




























































































































































































































































































































































































































































































http://www.tsswcb.state.tx.us/en/reports
http://www.license.state.tx.us/weather/weathermod.htm
http://www.texasweathermodification.com/
http://www.texasweathermodification.com/NEW/TWMAPres.pdf
http://energy.wilkes.edu/pages/205.asp
















































































































































































































 

   

Region F  Freese and Nichols, Inc. 

Water Planning Group  LBG‐Guyton Associates, Inc. 

 

 

 

E‐1 
 

INTRODUCTION	
In accordance with TWDB rules and guidelines, the Region F Water Planning Group has adopted a standard 
procedure  for  ranking potential water management strategies. This procedure classifies  the strategies 
using the TWDB’s standard categories developed for regional water planning. 
 
The strategies are ranked based upon the following categories; 

 Quantity 

 Reliability 

 Cost 

 Environmental Factors 

 Agricultural Resources/Rural Areas 

 Other Natural Resources 

 Key Water Quality Parameters 

 Third Party Social & Economic Factors 
 
Each category  is quantitatively assessed and assigned a ranking from 1 to 5. With the exception of the 
Environmental Factors category, Table 1 shows the correlation between the category and the ranking. 
The  Environmental  Factors  score  is  taken  directly  from  the  Environmental  Matrix  where  the 
environmental ramifications are evaluated in more detail.  
 

Table 1 
Evaluation Matrix Category Ranking Correlation 

Rank  Quantity  Cost per Ac‐Ft  Reliability 
Remaining Strategy 

Impacts 

1  Meets 0‐25% 
Shortage 

>$5,000 Low High 

2  Meets 25‐50% 
Shortage 

$1,000‐$5,000 Low to Medium Medium 

3  Meets 50‐75% of 
Shortage 

$500‐$1,000 Medium Low 

4  Meets 75‐100% of 
Shortage 

$0‐$500 Medium to High None 

5  Exceeds Shortage  No Cost  High Positive Impact

 

Environmental/Agricultural	Matrix		
The Environmental/Agricultural Matrix  is used to quantify the  impacts and determine the score of the 
‘Environmental Factors’ and ‘Agricultural Resources’ categories on the Evaluation Matrix.  
 
The Environmental Matrix takes into consideration the following categories; 

 Total Acres Impacted 

 Total Wetland Acres Impacted 

 Environmental Water Needs 

 Habitat 
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Appendix F

Region F

Table of Recommended and Alternative Strategies

2016 Water Plan

2020 2030 2040 2050 2060 2070

Big Spring Howard 2020 $16,345,000 $651 3,677 2,190 2,682 3,115 3,523 3,885 $195

Brady McCulloch 2020 $20,398,000 $3,013 608 609 614 616 617 616 $246

Bronte Coke 2020 $6,768,000 $1,603 504 504 504 504 504 504 $480

Mason  Mason 2020 $838,000 $240 703 693 685 680 680 680 $141

Odessa Ector 2020 $62,309,000 $1,078 7,500 7,500 7,500 7,500 7,500 7,500 $383

CRMWD Multiple 2030 $10,184,000 $651 5,000 5,000 5,000 5,000 5,000 $480

San Angelo and UCRA Multiple 2020 $0 $100 2,240 2,240 2,240 2,240 2,240 2,240 $100

BCWID  Multiple 2020 $0 $857 20,257 20,257 20,257 20,257 20,257 20,257 $857

CRMWD Multiple 2040 $34,819,000 $1,844 3,360 3,360 3,360 3,360 $977

San Angelo Tom Green 2050 $64,491,000 $2,142 3,750 3,750 3,750 $703

Mining Runnels 2020 $140,000 $211 76 73 46 18 0 0 $55

Mining Scurry 2020 $140,000 $200 80 80 80 80 80 80 $53

Livestock Scurry 2020 $143,000 $185 92 92 92 92 92 92 $54

Concho Rural WSC Tom Green 2020 $5,131,000 $4,673 150 150 150 150 150 150 $1,813

Livestock Howard 2020 $512,000 $367 150 150 150 150 150 150 $80

Mining Howard 2020 $989,000 $383 274 274 274 274 274 274 $82

Mining Irion 2020 $782,000 $520 150 150 150 50 0 0 $87

County‐Other Martin 2020 $4,219,000 $1,636 250 250 250 250 250 250 $224

Livestock Martin 2020 $339,000 $800 40 40 40 40 40 40 $100

Mining Martin 2020 $677,000 $348 210 210 210 210 210 210 $76

Table F‐1

Develop Dockum Aquifer Supplies

Desalination

Brush Control

Summary of Recommended Strategies

Total Yield
First Decade 

Unit Cost    

($/ac‐ft/yr)

Last Decade 

Unit Cost   

($/ac‐ft/yr)

Additional Treatment

Develop Other or Local Groundwater Supplies

Aquifer Storage and Recovery

Entity County Used

Expected 

Online 

Date

Capital Cost 

F‐1
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Region F

Table of Recommended and Alternative Strategies

2016 Water Plan

2020 2030 2040 2050 2060 2070

Table F‐1

Summary of Recommended Strategies

Total Yield
First Decade 

Unit Cost    

($/ac‐ft/yr)

Last Decade 

Unit Cost   

($/ac‐ft/yr)

Entity County Used

Expected 

Online 

Date

Capital Cost 

County‐Other Andrews 2020 $3,515,000 $696 500 500 500 500 500 500 $108

Livestock Andrews 2020 $238,000 $193 150 150 150 150 150 150 $60

Bronte, Robert Lee Coke 2020 $7,350,000 $8,885 78 78 78 78 78 78 $1,000

Mining Coke 2020 $678,000 $295 250 250 250 250 250 250 $67

Junction Kimble 2020 $3,555,000 $1,655 216 220 220 220 220 220 $305

Mining Irion 2020 $2,057,000 $296 500 500 500 100 0 0 $70

Manufacturing Kimble 2020 $305,000 $140 300 300 300 300 300 300 $53

Mining Martin 2020 $2,356,000 $188 1,500 1,500 1,000 1,000 500 500 $57

Livestock McCulloch  2020 $62,000 $200 30 30 30 30 30 30 $33

Pecos County WCID #1 Pecos 2020 $2,456,000 $988 250 250 250 250 250 250 $164

Steam Electric Power Crockett 2020 $0 $0 776 907 1,067 1,262 1,500 1,662 $0

Mining  Coleman 2020 $814,000 $1,200 65 65 65 65 65 65 $154

Mining  Concho 2020 $1,626,000 $800 200 200 200 200 200 200 $120

Menard Menard 2020 $6,120,000 $1,366 500 500 500 500 500 500 $342

Mining Howard 2020 $127,000 $419 20 31 31 31 3 3 $67

Livestock Andrews 2020 $68,000 $160 50 50 50 50 50 50 $40

County Other Midland 2030 $62,699,000 $5,837 1,000 1,000 1,000 1,000 1,000 $590

Steam Electric Power Ward 2020 $2,682,000 $89 5,600 5,600 5,600 5,600 5,600 5,600 $49

County Other Winkler 2020 $1,908,000 $398 500 500 500 500 500 500 $79

Junction Kimble 2020 $4,268,000 $867 412 412 412 412 412 412 $0

CRMWD Ward/Winkler 2020 $139,916,000 $1,265 11,200 11,200 11,200 11,200 11,200 11,200 $219

Midland Additional T‐Bar Midland 2030 $52,199,000 $869 10,000 10,000 10,000 10,000 10,000 $432

Develop Ogallala Aquifer Supplies

Develop Pecos Valley Aquifer Supplies

Dredging River Intake

Expansion of Existing Supplies

Develop Hickory Aquifer Supplies

Develop Edwards‐Trinity Plateau Aquifer Supplies

F‐2
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Region F

Table of Recommended and Alternative Strategies

2016 Water Plan

2020 2030 2040 2050 2060 2070

Table F‐1

Summary of Recommended Strategies

Total Yield
First Decade 

Unit Cost    

($/ac‐ft/yr)

Last Decade 

Unit Cost   

($/ac‐ft/yr)

Entity County Used

Expected 

Online 

Date

Capital Cost 

Irrigation  Andrews 2020 $1,894,900 $41,321 1,895 3,758 3,726 3,726 3,726 3,726 $0

Irrigation  Borden 2020 $200,000 $41,321 200 399 399 399 399 399 $0

Irrigation  Brown 2020 $471,750 $41,321 472 752 750 750 750 750 $0

Irrigation  Coke 2020 $48,250 $41,321 48 96 115 115 115 115 $0

Irrigation  Coleman 2020 $38,500 $41,321 39 77 77 77 77 77 $0

Irrigation  Concho 2020 $486,700 $41,321 487 969 1,062 1,062 1,062 1,062 $0

Irrigation  Crane 2020 $0 $41,321 0 0 0 0 0 0 $0

Irrigation  Crockett 2020 $23,950 $41,321 24 47 69 69 69 69 $0

Irrigation  Ector 2020 $71,600 $41,321 72 142 210 210 210 210 $0

Irrigation  Glasscock 2020 $2,268,280 $41,321 2,268 2,250 2,232 2,232 2,232 2,232 $0

Irrigation  Howard 2020 $336,100 $41,321 336 665 722 722 722 722 $0

Irrigation  Irion 2020 $73,350 $41,321 73 144 210 210 210 210 $0

Irrigation  Kimble 2020 $146,950 $41,321 147 283 326 326 326 326 $0

Irrigation  Loving 2020 $0 $41,321 0 0 0 0 0 0 $0

Irrigation  McCulloch 2020 $179,200 $41,321 179 354 524 524 524 524 $0

Irrigation  Martin 2020 $1,816,100 $41,321 1,816 3,567 5,254 5,254 5,254 5,254 $0

Irrigation  Mason 2020 $414,700 $41,321 415 817 1,208 1,208 1,208 1,208 $0

Irrigation  Menard 2020 $126,500 $41,321 127 252 377 377 377 377 $0

Irrigation  Midland 2020 $1,663,800 $41,321 1,664 3,302 4,913 4,913 4,913 4,913 $0

Irrigation  Mitchell 2020 $230,380 $41,321 230 229 228 228 228 228 $0

Irrigation  Pecos 2020 $6,301,150 $41,321 6,301 12,602 18,903 18,903 18,903 18,903 $0

Irrigation  Reagan 2020 $956,500 $41,321 957 1,881 2,773 2,773 2,773 2,773 $0

Irrigation  Reeves 2020 $4,567,850 $41,321 4,568 9,058 13,469 13,469 13,469 13,469 $0

Irrigation  Runnels 2020 $200,450 $41,321 200 399 477 477 477 477 $0

Irrigation  Schleicher 2020 $70,700 $41,321 71 83 81 81 81 81 $0

Irrigation  Scurry 2020 $365,250 $41,321 365 706 885 885 885 885 $0

Irrigation  Sterling 2020 $49,150 $41,321 49 94 135 135 135 135 $0

Irrigation  Sutton 2020 $90,150 $41,321 90 177 260 260 260 260 $0

Irrigation  Tom Green 2020 $4,678,950 $41,321 4,679 9,335 11,175 11,175 11,175 11,175 $0

