Brazos G Area. 

1.11.3 Bosque County Regional Water Treatment and Distribution Facilities Plan 

The 2001 Brazos G Regional Water Plan identified several water users in Bosque County 

with shortages over the planning period.  In an attempt to address this widely known shortage, 

the Brazos River Authority, Texas Water Development Board, and the Cities of Clifton and 

Meridian jointly sponsored a study to determine the regional water needs and to evaluate existing 

and proposed water facilities.  

The study evaluated four alternatives to supply water to the different users, including 

individual treatment and delivery systems to a regional facility that would serve all participants.  

The study recommended the regional facility, which would include expansion of the City of 

Clifton’s water treatment plant and interconnections to the other participants, including Clifton, 

Childress WSC, Meridian, Valley Mills and Walnut Springs.   

1.11.4 Regional Water Supply and Wastewater Service Study for Johnson and  
Parker Counties, Phase I 

The Brazos River Authority and Tarrant Regional Water District (TRWD) jointly 

commissioned a study to investigate the feasibility of developing regional water supply and 

wastewater treatment facilities to serve the unmet needs of the two counties.  The first phase of 

an anticipated two-phase study was completed in April 2004. The primary objective of the first 

phase was to identify and evaluate raw water supply and water and wastewater treatment 

concepts of mutual interest to the Authority, TRWD and their primary wholesale customers. 

Subject to the Phase I identification of concepts deemed worthy of additional study, a Phase II 

study may further study those options that show promise from an engineering, economic, water 

quality and institutional standpoint.  

Phase I of the study identified several water supply scenarios to serve water user groups 

with projected shortages in each county.  The study focused on concepts that would blend the 
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higher TDS water from the Brazos Basin with lower TDS water from the Trinity River Basin to 

reduce the need to desalinate the Brazos Basin water.  The study concluded that a regional water 

treatment plant in northwest Johnson County treating a blend of BRA and TRWD water could 

economically serve a large area of northwest Johnson, southwest Tarrant and southeast Parker 

counties, including the new growth in Fort Worth’s extraterritorial jurisdiction.  A second option 

involved a plant in northeast Johnson County which could supply a large area with unmet needs 

including the rapidly growing areas around Mansfield and Burleson.  Phase II of the study is 

intended to provide more detailed information required by stakeholders to allow them to further 

evaluate these concepts in relation to their own interests and potential participation in a regional 

system.  Phase II has not been initiated to date. 

1.11.5 West Central Brazos River Basin Regional Water Treatment and  
Distribution Facility Study 

The Brazos River Authority, Texas Water Development Board, and the U.S. Economic 

Development Administration sponsored a water treatment and distribution study for water users 

in the upper Brazos River Basin.  This study was initiated in response to the significant drought 

that occurred in the late 1990s and subsequent years, and developed a plan to meet demands 25 

percent greater than projected needs in order to account for the future uncertainties of droughts.   

The West Central Brazos River Basin Regional Water Treatment and Distribution 

Facility Plan evaluated the water needs in an 18-county area, assessed the economic impacts of 

water shortages and identified a plan to develop and efficiently utilize the water resources in the 

area.  Specific concerns identified in the study included water quality of surface water sources, 

limited groundwater sources, and limited existing infrastructure to move water from areas with 

supply to areas with needs.   

Recognizing the vulnerability of small surface lakes and the uncertainty of groundwater, 

this study focused on interconnecting existing supply sources and developing new supplies to 

provide a safe level of supply to water users and increase the reliability of existing sources to 

promote economic growth in the region.  Collectively, over 25 potential water management 

strategies were evaluated to meet specific needs in the region.  In addition, three general 

strategies (brush control, weather modification and salt water control) were reviewed as potential 

means to improve water quality and quantity in the region.  
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The study conducted numerous hydraulic analyses to evaluate the possibility of moving 

water through existing and improved infrastructure, including the West Central Brazos 