Irrigation  Upton 2020 $473,650 $41,321 474 934 1,380 1,380 1,380 1,380 $0

Irrigation Conservation
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Region F

Table of Recommended and Alternative Strategies

2016 Water Plan

2020 2030 2040 2050 2060 2070

Table F‐1

Summary of Recommended Strategies

Total Yield
First Decade 

Unit Cost    

($/ac‐ft/yr)

Last Decade 

Unit Cost   

($/ac‐ft/yr)

Entity County Used

Expected 

Online 

Date

Capital Cost 

Irrigation  Ward 2020 $280,650 $41,321 281 554 821 821 821 821 $0

Irrigation  Winkler 2020 $245,600 $41,321 246 491 737 737 737 737 $0

Mining   Andrews 2020 $5,540,000 $124 277 260 222 176 135 104 $0

Mining   Borden 2020 $1,300,000 $716 48 65 55 35 17 8 $0

Mining   Brown 2020 $1,340,000 $149 66 66 67 67 66 66 $0

Mining   Coke 2020 $680,000 $124 34 34 30 26 23 20 $0

Mining   Coleman 2020 $160,000 $124 8 7 7 6 5 5 $0

Mining   Concho 2020 $680,000 $124 34 33 30 26 22 20 $0

Mining   Crane 2020 $1,200,000 $785 43 59 60 48 37 28 $0

Mining   Crockett 2020 $2,580,000 $234 121 129 88 48 14 4 $0

Mining   Ector 2020 $3,020,000 $281 138 151 135 110 89 75 $0

Mining   Glasscock 2020 $4,800,000 $124 240 217 167 118 77 56 $0

Mining   Howard 2020 $3,840,000 $297 174 192 136 80 33 14 $0

Mining   Irion 2020 $4,700,000 $214 223 235 170 104 50 24 $0

Mining   Kimble 2020 $20,000 $124 1 1 1 1 1 1 $0

Mining   Loving 2020 $1,480,000 $702 55 74 65 53 42 33 $0

Mining   Martin 2020 $4,940,000 $124 247 210 158 101 54 29 $0

Mining   Mason 2020 $1,440,000 $124 72 66 50 40 32 26 $0

Mining   McCulloch 2020 $12,500,000 $124 625 584 465 394 339 294 $0

Mining   Menard 2020 $1,520,000 $124 76 75 67 58 50 44 $0

Mining   Midland 2020 $5,460,000 $124 273 239 184 124 74 52 $0

Mining   Mitchell 2020 $1,040,000 $522 42 52 44 35 26 20 $0

Mining   Pecos 2020 $1,500,000 $1,065 48 75 75 60 47 37 $0

Mining   Reagan 2020 $5,900,000 $124 295 238 172 98 37 14 $0

Mining   Reeves 2020 $3,680,000 $1,328 107 184 178 145 114 90 $0

Mining   Runnels 2020 $380,000 $124 19 19 17 15 13 11 $0

Mining   Schleicher 2020 $1,020,000 $435 43 51 39 27 17 10 $0

Mining   Scurry 2020 $680,000 $1,295 20 32 34 25 17 12 $0

Mining   Sterling 2020 $1,340,000 $489 55 67 57 37 19 10 $0

Mining   Sutton 2020 $1,060,000 $1,311 31 50 53 40 27 18 $0

Mining Conservation (Recycling)
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Region F

Table of Recommended and Alternative Strategies

2016 Water Plan

2020 2030 2040 2050 2060 2070

Table F‐1

Summary of Recommended Strategies

Total Yield
First Decade 

Unit Cost    

($/ac‐ft/yr)

Last Decade 

Unit Cost   

($/ac‐ft/yr)

Entity County Used

Expected 

Online 

Date

Capital Cost 

Mining   Tom Green 2020 $1,620,000 $282 74 76 78 78 79 81 $0

Mining   Upton 2020 $5,940,000 $124 297 254 201 135 81 56 $0

Mining   Ward 2020 $1,340,000 $452 56 67 59 45 32 23 $0

Mining   Winkler 2020 $1,640,000 $945 55 82 69 53 37 26 $0

Andrews Andrews 2020 $0 $533 82 99 136 157 183 213 $423

Borden County‐Other Borden 2020 $701,400 $1,196 4 4 4 4 4 4 $1,183

Bangs Brown 2020 $0 $776 9 9 9 9 9 9 $769

Brookesmith SUD  Brown 2020 $0 $398 44 45 45 45 45 45 $388

Brownwood  Brown 2020 $0 $448 126 129 129 129 129 129 $522

Coleman County SUD  Brown 2020 $0 $636 19 19 19 19 19 19 $632

Early  Brown 2020 $0 $661 16 16 16 16 16 16 $657

Santa Anna Brown 2020 $0 $909 6 6 6 6 6 6 $900

Zephyr WSC Brown 2020 $0 $602 25 26 26 26 26 26 $600

Bronte Coke 2020 $900,000 $959 17 17 16 16 16 16 $959

Robert Lee Coke 2020 $0 $938 6 6 6 6 6 6 $938

Coleman  Coleman 2020 $0 $597 26 27 27 27 27 27 $595

Eden Concho 2020 $0 $658 16 16 16 16 16 16 $656

Crane Crane 2020 $0 $628 20 21 23 24 25 26 $600

Crockett County WCID  Crockett 2020 $0 $620 21 23 23 24 24 24 $607

Ector County UD Ector 2020 $0 $533 83 94 102 135 149 162 $470

Greater Gardendale WSC Ector 2020 $0 $656 16 19 21 23 26 28 $591

Odessa Ector 2020 $0 $316 716 825 924 1,026 1,128 1,231 $309

Big Spring  Howard 2020 $0 $399 181 191 193 193 193 193 $444

Coahoma Howard 2020 $848,000 $1,027 5 5 5 5 5 5 $996

Mertzon Irion 2020 $0 $1,058 5 5 5 5 5 5 $1,052

Junction  Kimble 2020 $1,891,700 $676 45 46 46 45 45 45 $674

Stanton  Martin 2020 $0 $664 15 17 18 19 20 20 $625

Mason  Mason 2020 $1,568,400 $719 12 12 12 12 12 12 $719

Brady McCulloch 2020 $0 $555 32 33 33 33 33 33 $523

McCulloch County‐Other McCulloch 2020 $0 $1,286 3 3 3 3 3 3 $1,239

Municipal Conservation
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Region F

Table of Recommended and Alternative Strategies

2016 Water Plan

2020 2030 2040 2050 2060 2070

Table F‐1

Summary of Recommended Strategies

Total Yield
First Decade 

Unit Cost    

($/ac‐ft/yr)

Last Decade 

Unit Cost   

($/ac‐ft/yr)

Entity County Used

Expected 

Online 

Date

Capital Cost 

Millersview‐Doole WSC McCulloch 2020 $0 $607 24 25 25 26 26 27 $596

Richland SUD McCulloch 2020 $0 $692 13 14 14 14 14 14 $679

Menard Menard 2020 $1,183,200 $813 25 25 25 24 24 24 $813

Midland Midland 2020 $0 $313 813 879 973 1,062 1,150 1,236 $309

Midland County‐Other Midland 2020 $0 $398 145 164 183 202 220 239 $371

Colorado City  Mitchell 2020 $0 $593 28 31 32 32 32 33 $535

Loraine  Mitchell 2020 $0 $1,231 3 4 4 4 4 4 $1,172

Mitchell County‐Other Mitchell 2020 $3,361,800 $597 26 27 28 28 29 29 $589

Fort Stockton  Pecos 2020 $0 $352 50 53 57 60 63 66 $265

Iraan Pecos 2020 $0 $842 7 8 8 9 9 10 $758

Pecos WCID  Pecos 2020 $0 $635 19 20 22 23 24 25 $602

Big Lake Reagan 2020 $2,708,800 $638 18 21 22 23 24 24 $605

Madera Valley WSC Reeves 2020 $1,673,300 $728 11 12 12 13 13 14 $687

Pecos Reeves 2020 $6,834,400 $332 53 56 59 62 63 64 $272

Reeves County‐Other Reeves 2020 $0 $634 19 20 21 22 23 23 $611

Ballinger Runnels 2020 $2,669,400 $621 58 59 58 58 58 58 $618

Miles Runnels 2020 $0 $977 5 6 6 6 6 6 $911

Winters  Runnels 2020 $0 $676 14 15 15 15 15 15 $672

El Dorado  Schleicher 2020 $1,471,200 $736 11 11 11 11 11 11 $736

Snyder  Scurry 2020 $0 $536 75 86 93 100 104 134 $509

Sterling City  Sterling 2020 $0 $986 5 5 5 5 5 5 $963

Sonora Sutton 2020 $2,486,600 $640 18 20 20 20 21 21 $623

Concho Rural WSC Tom Green 2020 $0 $523 33 35 37 38 40 41 $427

San Angelo Tom Green 2020 $0 $319 656 753 793 842 894 949 $317

McCamey  Upton 2020 $1,698,600 $723 11 12 13 13 13 14 $686

Rankin  Upton 2020 $876,900 $1,036 5 5 5 5 6 6 $948

Monahans Ward 2020 $0 $428 41 43 45 47 48 48 $362

Ward County‐Other Ward 2020 $2,946,700 $617 22 23 24 25 25 26 $599

Kermit  Winkler 2020 $0 $552 32 32 32 33 33 33 $524

Winkler County‐Other Winkler 2020 $1,787,400 $892 6 10 12 15 18 20 $629

Wink  Winkler 2020 $0 $932 6 6 7 7 8 8 $811
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Region F

Table of Recommended and Alternative Strategies

2016 Water Plan

2020 2030 2040 2050 2060 2070

Table F‐1

Summary of Recommended Strategies

Total Yield
First Decade 

Unit Cost    

($/ac‐ft/yr)

Last Decade 

Unit Cost   

($/ac‐ft/yr)

Entity County Used

Expected 

Online 

Date

Capital Cost 

Rehabilitation of Pipeline

Bronte Coke 2020 $1,499,000 $1,370 104 104 104 104 104 104 $164

Reuse

Bangs Brown 2020 $422,000 $1,560 25 25 25 25 25 25 $160

Brownwood Brown 2020 $8,500,000 $1,541 841 841 841 841 841 841 $696

Mining Mitchell 2020 $932,000 $368 250 250 250 250 250 250 $56

Mining Crockett 2020 $0 n/a 75 75 75 75 75 75 n/a

Eden Concho 2020 $485,700 $902 50 50 50 50 50 50 $89

Menard Menard 2020 $1,288,800 $1,775 67 67 67 67 67 67 $165

Mining Midland 2020 $3,349,000 $664 500 500 500 500 500 500 $104

Mining Andrews 2020 $28,197,000 $1,141 2,500 2,500 2,500 2,500 2,500 2,500 $197

Mining Martin 2020 $17,827,000 $1,187 1,500 1,200 600 500 0 0 $193

Sonora Sutton 2020 $495,800 $748 62 62 62 62 62 62 $79

Winters Runnels 2020 $3,354,000 $5,091 83 83 83 83 83 83 $1,685

San Angelo Multiple 2020 $150,000,000 $2,826 7,000 7,000 7,000 7,000 7,000 7,000 $1,033

Steam Electric Power Conservation (Alternative Cooling Technologies)

Steam Electric   Coke 2020 $50,490,000 $7,409 247 289 339 401 477 528 $5,057

Steam Electric   Ector 2020 $56,090,000 $836 3,286 4,263 6,165 8,604 11,597 15,033 $541

Steam Electric   Mitchell 2020 $16,830,000 $1,623 1,127 1,030 933 837 740 674 $622
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Region F

Table of Recommended and Alternative Strategies

2016 Water Plan

2020 2030 2040 2050 2060 2070

Table F‐1

Summary of Recommended Strategies

Total Yield
First Decade 

Unit Cost    

($/ac‐ft/yr)

Last Decade 

Unit Cost   

($/ac‐ft/yr)

Entity County Used

Expected 

Online 

Date

Capital Cost 

Bronte  Coke 2020 $0 $0 400 400 400 400 400 400 $0

Robert Lee Coke 2020 $0 $0 6 6 6 6 6 6 $0

Mining Coke 2020 $0 $0 38 36 34 32 30 28 $0

Coleman   Coleman 2020 $0 $0 2,102 2,061 2,024 1,985 1,938 1,891 $0

Coleman County SUD Brown 2020 $0 $0 214 211 206 202 202 203 $0

Irrigation Coleman 2020 $0 $0 743 743 743 743 743 743 $0

Odessa Ector 2020 $0 $0 11,671 7,523 10,146 13,053 16,214 19,491 $0

Irrigation Ector 2020 $0 $0 189 110 134 156 178 196 $0

Big Spring Howard 2020 $0 $0 3,677 2,190 2,682 3,115 3,523 3,885 $0

Mining  Howard 2020 $0 $0 1,000 1,000 1,000 982 320 43 $0

Junction  Kimble 2020 $0 $0 412 412 412 412 412 412 $0

Stanton Martin 2020 $0 $0 253 160 202 249 292 330 $0

Brady McCulloch 2020 $0 $0 1,892 1,854 1,816 1,778 1,740 1,700 $0

Millersview‐Doole WSC McCulloch 2020 $0 $0 517 302 369 236 267 294 $0

Midland  Midland 2020 $0 $0 8,527 (299) (298) (297) (297) (296) $0

Steam Electric Power  Mitchell 2020 $0 $0 1,480 1,460 1,440 1,420 1,400 1,380 $0

Ballinger Runnels 2020 $0 $0 752 675 693 563 558 554 $0

Miles Runnels 2020 $0 $0 112 124 121 119 119 119 $0

Winters Runnels 2020 $0 $0 186 182 178 174 170 165 $0

Manufacturing  Runnels 2020 $0 $0 11 10 10 11 11 11 $0

Snyder  Scurry 2020 $0 $0 1,268 807 1,030 1,280 1,544 1,812 $0

San Angelo Tom Green 2020 $0 $0 3,271 3,090 2,909 2,737 2,561 2,389 $0

Manufacturing (San Angelo 

Sales) Tom Green 2020 $0 $0
428 404 396 378 361 343

$0

BCWID (non‐allocated) Brown 2020 $0 $0 6,981 6,693 6,405 6,117 5,829 5,540 $0

CRMWD (non –allocated) Multiple 2020 $0 $0 5,527 20,834 17,318 13,566 10,225 6,444 $0

Subordination
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Table of Recommended and Alternative Strategies

2016 Water Plan

2020 2030 2040 2050 2060 2070

Table F‐1

Summary of Recommended Strategies

Total Yield
First Decade 

Unit Cost    

($/ac‐ft/yr)

Last Decade 

Unit Cost   

($/ac‐ft/yr)

Entity County Used

Expected 

Online 

Date

Capital Cost 

County‐Other Coke 2020 $11,000 $458 24 22 20 20 20 20 $0

Robert Lee Coke 2020 $0 $652 176 177 178 178 178 178 $652

County‐Other Ector  2050 $0 $652 221 520 809 $652

Steam Electric Power Ector  2020 $0 $652 4,000 4,000 4,000 4,000 4,000 4,000 $652

County‐Other Howard  2020 $1,833,000 $1,054 449 485 480 478 475 475 $738

Manufacturing  Howard  2020 $0 $652 614 773 895 998 1,191 1,396 $652

Mining Howard  2020 $0 $326 238 240 242 0 0 0 $326

Manufacturing  Martin 2020 $14,500 $500 25 26 25 26 28 29 $0

Manufacturing  McCulloch 2020 $142,000 $500 201 217 230 241 261 284 $0

County‐Other McCulloch 2020 $347,000 $1,543 35 35 35 35 35 35 $714

Ballinger Runnels 2020 $47,093,000 $4,848 990 955 920 886 851 816 $868

Winters Runnels 2020 $696,000 $950 100 100 100 100 100 100 $370

Midland Midland 2030 $26,116,800 $1,256 0 4,000 4,000 4,000 4,000 4,000 $710

Midland Midland 2030 $0 $652 0 4,000 4,000 4,000 4,000 4,000 $652

County‐Other Scurry 2020 $75,000 $500 150 150 150 150 150 150 $0

County‐Other Scurry 2020 $0 $652 158 182 210 250 299 351 $652

UCRA Tom Green 2020 $32,233,000 $6,116 331 348 404 453 499 543 $722

Manufacturing Tom Green 2020 $0 $652 783 1,055 1,261 1,475 1,733 2,014 $652

County‐Other Tom Green 2020 $0 $6,116 331 348 404 453 499 543 $722

Irrigation Crockett 2020 $0 $0.69 9 9 9 9 9 9 $0.69

Irrigation Irion  2020 $0 $0.30 110 110 110 110 110 110 $0.30

Irrigation Pecos 2020 $0 $4.33 264 264 264 264 264 264 $4.33

Irrigation Reagan 2020 $0 $0.29 1,469 1,469 1,469 1,469 1,469 1,469 $0.29

Irrigation Reeves 2020 $0 $2.84 240 240 240 240 240 240 $2.84

Irrigation Schleicher 2020 $0 $0.35 102 102 102 102 102 102 $0.35

Irrigation Sterling 2020 $0 $0.71 25 25 25 25 25 25 $0.71

Irrigation Sutton 2020 $0 $0.66 34 34 34 34 34 34 $0.66

Irrigation Tom Green 2020 $0 $0.31 4,945 4,945 4,945 4,945 4,945 4,945 $0.31

Irrigation Ward 2020 $0 $1.21 46 46 46 46 46 46 $1.21

Weather Modification

Voluntary Transfer (Purchase)
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Appendix F

Region F

Table of Recommended and Alternative Strategies

2016 Water Plan

2020 2030 2040 2050 2060 2070

CRMWD  Multiple $17,362,890 $189 $59

CRMWD Multiple $65,161,366 $986 $500

San Angelo Tom Green $66,978,000 $827 $326

BCWID Multiple $8,436,000 $580 1,680 1,680 1,680 1,680 1,680 1,680 $160

San Angelo Pecos $262,726,000 $2,109 12,000 12,000 12,000 12,000 12,000 12,000 $277

Bronte Coke $7,468,000 $4,860 200 200 200 200 200 200 $1,735

Bronte Coke $2,576,000 $1,780 150 150 150 150 150 150 $340

Midland Midland $51,501,000 $2,086 3,000 3,000 3,000 3,000 3,000 3,000 $649

Odessa Ector $615,679,000 $5,557 11,200 28,000 28,000 28,000 28,000 28,000 $1,445

Robert Lee Tom Green $5,586,000 $3,895 160 160 160 160 160 160 $976

CRMWD Multiple $62,668,000 $1,199 30,000 30,000 30,000 30,000 30,000 30,000 $392

San Angelo Pecos $389,092,000 $3,360 11,100 11,100 11,100 11,100 11,100 11,100 $427

Odessa Ward $134,120,000 $1,801 8,400 8,400 8,400 8,400 8,400 8,400 $465

Colorado City Mitchell $6,124,000 $333 2,240 2,240 2,240 2,240 2,240 2,240 $104

San Angelo Tom Green $51,891,000 $1,140 4,500 4,500 4,500 4,500 4,500 4,500 $175

Robert Lee  Coke $5,800,000 $2,832 240 240 240 240 240 240 $811

San Angelo McCulloch $27,104,000 $1,016 2,703 6,003 7,970 7,953 7,950 7,953 $468

Concho Rural Water 

Corporation
Tom Green

$448,000 $285 200 200 200 200 200 200 $100

Included in Develop Additional Groundwater 

Supplies 

Aquifer Storage and Recovery

Desalination

Develop Additional Groundwater Supplies

Develop Edwards‐Trinity Plateau Aquifer Supplies

Develop Hickory Aquifer Supplies

Develop Lipan Aquifer Supplies

Develop Dockum Aquifer Supplies

Table F‐2

Summary of Alternate Strategies

Entity County Used Capital Cost 

First Decade 

Unit Cost    

($/ac‐ft/yr)

Total Yield Last Decade 

Unit Cost   

($/ac‐ft/yr)

Included in Develop Additional Groundwater 

Supplies 

Included in Develop Additional Groundwater 

Supplies 

Develop Capitan Reef Complex Aquifer Supplies

F‐10



Appendix F

Region F

Table of Recommended and Alternative Strategies

2016 Water Plan

2020 2030 2040 2050 2060 2070

Table F‐2

Summary of Alternate Strategies

Entity County Used Capital Cost 

First Decade 

Unit Cost    

($/ac‐ft/yr)

Total Yield Last Decade 

Unit Cost   

($/ac‐ft/yr)

Andrews  Andrews $18,671,000 $389 1,680 3,360 4,300 4,300 4,300 4,300 $124

CRMWD
Western Region F 

Counties $226,748,000 $1,199 30,000 30,000 30,000 30,000 30,000 30,000 $392

Bronte Coke $3,159,000 $4,213 94 94 94 94 94 94 $1,397

Robert Lee  Coke $7,065,000 $1,666 500 500 500 500 500 500 $484

San Angelo Multiple $23,475,000 $1,791 1,400 1,400 1,400 1,400 1,400 1,400 $389

Steam Electric   Ward $56,090,000 $5,644 1,079 1,718 2,496 3,445 4,603 5,569 $1,345

Bronte, Ballinger, 

Winters, Robert Lee 

(Regional System 

from Brownwood) Coke & Runnels  $63,166,000 $2,707 2,802 2,802 2,802 2,802 2,802 2,802 $821

Bronte & Robert Lee 

(Purchase from 

UCRA) Coke $10,691,000 $2,730 500 500 500 500 500 500 $940

Bronte, Ballinger, 

Winters, Robert Lee 

(Regional System 

from Lake Fort 

Phantom Hill) Coke & Runnels  $53,591,000 $4,697 1,155 1,155 1,155 1,155 1,155 1,155 $815

Steam Electric Power Conservation (Alternative Cooling Technologies)

Develop Ogallala Aquifer Supplies

Expansion of Existing

Regional Water Management Strategies 

Off‐Channel Reservoir

New WTP

F‐11



 

   

Region F  Freese and Nichols, Inc. 

Water Planning Group  LBG‐Guyton Associates, Inc. 