Distribution System in Stephens County (formerly the Kerr-McKee pipeline). Two scenarios 

demonstrated the greatest potential impact to the region: 

 Interconnection between Abilene and North Central Texas MWA 

 Interconnections among Shackelford WSC, Stephens County Rural WSC and the City 
of Throckmorton using the West Central Brazos Distribution System 

Other major strategies recommended in this study include: 

 Regional water treatment plant to treat water from Possum Kingdom Lake 

 Connection from Lake Stamford to Throckmorton 

 Turkey Peak Reservoir in Palo Pinto County 

 Diverting water from the Clear Fork of the Brazos River to Hubbard Creek Lake and 
increasing the capacity to transport water to Abilene 

1.11.6 Cedar Park – Round Rock – LCRA/Leander Regional Water Supply Project, 
Preliminary Engineering Report 

The Cities of Cedar Park, Round Rock and Leander are participants in the Brushy Creek 

Regional Utility Authority, and are developing a regional water system to utilize supplies from 

the Lower Colorado River Authority (Lake Travis).  This preliminary engineering report was 

completed in January 2007, and details the supplies and facilities necessary to treat and deliver 

the water to the three member cities. 

1.11.7 Bell/Williamson Regional Water Supply Facility Plan 

In October 2009, the Texas Water Development Board and several project participants 

began funding a study led by the Jarrell Schwertner WSC to develop a water supply facility plan 

for numerous entities along the IH 35 corridor in Bell and Williamson Counties.  This study is 

still being conducted. 
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1.11.8 Phase 1 Studies for the 2011 Brazos G Regional Water Plan  

In order to provide information for the development of the 2011 Plan, the Brazos G 

RWPG completed five studies during phase 1.  The studies, completed in April 2009, are listed 

below and can be downloaded from the Brazos G and TWDB websites at the following web 

addresses: 

http://www.brazosgwater.org/400.html 

http://www.twdb.state.tx.us/wrpi/rwp/rwp_study.htm 

Study 1 – Updated Drought of Record and Water Quality Implications for Reservoirs Upstream 

of Possum Kingdom Reservoir 

Study 2 – Groundwater Availability Model of the Edwards-Trinity (Plateau) and Dockum 

Aquifer in Western Nolan and Eastern Mitchell Counties, Texas 

Study 3 – Regionalization Strategies to Assist Small Water Systems in Meeting New SDWA 

Requirements 

Study 4 – Brazos G Activities in Support of Region C's Water Supply Study for Ellis, Johnson, 

Southern Dallas, and Southern Tarrant Counties (Four County Study) 

Study 5 – Updated Water Management Strategies for Water User Groups in McLennan County 

Brief descriptions of these studies are included in Appendix M. 

1.12 Water Loss Audits 

In accordance with 31 TAC 357.7(a)(1)(M), the 2011 Brazos G Regional Water Plan 

includes water loss information below that was compiled by the TWDB from water loss audits 

performed by retail public utilities of the Brazos G Regional Water Planning Area pursuant to 

§358.6 of this title (relating to Water Loss Audits).  In addition, in accordance with 31 TAC 

357.7(a)(7)(A)(iv), the regional water planning group has considered strategies to address issues 

identified in the information compiled by the TWDB from the water loss audits performed by 

retail public utilities pursuant to §358.6 of this title (relating to Water Loss Audits).  

The 2009 Water Loss Data presented herein were submitted to the Texas Water 

Development Board (TWDB) by water utilities in Texas as required by HB 3338 of the 78th 
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Texas Legislature.  HB 3338 required the TWDB to compile the information included in the 

water audits by type of retail public utility and by regional water planning area, and provide that 

information to the regional planning groups for use in identifying appropriate water management 

strategies in the development of their regional water plan. The water loss data presented below 

were acquired as part of the 2005 Water Loss Audit reporting requirements. The methodology 

used relies upon self-reporting data provided by public utilities, and due to this, the self-reported 

data discussed in the TWDB Water Loss Report indicates that some of the data may be suspect 

and in need of further refinement.35   

The TWDB provided the list of 254 public utilities of the Brazos G Planning Region that 

filed a water loss audit report, including the reported information for each of the following 27 

factors: (1) population served, (2) quantity of water delivered, (3) percent of master meter 

accuracy, (4) quantity of water billed and metered, (5) quantity of water billed and unmetered, 