 

 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

Appendix	G	

Consistency	Matrix	

   





 

   

Region F  Freese and Nichols, Inc. 

Water Planning Group  LBG‐Guyton Associates, Inc. 

 

 

 

G‐1 
 

CHECKLIST	FOR	COMPARISON	OF	THE	REGIONAL	WATER	PLAN	TO	APPLICABLE	
WATER	PLANNING	REGULATIONS	

 
The  purpose  of  this  attachment  is  to  facilitate  the  determination  of  how  the  Regional  Water  Plan  is 
consistent with the long‐term protection of the water, agricultural, and natural resources of the State of 
Texas, particularly within this region.  The following checklist includes a regulatory citation (Column 1) for 
all  subsections  and  paragraphs  contained  in  the  following  applicable  portions  of  the  water  planning 
regulations: 
 

 31 TAC Chapter 358.3 

 31 TAC Chapter 357.3 

 31 TAC Chapter 357.4 

 31 TAC Chapter 357.2 

 31 TAC Chapter 357.5 
 
According to 31 TAC Chapter 357.41, the Regional Water Plan is considered to be consistent with the long‐
term protection of the State’s resources if complies with the above listed requirements.  Therefore, the 
Regional Water Plan has been  compared  to each applicable  section of  the  regulations as a means of 
determining consistency. 
 
The  checklist  also  includes  a  summary  description  of  each  cited  regulation  (Column  2).    It  should  be 
understood that this summary is intended only to provide a general description of the particular section 
of  the  regulation  and  should  not  be  assumed  to  contain  all  specifics  of  the  actual  regulation.    The 
evaluation of the Regional Water Plan should be performed against the complete regulation, as contained 
in the actual 31 TAC 358 and 31 TAC 357 regulations. 
 
Column 3 of the checklist provides the evaluation response as affirmative, negative, or not applicable.  A 
“Yes” in this column indicates that the Regional Water Plan has been evaluated to comply with the stated 
section of the regulation.  A “No” response indicates that the Regional Water Plan does not comply with 
the stated  regulation.   A  response of “NA”  (or not applicable)  indicates  that  the stated section of  the 
regulation does not apply to this Regional Water Plan.   
 
The evidence of where,  in  the Regional Water Plan,  the  stated  regulation  is addressed  is provided  in 
Column 4.  Where the regulation is addressed in multiple locations within the Regional Water Plan, this 
column may cite only the primary locations.  In addition to identifying where the regulation is addressed, 
this column may include commentary about the application of the regulation in the Regional Water Plan. 
 
The above‐listed regulations are repetitive,  in some  instances.   One section of the regulations may be 
restated  or  paraphrased  elsewhere  within  the  regulations.    In  some  cases,  multiple  sections  of  the 
regulations may be combined into one separate regulation section.  Therefore, Column 5 provides cross‐
referencing.     





Appendix G

Region F

Consistency Matrix

2016 Water Plan

Regulatory Citation Summary of Requirement
Response 

(Yes/No/ NA)
Location(s) in Regional Plan and/or Commentary

Regulatory Cross 

References

(Col 1) (Col 2) (Col 3) (Col 4) (Col 5)

358.3 (1) The state water plan shall provide for the preparation for and response to drought conditions. Yes Chapters 2, 3, 5, 7

(2) The RWP and SWP shall serve as water supply plans under drought of record conditions. Yes See above

(3)
Consideration shall be given to the construction and improvement of surface water resources and the application of principles that result 

in voluntary redistribution of water resources.
Yes Chapter 5

(4)

Provide for the orderly development, management, and conservation of water resources and preparation for and response to drought 

conditions so that sufficient water will be available at a reasonable cost to satisfy a reasonable projected use of water to ensure public 

health, safety, and welfare; further economic development; and protect the agricultural and natural resources of the regional water 

planning area.

Yes Chapters 5, 6, Appendices C and D

(5)
Include identification of those policies and action that may be needed to meet Texas' water supply needs and prepare for and respond to 

drought conditions.
Yes Chapters 5 and 7

(6)
Decision‐making shall be open to and accountable to the public with decisions based on accurate, objective and reliable information with 

full dissemination of planning results except for those matters made confidential by law.
Yes Chapter 10

(7) Establish terms of participation in water planning efforts that shall be equitable and shall not unduly hinder participation. Yes Chapter 10

(8)
Consideration of the effect of policies or water management strategies on the public interest of the state, water supply, and those 

entities involved in providing this supply throughout the entire state.
Yes Chapter 8

(9)

Consideration of all water management strategies the regional water plan determines to be potentially feasible when developing plans to 

meet future water needs and to respond to drought so that cost effective water management strategies which are consistent with long‐

term protection of the state's water resources, agricultural resources, and natural resources are considered and approved.

Yes Chapters 5 and 6

(10)
Consideration of opportunities that encourage and result in voluntary transfers of water resources, including but not limited to regional 

water banks, sales, leases, options, subordination agreements, and financing agreements.
Yes Chapter 5

(11) Consideration of a balance of economic, social, aesthetic, and ecological viability. Yes Appendix E

(12)

For regional water planning areas without approved regional water plans or water providers for which revised plans are not developed 

through the regional water planning process, the use of information from the adopted state water plan and other completed studies that 

are sufficient for water planning shall represent the water supply plan for that area or water provider.

NA

(13)
All surface waters are held in trust by the state, their use is subject to rights granted and administered by the Commission, and the use of 

surface water is governed by the prior appropriation doctrine, unless adjudicated otherwise.
Yes Chapter 3 

(14)
Existing water rights, water contracts, and option agreements shall be protected. However, potential amendments of water rights, 

contracts and agreements may be considered and evaluated. Any amendments will require the eventual consent of the owner.
Yes Chapters 3 and 5

(15)
The production and use of groundwater in Texas is governed by the rule of capture doctrine unless and to the extent that such production 

and use is regulated by a groundwater conservation district.
Yes Chapter 3   §36.002

(16) Consideration of recommendations of river and stream segments of unique ecological value to the legislature for potential protection. Yes Chapter 8

(17) Consideration of recommendation of sites of unique value for the construction of reservoirs to the legislature for potential protection. Yes Chapter 8

(18)
Consideration of water planning and management activities of local, regional, state, and federal agencies, along with existing local, 

regional, and state water plans and information and existing state and federal programs and goals.
Yes Chapters 1 and 5 

(19) Designated water quality and related water uses as shown in the state water quality management plan shall be improved or maintained. Yes Chapter 6

(20)

Coordination of water planning and management activities of RWPGs to identify common needs and issues and achieve efficient use of 

water supplies, including the Board and other relevant RWPGs, working together to identify common needs, issues, and challenges while 

working together to resolve conflicts in a fair, equitable, and efficient manner.

Yes Entire RWP

Guidance Principles

31 TAC §358.3
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Appendix G

Region F

Consistency Matrix

2016 Water Plan

Regulatory Citation Summary of Requirement
Response 

(Yes/No/ NA)
Location(s) in Regional Plan and/or Commentary

Regulatory Cross 

References

(Col 1) (Col 2) (Col 3) (Col 4) (Col 5)

(21)

The water management strategies identified in approved RWPs to meet needs shall be described in sufficient detail to allow a state 

agency making a financial or regulatory decision to determine if a proposed action before the state agency is consistent with an approved 

RWP.

Yes Chapter 5, Appendices C and D

(22)

The evaluation of water management strategies shall use environmental information in accordance with the Commission's adopted 

environmental flow standards where applicable or, in basins where standards are not available or have not been adopted, information 

from existing site‐specific studies or state consensus environmental planning criteria.

NA No new appropriations are recommended  30 TAC Chapter 298

(23)

Consideration of environmental water needs including instream flows and bay and estuary inflows, including adjustments by the RWPGs 

to water management strategies to provide for environmental water needs including instream flows and bay and estuary needs. 

Consideration shall be consistent with the Commission's adopted environmental flow standards in basins where standards have been 

adopted.

NA
No new approprations are recommended. Existing 

instream requalations considered
30 TAC Chapter 298

(24) Planning shall be consistent with all laws applicable to water use for the state and regional water planning area. Yes Entire RWP

(25) The inclusion of ongoing water development projects that have been permitted by the Commission or a predecessor agency. NA None in Region F

(26)

Specific recommendations of water management strategies shall be based upon identification, analysis, and comparison of all water 

management strategies the RWPG determines to be potentially feasible so that the cost effective water management strategies which 

are environmentally sensitive are considered and adopted unless the RWPG demonstrates that adoption of such strategies is not 

appropriate.

Yes Chapter 5, and Appendix E
§357.34(d)(3)(A)  

§357.34(d)(3)(B)

(27)

Achieve efficient use of existing water supplies, explore opportunities for and the benefits of developing regional water supply facilities or 

providing regional management of water facilities, coordinate the actions of local and regional water resource management agencies, 

provide substantial involvement by the public in the decision‐making process, and provide full dissemination of planning results.

Yes Chapters 5 and 10

(28) Consideration of existing regional water planning efforts when developing RWPs. Yes Chapters 1 and 5 

RWPGs shall describe their regional water planning area including the following:

357.3 (1)
Social and economic aspects of a region such as information on current population, economic activity and economic sectors heavily 

dependent on water resources
Yes 1.1

(2) Current water use and major water demand centers Yes 1.2

(3)
Current groundwater, surface water, and reuse supplies including major springs that are important for water supply or protection of 

natural resources
Yes 1.3

(4) Wholesale water providers Yes 1.5.1

(5) Agricultural and natural resources Yes 1.4

(6) Identified water quality problems Yes 1.7.1, 1.8

(7) Identified threats to agricultural and natural resources due to water quantity problems or water quality problems related to water supply Yes 1.8

(8) Summary of existing local and regional water plans Yes 1.6

(9) The identified historic drought(s) of record within the planning area Yes 1.7.1 and Chapter 7

(10) Current preparations for drought within the RWPA Yes 1.6.3, Chapter 7, and regionfwater.org

(11) Information compiled by the Board from water loss audits Yes 1.6.2 §358.6

(12)
An identification of each threat to agricultural and natural resources and a discussion of how that threat will be addressed or affected by 

the water management strategies evaluated in the plan.
1.8 and Chapter 6

357.31 (a) Present projected population and water demands by WUG.  Yes 2.2, 2.3, Attachment 2A and 2B §357.10

Chapter Two Projected Non‐Municipal, Municipal and Population Water Demands

31 TAC §357.31

Chapter One Description of the Regional Water Planning Area 

31 TAC §357.30
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Region F

Consistency Matrix

2016 Water Plan

Regulatory Citation Summary of Requirement
Response 

(Yes/No/ NA)
Location(s) in Regional Plan and/or Commentary

Regulatory Cross 

References

(Col 1) (Col 2) (Col 3) (Col 4) (Col 5)

(b)
Present projected water demands associated with WWPs by category of water use, including municipal, manufacturing, irrigation, steam 

electric power generation, mining, and livestock for each county or portion of a county in the RWPA. 
Yes 2.4

 (c)
Report the current contractual obligations of WUG and WWPs to supply water in addition to any demands projected for the WUG or 

WWP. 
Yes 2.3, 2.4 §357.32

 (d)
Municipal demands shall be adjusted to reflect water savings due to plumbing fixture requirements identified in the Texas Health and 

Safety Code, Chapter 372. 
Yes 2.3.1 Table 2.6

Texas Health and 

Safety Code, Chapter 

372

(e) In developing RWPs, RWPGs shall use: 

 (e) (1)
Population and water demand projections developed by the EA that will be contained in the next state water plan and adopted by the 

Board after consultation with the RWPGs, Commission, Texas Department of Agriculture, and the Texas Parks and Wildlife Department.
Yes 2.2, 2.3, 2.4

 (e) (2)

RWPGs may request revisions of Board adopted population or water demand projections if the request demonstrates that population or 

water demand projections no longer represents a reasonable estimate of anticipated conditions based on changed conditions and or new 

information. 

Yes

2.1 ‐Adjustments to population projections were 

made to six cities and water demand adjustments 

were made to municipal and agricultural users due 

to prolonged extreme drought

§357.21(c)

(f) Population and water demand projections shall be presented for each planning decade for each of the above reporting categories. Yes 2.2, 2.3, 2.4

357.32 (a) RWPGs shall evaluate:

 (a) (1) Source water availability during drought of record conditions. Yes Chapter 3 

(a) (2)
Existing water supplies that are legally and physically available to WUGs and wholesale water suppliers within the RWPA for use during 

the drought of record.
Yes 3.1, 3.2, 3.3

(b)

Consider surface water and groundwater data from the state water plan, existing water rights, contracts and option agreements relating 

to water rights, other planning and water supply studies, and analysis of water supplies existing in and available to the RWPA during 

drought of record conditions

Yes 3.1, 3.2

(c)
Evaluation of the existing surface water available during drought of record shall be based on firm yield. The analysis may be based on 

justified operational procedures other than firm yield. 
Yes 3.2.2

(d)
Use modeled available groundwater volumes for groundwater availability, as issued by the Board, and incorporate such information in its 

RWP unless no modeled available groundwater volumes are provided. 
Yes 3.1.1

(e) Evaluate the existing water supplies for each WUG and WWP Yes 3.5, 3.6

(f)
Water supplies based on contracted agreements will be based on the terms of the contract, which may be assumed to renew upon 

contract termination if the contract contemplates renewal or extensions.
Yes 3.5, 3.6

(g)
Evaluation results shall be reported by WUG in accordance with §357.31(a) of this title (relating to Projected Population and Water 

Demands) and WWPs in accordance with §357.31(b) of this title
Yes Chapter 2, Chapter 3, Appendix J §357.31(a) §357.31(b)

357.33 (a) Include comparisons of existing water supplies and projected water demands to identify water needs. Yes 4.2

(b)

Compare projected water demands with existing water supplies available to WUGs and WWPs in a planning area to determine whether 

WUGs will experience water surpluses or needs for additional supplies. Results will be reported for WUGs and for WWPs by categories of 

use including municipal, manufacturing, irrigation, steam electric, mining, and livestock watering for each county or portion of a county in 

a RWPA.

Yes 4.2, and Attachment 4B §357.31      §357.32

(c) The social and economic impacts of not meeting water needs will be evaluated by RWPGs and reported for each RWPA. Yes Chapter 6 and Appendix I

Chapter Three Water Supply Analysis

31 TAC §357.32

Chapter Four Identification of Water Needs

31 TAC §357.33
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Appendix G

Region F

Consistency Matrix

2016 Water Plan

Regulatory Citation Summary of Requirement
Response 

(Yes/No/ NA)
Location(s) in Regional Plan and/or Commentary

Regulatory Cross 

References

(Col 1) (Col 2) (Col 3) (Col 4) (Col 5)

(d)
Results of evaluations will be reported by WUG in accordance with §357.31(a) of this title and WWPs in accordance with §357.31(b) of 

this title.
Yes Attachment 4A and 4B  §357.31(a) §357.31(b)

(e)

Perform a secondary water needs analysis for all WUGs and WWPs for which conservation water management strategies or direct reuse 

water management strategies are recommended. This secondary water needs analysis will calculate the water needs that would remain 

after assuming all recommended conservation and direct reuse water management strategies are fully implemented. The resulting 

secondary water needs volumes shall be presented in the RWP by WUG and WWP and decade.

Yes 4.3

357.34 (a) Identify and evaluate potentially feasible water management strategies for all WUGs and WWPs with identified water needs. Yes Chapter 5

 (b)

Identify potentially feasible water management strategies to meet water supply needs. Strategies shall be developed for WUGs and 

WWPs. The strategies shall meet new water supply obligations necessary to implement recommended water management strategies of 

WWPs and WUGs.

Yes Subchapter 5A §357.33  §357.12(b)

(c) Potential Feasible Water Management Strategies should include, but are not limited to:

(c) (1)

Expanded use of existing supplies including system optimization and conjunctive use of water resources, reallocation of reservoir storage 

to new uses, voluntary redistribution of water resources including contracts, water marketing, regional water banks, sales, leases, 

options, subordination agreements, and financing agreements, subordination of existing water rights through voluntary agreements, 

enhancements of yields of existing sources, and improvement of water quality including control of naturally occurring chlorides.

Yes

Subchapters 5A.1.4  and 5C (Subordination) ‐ 

Reallocation of reservoir storage is extremely 

limited in Region F. Due to limited supply, this 

strategy was not considered for Region F.

(c) (2)

New supply development including construction and improvement of surface water and groundwater resources, brush control, 

precipitation enhancement, desalination, water supply that could be made available by cancellation of water rights based on data 

provided by the Commission, rainwater harvesting, and aquifer storage and recovery.

Yes

Subchapters 5A.1.5, 5A1.6 (Precipitation 

Enhancement), and 5C (Brush Control)‐ RWPG did 

not consider water right cancellation to be a 

feasible strategy for Region F. 

 (c) (3) Conservation and drought management measures including demand management. Yes Subchapters 5A1.1, 5B and Chapter 7

 (c) (4) Reuse of wastewater. Yes Subchapter 5A.1.2

(c) (5) Interbasin transfers of surface water. NA There are no new interbasin strategies for Region F

 (c) (6)

Emergency transfers of surface water including a determination of the part of each water right for non‐municipal use in the RWPA that 

may be transferred without causing unreasonable damage to the property of the non‐municipal water rights holder in accordance with 

Texas Water Code §11.139 (relating to Emergency Authorizations).

Yes Chapter 7 §11.139 

(d) Evaluations of Potentially Feasible Water Management Strategies should include the following analyses:

 (d) (1)

For the purpose of evaluating potentially feasible water management strategies, the Commission's most current Water Availability Model 

with assumptions of no return flows and full utilization of senior water rights, is to be used. Alternative assumptions may be used with 

written approval from the EA.

Yes Subchapter 5A.1 and Chapter 3

(d) (2)
An equitable comparison between and consistent evaluation and application of all water management strategies the RWPGs determine 

to be potentially feasible for each water supply need.
Yes Subchapter 5D, 5E and Attachment 5A

(d) (3) (A)

A quantitative reporting of the net quantity, reliability, and cost of water delivered and treated for the end user's requirements during 

drought of record conditions, taking into account and reporting anticipated strategy water losses, incorporating factors used calculating 

infrastructure debt payments and may include present costs and discounted present value costs. Costs do not include distribution of 

water within a WUG after treatment.

Yes
Subchapters 5B, 5C, 5D, 5E, Appendices  C, D, and 

E

(d) (3) (B)
A quantitative reporting of the environmental factors including effects on environmental water needs, wildlife habitat, cultural resources, 

and effect of upstream development on bays, estuaries, and arms of the Gulf of Mexico. 
Yes Appendix E 30 TAC Chapter 298

(d) (3) (C) A quantitative reporting of the impacts to agricultural resources. Yes Appendix E

 (d) (4)
Discussion of the plan's impact on other water resources of the state including other water management strategies and groundwater and 

surface water interrelationships.
Yes Chapter 6 and Appendix C

Chapter Five Identification and Evaluation of Potentially Feasible Water Management Strategies

31 TAC §357.34 
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Region F

Consistency Matrix

2016 Water Plan

Regulatory Citation Summary of Requirement
Response 

(Yes/No/ NA)
Location(s) in Regional Plan and/or Commentary

Regulatory Cross 

References

(Col 1) (Col 2) (Col 3) (Col 4) (Col 5)

 (d) (5)
Discussion of each threat to agricultural or natural resources identified pursuant to §357.30(7) of this title (relating to Description of the 

Regional Water Planning Area) including how that threat will be addressed or affected by the water management strategies evaluated
Yes Chapter 6 and Appendix C §357.30(7) 

 (d) (6)
If applicable, consideration and discussion of the provisions in Texas Water Code §11.085(k)(1) for interbasin transfers of surface water. 

At minimum, this consideration will include a summation of water needs in the basin of origin and in the receiving basin.
NA There are no new interbasin strategies for Region F §11.085(k)(1)

 (d) (7)
Consideration of third‐party social and economic impacts resulting from voluntary redistributions of water including analysis of third‐

party impacts of moving water from rural and agricultural areas.
Yes Chapter 6 and Appendix E

 (d) (8)

A description of the major impacts of recommended water management strategies on key parameters of water quality identified by 

RWPGs as important to the use of a water resource and comparing conditions with the recommended water management strategies to 

current conditions using best available data.

Yes  Chapter 6 and Appendix C

(d) (9)
Consideration of water pipelines and other facilities that are currently used for water conveyance as described in §357.22(a)(3) of this 

title (relating to General Considerations for Development of Regional Water Plans).
Yes Chapter 7, Appendices C and D §357.22(a)(3)

 (d) (10) Other factors as deemed relevant by the RWPG including recreational impacts. Yes Appendix C

 (e)
Evaluate and present potentially feasible water management strategies with sufficient specificity to allow state agencies to make financial 

or regulatory decisions to determine consistency of the proposed action before the state agency with an approved RWP.
Yes Chapter 5

(f)

Conservation, Drought Management Measures, and Drought Contingency Plans shall be considered by RWPGs when developing the 

regional plans, particularly during the process of identifying, evaluating, and recommending water management strategies. RWPs shall 

incorporate water conservation planning and drought contingency planning in the regional water planning area.

Yes Chapter 5 and 7

(f) (1)

Drought management measures including water demand management. RWPGs shall consider drought management measures for each 

need identified in §357.33 of this title and shall include such measures for each user group to which Texas Water Code §11.1272 (relating 

to Drought Contingency Plans for Certain Applicants and Water Right Holders) applies. Impacts of the drought management measures on 

water needs must be consistent with guidance provided by the Commission in its administrative rules implementing Texas Water Code 

§11.1272. If a RWPG does not adopt a drought management strategy for a need it must document the reason in the RWP. 

Yes

Chapter 7 and Subchapter 5A ‐ Drought 

management considered for all uses with needs 

but not recommended

§357.33   §11.1272

(f) (2) Must consider water conservation practices, including potentially applicable best management practices, for each identified water need. Yes Subchapter 5B and Appendix C

 (f) (2) (A)

Include water conservation practices for each user group to which Texas Water Code §11.1271 and §13.146 (relating to Water 

Conservation Plans) apply. The impact of these water conservation practices on water needs must be consistent with requirements in 

appropriate Commission administrative rules.