(6) quantity of water unbilled and metered, (7) quantity of water unbilled and unmetered, (8) 

total quantity of authorized consumption, (9) percent of customer meter accuracy, (10) quantity 

of customer meter accuracy loss, (11) quantity of unauthorized consumption, (12) quantity of 

apparent loss, (13) quantity of main line leaks, (14) quantity of customer line leaks, (15) quantity 

of storage tank overflows, (16) quantity of real loss, (17) quantity of total loss, (18) quantity of 

total water loss plus authorized consumption, (19) number of service connections, (20) number 

of miles of main lines, (21) number of connections per mile of main lines, (22) quantity of loss 

per mile of main lines, (23) quantity of loss per connection, (24) production water cost, (25) 

dollar value of real loss, (26) retail water cost, and (27) dollar value of apparent loss.  On 

December 15, 2009, staff of TWDB informed the Technical Consultants that the TWDB 

“methodology used in calculating percentage water loss for water systems that receive TWDB 

loans is as follows: (Balancing Error + Total Water Loss) divided by (Corrected input volume) 

equals Percentage Water Loss.” Data for each of the factors presented in the previous sentence 

(Balancing Error, Total Water Loss, and Corrected input volume) were included in the data 

provided by the TWDB, and are represented in Table 1-13.  In Table 1-13, Corrected input 

volume is “Water Produced” and “Water Loss” is the sum of Balancing Error and Total Water 

Loss.   

                                                           
35 Alan Plummer Associates, Inc. and Water Prospecting and Resource Consulting, LLC, “An Analysis of Water 
Loss, as Reported by Water Suppliers in Texas,” Texas Water Development Board, Austin, Texas, January, 2007. 
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The TWDB requires a minimum delivery of 280 acft in the year 2000 for a water utility 

to be included as a Water User Group (WUG) in the current regional plan.   Of the 254 public 

utilities that responded to the water loss survey, 171 reported having delivered less than 280 acft 

in 2005, and 83 reported having delivered more than 280 acft in 2005.   

The 254 water utilities that responded to the water loss survey, reported having served 

1,322,695 people in 2005.  Total reported quantity of water produced was 235,128 acre-feet, 

with a reported quantity of water loss of 13,343 acre-feet.  The quantity of water loss, as a 

percent of estimated total water originating at the source is calculated at about 5.7 percent.  Table 

1-13, below, presents summary statistics for the combined entities with water deliveries under 

280 acft and water deliveries above 280 acft. 

 

Table 1-13. 
Water Loss Audit – 2005  

Brazos G Water Planning Region 

Percent 
Loss 

Water 
Produced 

(acft) 

Water 
Delivered 

(acft) 

Water 
Loss 
(acft) 

Population 
Served 

Per 
Capita 

Use 
(gpcd) 

Total for Region 5.67% 235,128 221,785 13,343 1,322,695 159 

Utilities with Deliveries More Than 280 acft 

Minimum 0.00% 467 467 0 6,700 62 

Maximum1 28.89% 1,097 780 317 3,874 253 

Mean 7.53% 2,642 2,498 143 14,251 157 

Median1 5.00% 846 764 58 5,436 141 

Utilities with Deliveries Less Than 280 acft 

Minimum 0.00% 222 222 0 2,534 78 
Maximum1 35.68% 87 56 31 207 377 

Mean 7.02% 1,459 1,373 86 8,503 108 
Median1 4.24% 68 60 2 587 100 

1The statistical values for Water Produced, Water Loss, Population Served, and Per Capita Use all correlate to the Percent 
Loss. 
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