Yes Subchapter 5B and Appendix C  §11.1271  §13.146

(f) (2) (B)

Consider water conservation practices for each WUG beyond the minimum requirements of subparagraph (A) of this paragraph, whether 

or not the WUG is subject to Texas Water Code §11.1271 and §13.146. If RWPGs do not adopt a water conservation strategy to meet an 

identified need, they shall document the reason in the RWP.

Yes Subchapters 5B, 5D, 5E and Appendix C  §11.1271  §13.146

 (f) (2) (C)
For each WUG or WWP that is to obtain water from a proposed interbasin transfer, RWPGs will include a water conservation strategy  

that will result in the highest practicable level of water conservation and efficiency achievable.
NA  There are no new interbasin strategies for Region F §11.085

 (f) (2) (D)
Consider strategies to address any issues identified in the information compiled by the Board from the water loss audits performed by 

retail public utilities pursuant to §358.6 of this title (relating to Water Loss Audits).
Yes Subchapter 5B and Appendix C §358.6

 (g)
Include a subchapter consolidating the RWPG's recommendations regarding water conservation. RWPGs shall include in the RWPs model 

water conservation plans pursuant to Texas Water Code §11.1271
Yes Subchapter 5B §11.1271

357.35 (a)

Recommend water management strategies to be used during a drought of record based on the potentially feasible water management 

strategies evaluated under §357.34 of this title (relating to Identification and Evaluation of Potentially Feasible Water Management 

Strategies).

Yes Chapter 5, Appendices C and D §357.34 

31 TAC §357.35
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2016 Water Plan

Regulatory Citation Summary of Requirement
Response 

(Yes/No/ NA)
Location(s) in Regional Plan and/or Commentary

Regulatory Cross 

References

(Col 1) (Col 2) (Col 3) (Col 4) (Col 5)

(b)

Recommend specific water management strategies based upon the identification, analysis, and comparison of water management 

strategies by the RWPG that the RWPG determines are potentially feasible so that the cost effective water management strategies that 

are environmentally sensitive are considered and adopted unless a RWPG demonstrates that adoption of such strategies is inappropriate. 

Yes Chapter 5, Appendices C and D §357.34 

(c)
Strategies will be selected by the RWPGs so that cost effective water management strategies, which are consistent with long‐term 

protection of the state's water resources, agricultural resources, and natural resources are adopted.
Yes Chapter 5, Appendices C and D

 (d)

Identify and recommend water management strategies for all WUGs and WWPs with identified water needs and that meet all water 

needs during the drought of record except in cases where: (1) no water management strategy is feasible. In such cases, RWPGs must 

explain why no management strategies are feasible; or (2) a political subdivision that provides water supply other than water supply 

corporations, counties, or river authorities explicitly does not participate in the regional water planning process for needs located within 

its boundaries or extraterritorial jurisdiction.

Yes Chapter 5, Appendices C and D

(e)

Specific recommendations of water management strategies to meet an identified need will not be shown as meeting a need for a political 

subdivision if the political subdivision in question objects to inclusion of the strategy for the political subdivision and specifies its reasons 

for such objection. This does not prevent the inclusion of the strategy to meet other needs.

Yes Chapter 5, Appendices C and D

 (f)
Recommended strategies shall protect existing water rights, water contracts, and option agreements, but may consider potential 

amendments of water rights, contracts and agreements, which would require the eventual consent of the owner.
Yes Chapter 5, Appendices C and D

(g) RWPGs shall report the following

(g) (1)

Recommended water management strategies and the associated results of all the potentially feasible water management strategy 

evaluations by WUG and WWP. If a WUG or WWP lies in one or more counties or RWPAs or river basins, data will be reported for each 

river basin, RWPA, and county.

Yes Appendix J

 (g) (2)

Calculated planning management supply factors for each WUG and WWP included in the RWP assuming all recommended water 

management strategies are implemented. This calculation shall be based on the sum of: the total existing water supplies, plus all water 

supplies from recommended water management strategies for each entity; divided by that entity's total projected water demand, within 

the planning decade. The resulting calculated safety factor shall be presented in the plan by entity and decade for every WUG and WWP

Yes Appendix J

 (g) (3)
Fully evaluated Alternative Water Management Strategies included in the adopted RWP shall be presented together in one place in the 

RWP.
Yes Appendix F    

357.40 (a) RWPs shall include a description of the impacts of the RWP regarding:

 (b) (1)
Agricultural resources pursuant to §357.34(d)(3)(C) of this title (relating to Identification and Evaluation of Potentially Feasible Water 

Management Strategies)
Yes Chapter 6 and Appendix C  §357.34(d)(3)(C)

 (b) (2)
Other water resources of the state including other water management strategies and groundwater and surface water interrelationships 

pursuant to §357.34(d)(4) of this title
Yes Chapter 6 and Appendix C §357.34(d)(4)

(b) (3) Threats to agricultural and natural resources identified pursuant to §357.34(d)(5) of this title Yes Chapter 6 and Appendix C §357.34(d)(5)

 (b) (4)
Third‐party social and economic impacts resulting from voluntary redistributions of water including analysis of third‐party impacts of 

moving water from rural and agricultural areas pursuant to §357.34(d)(7) of this title
Yes Appendix E §357.34(d)(7)

 (b) (5) Major impacts of recommended water management strategies on key parameters of water quality pursuant to §357.34(d)(8) of this title Yes 6.2 §357.34(d)(8)

(b) (6) Effects on navigation Yes
6.5 ‐ The Region F Plan does not have an impact on 

navigation

(c) Include a summary of the identified water needs that remain unmet by the RWP. Yes Chapter 6

31 TAC §357.41

31 TAC §357.40 

Chapter Six Impacts of Regional Water Plan and Consistency with Protection of Water Resources, Agricultural Resources, and Natural Resources
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357.41 
Describe how RWPs are consistent with the long‐term protection of the state's water resources, agricultural resources, and natural 

resources as embodied in the guidance principles in §358.3(4) and (8) of this title (relating to Guidance Principles).
Yes 6.6, 6.7, 6.8, 6.9, 6.10, and 6.11 §358.3(4) and (8)

357.42 (a)
Consolidate and present information on current and planned preparations for, and responses to, drought conditions in the region 

including, but not limited to, drought of record conditions based on the following subsections.
Yes 7

 (b)
Conduct an overall assessment of current preparations for drought within the RWPA including a description of how water suppliers in the 

RWPA identify and respond to the onset of drought. This may include information from local drought contingency plans.
Yes 7.2

 (c)
Develop drought response recommendations regarding the management of existing groundwater and surface water sources in the RWPA 

designated in accordance with §357.32 of this title (relating to Water Supply Analysis), including:

(c) (1)
Factors specific to each source of water supply to be considered in determining whether to initiate a drought response for each water 

source including specific recommended drought response triggers
Yes 7.5  §357.32

 (c) (2)
Actions to be taken as part of the drought response by the manager of each water source and the entities relying on each source, 

including the number of drought stages
Yes 7.5  §357.32

 (c) (3)
Triggers and actions developed in paragraphs (1) and (2) of this subsection may consider existing triggers and actions associated with 

existing drought contingency plans.
Yes 7.5  §357.32

(d)

Collect information on existing major water infrastructure facilities that may be used for interconnections in event of an emergency 

shortage of water. In accordance with Texas Water Code §16.053(r), this information is CONFIDENTIAL INFORMATION and cannot be 

disseminated to the public. The associated information is to be collected by a subgroup of RWPG members in a closed meeting and 

submitted separately to the EA in accordance with guidance to be provided by EA.

Yes  No confidential information received
Texas Water Code 

§16.053(r)

 (e)
Provide general descriptions of local drought contingency plans that involve making emergency connections between water systems or 

WWP systems that do not include locations or descriptions of facilities that are disallowed under subsection (d) of this section.
Yes 7.3

(f)
RWPGs may designate recommended and alternative drought management water management strategies and other recommended 

drought measures in the RWP including:

 (f) (1)

List and description of the recommended drought management water management strategies and associated WUGs and WWPs, if any, 

that are recommended by the RWPG. Information to include associated triggers to initiate each of the recommended drought 

management water management strategies

NA

7.6 ‐ Region F does not recommend specific 

drought management strategies. Region F 

recommends the implementation of drought 

contingency plans by suppliers when appropriate 

to reduce demand during drought and prolong 

current supplies.

(f) (2)

List and description of alternative drought management water management strategies and associated WUGs and WWPs, if any, that are 

included in the plan. Information to include associated triggers to initiate each of the alternative drought management water 

management strategies

NA
No alternative drought management strategies 

were included in the Region F Plan

(f) (3)
List of all potentially feasible drought management water management strategies that were considered or evaluated by the RWPG but 

not recommended
NA

Region F does not recommend specific drought 

management strategies. 

(f) (4)
List and summary of any other recommended drought management measures, if any, that are included in the RWP, including associated 

triggers if applicable
NA

Region F does not recommend specific drought 

management strategies. 

(g)

Evaluate potential emergency responses to local drought conditions or loss of existing water supplies; the evaluation shall include 

identification of potential alternative water sources that may be considered for temporary emergency use by WUGs and WWPs in the 

event that the existing water supply sources become temporarily unavailable to the WUGs and WWPs due to unforeseeable hydrologic 

conditions such as emergency water right curtailment, unanticipated loss of reservoir conservation storage, or other localized drought 

impacts. RWPGs shall evaluate, at a minimum, municipal WUGs that: (1) have existing populations less than 7,500 (2) rely on a sole 

source for its water supply regardless of whether the water is provided by a WWP (3) all county‐other WUGs

Yes 7.4

(h)  Consider any relevant recommendations from the Drought Preparedness Council. Yes Chapter 7

Chapter Seven Drought Response Information, Activities, and Recommendations 

31 TAC §357.42
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Appendix G

Region F

Consistency Matrix

2016 Water Plan

Regulatory Citation Summary of Requirement
Response 

(Yes/No/ NA)
Location(s) in Regional Plan and/or Commentary

Regulatory Cross 

References

(Col 1) (Col 2) (Col 3) (Col 4) (Col 5)

(i) Make drought preparation and response recommendations regarding:

(i) (1) Development of, content contained within, and implementation of local drought contingency plans required by the Commission Yes 7.2, 7.5 and Appendices

(i) (2)
Current drought management preparations in the RWPA including: (A) drought response triggers; and (B) responses to drought 

conditions;
Yes 7.2, 7.5 and Appendices

(i) (3) The Drought Preparedness Council and the State Drought Preparedness Plan Yes 7.2, 7.5 and Appendices

(i) (4) Any other general recommendations regarding drought management in the region or state Yes 7.2, 7.5 and Appendices

(j)  Develop region‐specific model drought contingency plans. Yes 7.5.3, regionfwater.org

357.43 (a) The RWPs shall contain any regulatory, administrative, or legislative recommendations developed by the RWPGs Yes 8.3

(b)

May include in adopted RWPs recommendations for all or parts of river and stream segments of unique ecological value located within 

the RWPA by preparing a recommendation package consisting of a physical description giving the location of the stream segment, maps, 

and photographs of the stream segment and a site characterization of the stream segment documented by supporting literature and 

data. The recommendation package shall address each of the criteria for designation of river and stream segments of ecological value 

found in this subsection. The RWPG shall forward the recommendation package to the Texas Parks and Wildlife Department and allow 

the Texas Parks and Wildlife Department 30 days for its written evaluation of the recommendation. The adopted RWP shall include, if 

available, Texas Parks and Wildlife Department's written evaluation of each river and stream segment recommended as a river or stream 

segment of unique ecological value.

NA

8.1 ‐ Region F WPG does not recommend the 

designation of any ecologically unique stream 

segments

(b) (1)
May recommend a river or stream segment as being of unique ecological value based upon the criteria set forth in §358.2 of this title 

(relating to Definitions)
NA

8.1 ‐ Region F WPG does not recommend the 

designation of any ecologically unique stream 

segments

§358.2

(b) (2)

For every river and stream segment that has been designated as a unique river or stream segment by the legislature, during a session that 

ends not less than one year before the required date of submittal of an adopted RWP to the Board, or recommended as a unique river or 

stream segment in the RWP, the RWPG shall assess the impact of the RWP on these segments. The assessment shall be a quantitative 

analysis of the impact of the plan on the flows important to the river or stream segment, as determined by the RWPG, comparing current 

conditions to conditions with implementation of all recommended water management strategies. The assessment shall also describe the 

impact of the plan on the unique features cited in the region's recommendation of that segment

NA

8.1 ‐ Region F WPG does not recommend the 

designation of any ecologically unique river or 

stream segments

(c) 

May recommend sites of unique value for construction of reservoirs by including descriptions of the sites, reasons for the unique 

designation and expected beneficiaries of the water supply to be developed at the site. The criteria at §358.2 of this title shall be used to 

determine if a site is unique for reservoir construction.

NA
8.2 ‐ Region F WPG does not recommend any 

unique sites for reservoir development
 §358.2

(d) 

Any other recommendations that the RWPG believes are needed and desirable to achieve the stated goals of state and regional water 

planning including to facilitate the orderly development, management, and conservation of water resources and prepare for and respond 

to drought conditions.

Yes 8.4

(e)  May develop information as to the potential impacts of any proposed changes in law prior to or after changes are enacted. Yes 8.3

 (f)  Consider making legislative recommendations to facilitate more voluntary water transfers in the region. Yes 8.3

357.44
Assess and quantitatively report on how individual local governments, regional authorities, and other political subdivisions in their RWPA 

propose to finance recommended water management strategies.
Yes Chapter 9 and Appendix M

357.21 (a)
Conduct all business in meetings posted and held in accordance with the Texas Open Meetings Act, Texas Government Code Chapter 551, 

with a copy of all materials presented or discussed available for public inspection prior to and following the meetings.
Yes Chapter 10

 Texas Government 

Code Chapter 551

31 TAC §357.21

Chapter Eight Policy Recommendations and Unique Sites

31 TAC §357.43

Chapter Nine Infrastructure Financing Analysis

31 TAC §357.44

Chapter Ten Public Participation and Plan Adoption
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Appendix G

Region F

Consistency Matrix

2016 Water Plan

Regulatory Citation Summary of Requirement
Response 

(Yes/No/ NA)
Location(s) in Regional Plan and/or Commentary

Regulatory Cross 

References

(Col 1) (Col 2) (Col 3) (Col 4) (Col 5)

(b‐d)
All public notices required by the TWDB by the RWPG shall comply with 31 TAC §357.21 and shall meet the requirements specified 

therein.
Yes Chapter 10

357.5 (a)
Submit their adopted RWPs to the Board every five years on a date to be disseminated by the EA, as modified by subsection (e)(2) of this 

section, for approval and inclusion in the state water plan.
Yes

The Region F Water Plan will be submitted to the 

EA accordingly

(b)
Prior to the adoption of the RWP, the RWPGs shall submit concurrently to the EA and the public an IPP. The IPP submitted to the EA must 

be in the electronic and paper format specified by the EA. Each RWPG must certify that the IPP is complete and adopted by the RWPG.
Yes Chapter 10

(c) Distribute the IPP in accordance with §357.21(d)(5) of this title (relating to Notice and Public Participation). Yes Chapter 10

(d) Solicit, and consider the necessary comments when adopting a RWP. Yes Chapter 10, Appendix K, and Appendix L

(e) Submit the IPP and the adopted RWPs and amendments to approved RWPs to the EA in conformance with 31 TAC §357.50 (e). Yes
The Region F Water Plan will be submitted to the 

EA accordingly

 (f)  Submit in a timely manner to the EA information on any known interregional conflict between RWPs. NA
There are no known interregional conflicts 

between RWPs. 

(g)  Modify the RWP to incorporate Board resolutions of interregional conflicts NA See above

 (h)  Seek to resolve conflicts with other RWPGs and shall participate in any Board sponsored efforts to resolve interregional conflicts. NA See above

357.45 (a)

Describe the level of implementation of previously recommended water management strategies. Information on the progress of 

implementation of all water management strategies that were recommended in the previous RWP, including conservation and drought 

management water management strategies; and the implementation of projects that have affected progress in meeting the state's future 

water needs.

Yes 11.3

(b) RWPGs shall provide a brief summary of how the RWP differs from the previously adopted RWP with regards to:

(b) (1) Water demand projections Yes 11.2.1

(b) (2) Drought of record and hydrologic and modeling assumptions used in planning for the region Yes 11.2.2

(b) (3) Groundwater and surface water availability, existing water supplies, and identified water needs for WUGs and WWPs Yes 11.2.3, 11.2.4, 11.2.5

(b) (4) Recommended and alternative water management strategies. Yes 11.2.6

31 TAC §357.50

Chapter Eleven Implementation and Comparison to the Previous Regional Water Plan

31 TAC §357.45
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Appendix H

Region F

Drought Triggers and Actions

        2016 Water Plan

Onset of Drought Severe Drought

Water Provider Stage 1 Trigger Response Stage 2 Trigger Response Stage 3 Trigger Response Stage 4 Trigger Response

Ballinger

Lake Ballinger is below 1,666 feet 

above msl or 7.5 feet below the 

spillway overflow.

Outside watering restrictions. Contact 

wholesale water customers to discuss 

water supply/demand conditions and 

request initiate voluntary measures to 

reduce water use.

Lake Ballinger is below 1,662 feet 

above msl or 11.5 feet below spillway 

overflow.

Outside watering restrictions. 

Distribution of fines for anyone not 

abiding to the water calendar. 

Lake Ballinger is below 1,658 feet 

above msl or 15.5 feet below spillway 

overflow.

Irrigation by all commercial, industrial 

and residential customers is prohibited 

except during designate hours. Water 

from fire hydrants is limited to fire 

fighting and related activities. 

Distribution of fines for violating 

provisions.

Lake Ballinger is below 1,654 feet 

above sea level or 19.5 feet below 

spillway overflow.

Irrigation by all commercial, industrial and 

residential customers is prohibited except 

during designate hours. Prohibited use of 

potable water supplied by City for non‐

essential water use. Distribution of fines for 

violating provisions.

Balmorhea Intake pond capacity<= 70% 

Achieve voluntary 60% reduction in 

total water use for nonessential 

purposes and practice water 

conservation

Intake pond capacity<= 50% 

Achieve 85% reduction in daily water 

demand. Implement best management 

practices for supply management.

Intake pond capacity<= 70% 

Achieve 90% reduction in total water 

unsafe. Implement best management 

practices for supply management.

Emergency water shortage

Assess the severity of the problem and 

identify actions need to solve the problem. 

Inform appropriate parties and undertake 

necessary actions.

Big Spring
Begins every  April 1st and ends 

September 30th

Public notification and customer 

awareness to encourage efficient 

water use.

CRMWD initiates drought Stage II. 

Water treatment as % of capacity = 

95% for 7 consecutive days

Achieve 5 % reduction in total water 

use. Visually inspect lines and repair 

leaks. Voluntary watering restrictions. 

Wholesale customers to initiate 

voluntary measures to reduce water 

use.

CRMWD initiates Stage III. Capacity >= 

95% water demand for 15 consecutive 

days.

Achieve 10% reduction in total water 

use. Visually inspect lines and repair 

leaks on a regular basis. Reduce or 

discontinue flushing of water mains 

except for dead end mains and 

reduce/discontinue irrigation of public 

landscaped areas. Implement 

mandatory retails customers/public and 

wholesale customer restrictions

CRMWD initiate drought Stage IV. 

Capacity exceed 12 MGD for 10 

consecutive days.

Achieve 35% reduction in total water use. 

Inspection lines and repair leaks daily. 

Reduce or discontinue flushing of water 

mains. Begin water rationing if needed. 

Implement retail customers/public and 

wholesale customer restrictions. 

Brookesmith SUD
Begins every  April 1st and ends 

September 30th

Public notification and customer 

awareness to encourage efficient 

water use.

Demand as % of pumping capacity 3.4 

MGD for 3 consecutive days. 

Achieve a 6% reduction in daily water 

demand. Visually inspect lines and 

repair leaks on a daily basis. Voluntary 

watering restrictions.

Demand >= 3.7 for 3 consecutive days 

or 4 MGD on a single day

Achieve a 10% reduction in total daily 

water demand. Visually inspect lines 

and repair leaks on a regular basis. 

Flushing is prohibited except for dead 

end mains or it is needed to maintain 

water quality. Mandatory watering 

restrictions. 

Supply contamination. Production or 

distribution limitations. System outage.

Achieve a 25% reduction in daily water 

demand. Visually inspect lines and repair 

leaks on a daily basis. All outdoor watering 

is prohibited. 

Brown County WID
Lake Brownwood is below elevation 

1,420 feet msl. (76% capacity)

Advise customer of early conditions. 

Initiate Stage I of Drought Contingency 

Plans. Increase public education. 

Request voluntary conservation 

measures. 

Lake Brownwood is below elevation 

1,417 feet msl. (64% capacity)

Request decrease in water usage. 

Implement watering restrictions.

Lake Brownwood is below elevation 

1,414 feet msl. (52% capacity)

Request to severely reduce water 

usage. Watering restrictions. District 

may reduce water delivery in 

accordance with pro rate curtailment. 

Lake Brownwood is below elevation 

1,411 feet msl. (43% capacity)

District may call an emergency meeting with 

customers. Completely restrict watering. 

District may evaluate the need to 

discontinue delivery of water for second 

crops and non‐essential uses. May reduce 

water delivery in accordance with pro rate 

curtailment. 

Brownwood

Brown Count WID #1 declares Stage 1 

Drought. High demand on system. 

Drought monitor indicates drought 

conditions.

Achieve a 5% reduction in total water 

use. Voluntary watering schedule. 

Notify major commercial and industrial 

water users. Increase leak detection 

and repair efforts

Brown County WID #1 declares Stage 2 

Drought. Inability to maintain 70% 

storage capacity over‐night due to high 

demand. Demand exceeds 85% 

capacity for 3 consecutive days. 

Demand exceeds 90% capacity for 1 

day.

Achieve 15% reduction in total water 

use. Mandatory watering schedule. 

Increase utility oversight of water 

waste.

Brown County WID #1 declares Stage 3 

Drought. Inability to maintain 50% 

storage capacity over‐night due to high 

demand. Demand exceeds 90% 

capacity for 3 consecutive days. 

Demand exceeds 95% capacity for 1 

day.

Achieve 30% reduction in total water 

use. Mandatory watering schedule. 

Implement utility enforcement of 

watering schedule and water waste.

Brown County WID #1 declares Stage 4 

Drought. Inability to maintain 35% 

storage capacity over‐night due to high 

demand. Demand exceeds 95% 

capacity for 3 consecutive days. 

Demand exceeds 100% capacity for 1 

day.

Achieve 50% reduction in total water use. 

Mandatory watering schedule. Reduce non‐

essential commercial water use by 50% to 

100%.

CRMWD

J.B. Thomas Reservoir Elevation is 

2,216.32. E.V. Spence elevation is 

1,846.67. O.H. Ivie elevation is 

1,517.73

Initiate engineering studies to evaluate 

alternative actions if conditions 

worsen. Implement viable alternative 

water supplies. Request cities to 

implement Stage 1. Discontinue 

pumping operations at the Big Spring 

Odessa intake.

J.B. Thomas Reservoir Elevation is 

2,213.90. E.V. Spence elevation is 

1,842.18. O.H. Ivie elevation is 1,512.07

Initiate engineering studies to evaluate 

alternative actions if conditions 

worsen. Implement viable alternative 

water supplies. Request cities to 

implement Stage 2. Being operation of 

Snyder Well Field. Refrain from large‐

scale releases for water quality 

purposes. 

J.B. Thomas Reservoir Elevation is 

2,211.10. E.V. Spence elevation is 

1,836.52. O.H. Ivie elevation is 1,504.46

Initiate engineering studies to evaluate 

alternative actions if conditions worsen. 

Implement viable alternative water 

supplies. Being pump back operation 

with water from Ivie or Spence 

Reservoirs. 

Emergency

Assess the situation. Determine what 

corrective measures are needed, estimated 

time for repairs, water demands of 

customers relying on the system, alternative 

sources of supply, current storage capacity, 

and customer's storage capacity.

Early City
Brown County WID#1 declares Stage 1. 

High demand on the system.

Achieve 5% reduction in water uses. 

Retail and wholesale customers 

requested to follow Stage 1 watering 

schedule. Initiate increase public 

information campaign.

Brown County WID#1 declares Stage 2. 

Daily water demand exceeds 85% of 

pumping, treatment, or storage 

capacity for 3 consecutive days.

Achieve 15% reduction in water use. 

Retail and wholesale customers 

required to follow Stage 2 watering 

schedule. Increase utility oversight of 

water‐use restrictions and water waste.

Brown County WID#1 declares Stage 3. 

Daily water demand exceeds 90% of 

pumping, treatment, or storage 

capacity for 3 consecutive days.

Achieve 30% reduction in water use. 

Retail and wholesale customers 

required to follow Stage 3 watering 

schedule. Increase utility enforcement 

of water‐use restrictions and water 

waste. Parks and school landscapes 

limited to drip irrigation and hand‐held 

hose for trees, shrubs, and planters.

Brown County WID#1 declares Stage 4. 

Daily water demand exceeds 95% of 

pumping, treatment, or storage 

capacity for 3 consecutive days. Major 

limitations of water system restrictions.

Achieve 50% reduction in water use. Retail 

and wholesale customers required to follow 

Stage 4 watering schedule. Watering only 

after 7pm‐midnight on watering day. 

Table H ‐1

Drought Triggers and Actions by Water Provider

H‐1





Appendix H

Region F

Drought Triggers and Actions

        2016 Water Plan

Onset of Drought Severe Drought

Water Provider Stage 1 Trigger Response Stage 2 Trigger Response Stage 3 Trigger Response Stage 4 Trigger Response

Table H ‐1

Drought Triggers and Actions by Water Provider

Fort Stockton

Annually May 1 through September 

30. Demand equals or exceeds 5 MG 

for 3 consecutive days or 6 MG on a 

single day.

Achieve voluntary 20% reduction in 

total water uses. Reduce to 4 MG daily 

demand. Voluntarily conserve water 

and adhere to prescribed restrictions 

on certain water use.

Demand equals or exceeds 5MG for 7 

consecutive days or 6 MG on a single 

day.

Achieve voluntary 20% reduction in 

total water uses. Reduce to 4 MG daily 

demand. Voluntarily conserve water 

and adhere to prescribed restrictions 

on certain water uses.

Demand equals or exceeds 6 MG for 7 

consecutive days or 7 MG on a single 

day.

Achieve voluntary 33% reduction in 

total water use, lower daily water 

demand to 4MG daily demand. 

Required to comply with the 

requirements and restrictions on 

certain non‐essential water uses for 

Stage 3.

Demand equals and exceeds 7 MG for 1 

consecutive days or when static water 

level in the City of Fort Stockton water 

supply well(s) is equal to or greater 

than 300 feet.

Achieve voluntary 43% reduction in total 

water use, and reduce daily water demand 

to an acceptable daily demand of 4 MG. 

Menard missing page in plan

Achieve voluntary 5% reduction in GPD 

use. Voluntary watering limits and 

water conservation measures.

Menard Well A is at 6' level and/or 

water does not run over the Stockpen 

Crossing Dam

missing page in plan

Menard Well A is at 5' level. Water 

does not run over the Stockpen 

Crossing Dam. No rain has been 

received for 30 consecutive days. Triple 

digit heat for 40 days and the river level 

is below 2.40.

Achieve 10% reduction in GPD use. 

Menard Well A is at 4' level. Water 

does not run over the Stockpen 

Crossing Dam. No rain been received 

for 60 days. Triple digit heat for 60 days 

and river level reaches 2.0

missing page

Midland

CRMWD initiates Stage 1. Request 

from Midland Fresh Water Supply 

District due to limitation in available 

supplies or transmission. Demand 

reaches 94% of the treatment plant 

capacity for 5 consecutive days.

Achieve voluntary 10% reduction in 

daily water demand. Implement 

voluntary water use restrictions: limit 

irrigations of landscaped areas to 

watering schedule. Implement reduced 

flushing of water mains and increased 

use of alternative supply source(s) if 

available.

CRMWD initiates Stage 2. Request 

from CRMWD/Midland Fresh Water 

Supply District due to limitation in 

available supplies or their transmission 

lines. Demand reaches or exceed 95% 

of water plant's capacity for 5 

consecutive days. 

Achieve 15% reduction in daily water 

demand. Implement reduced flushing 

of water mains, reduce irrigation of 

public landscaped areas, increased use 

of an alternative supply source. 

Watering schedules

CRMWD initiates Stage 3. Failure or 

threatening failure of a major system 

component will result in immediate 

health or safety hazard. Total daily 

water demand reaches the system 

limit.

Achieve 20% reduction in daily water 

demand. Reduce irrigation of public 

landscaped areas to minimum required 

to avoid vegetation loss. Water use 

restrictions.

CRMWD initiates Stage 4. Request from 

Midland Fresh Water Supply District #1 

to initiate due to limitation in available 

supplies or transmission. Treated water 

storage levels do no restore overnight.

Achieve a 30 day sustainable demand level 

which well fields can provide 23 MGD. 

Reduced or discontinued flushing of water 

mains except emergencies reduced or 

discontinued irrigation of public landscaped 

areas. Water use restrictions.

Mitchel County Utility Co.
Initiates every April 1st to September 

30th. 

Voluntary limit the use of water for 

non‐essential purposes to practice 

water conservation.

Overnight recovery rate reaches 20 

feet. Production or distribution 

limitation.

Achieve 10% reduction in daily water 

demand.  Visually inspect lines and 

repair leaks on a daily basis. Monthly 

review of customer use records and 

follow up on any that have unusually 

high usage. Restricted watering 

schedule.

Overnight recovery rate reaches 30 

feet. Production or distribution 

limitations.

Achieve 15% reduction in daily water 

demand. Visually inspect lines and 

repair leaks. Flushing is prohibited 

except for dead end mains. Water 

restrictions for irrigated landscaped 

areas, swimming pools, hydrants, etc. 

Overnight recovery rate reaches 30 

feet. Production or distribution 

limitations.

Achieve 20% reduction in daily water 

demand. Visually inspect lines and repair 

leaks on a daily basis. Flushing is prohibited 

for dead end mains and only between hours 

of 9 pm and 3 am. Irrigation of landscaped 

areas is absolutely prohibited. Use of water 

to wash vehicles. 

Monahans

Pumping capacity<= 50% well's 

capacity. Demand >= 6 MG for 4 

consecutive days or 8 MG in single 

day.

Achieve 20% reduction in daily water 

demand. Limit flushing of water mains 

to emergency need and begin 

preliminary activation of alternative 

water supply. Voluntary water use 

restrictions.

Pumping capacity <75% well's capacity. 

Demand >= 7 MG for 4 consecutive 

days or 9 MG in a single day. 

Achieve 40% reduction in daily water 

demand. Discontinue flushing of water 

mains, reduce or discontinue irrigation 

of public landscaped areas, and use of 

an alternative supply source. Watering 

restrictions. Restaurants prohibited 

from serving water unless requested. 

Prohibited uses of non‐essential water 

uses. 

Pumping capacity <= 4 MGD

Achieve 60% reduction in daily water 

demand. Discontinue flushing water 

mains, discontinue irrigation of public 

landscaped areas, use an alternative 

supply sources, use reclaimed water for 

non‐potable purposes. Water use 

restrictions.

Pumping capacity <= 1 MGD

Achieve 80% reduction in daily water 

demand. Discontinue flushing of water 

mains, discontinue irrigation of public 

landscaped areas, use an alternative supply 

sources, use of reclaimed water for non‐

potable purposes. Water use restrictions

Odessa

Daily demand> 90% of treatment 

plant's capacity to produce or pump 

water for three consecutive days.

Achieve voluntary 1‐5% reduction in 

daily water demand. Raise public 

awareness of need to conserve water 

supply. Request voluntary reductions 

in nonessential water use. Water use 

restrictions.

Daily demand> 95% of treatment 

plant's capacity to produce or pump 

water for three consecutive days.

Achieve 5‐10% reduction in daily water 

demand. Implement mandatory 

restrictions on nonessential water 

Reduce fire hydrant flushing except 

where needed to maintain water 

quality. Water use restrictions.

Daily demand> 98% of treatment 

plant's capacity to produce or pump 

water for three consecutive days or the 

moderate conditions have remained in 

effect for an extended period.

Achieve 10‐15% reduction in daily 

water demand. Implement ban on 

certain types of non‐essential water 

uses. Consider implementation of a 

surcharge for excess water usage. 

Discontinue all fire hydrants flushing 

except where critical to maintaining 

water quality. Reduce or discontinue 

irrigation of public landscaped areas 

irrigated with the raw or potable water 

sources.

Extended duration of severe 

conditions. Extreme operational 

conditions such as major line breaks, 

pump or system failures which cause 

loss of capability to provide normal 

water service. Natural or man‐made 

contamination of water sources. 

Reduce water usage as deemed necessary 

by the Administrator to alleviate the 

emergency conditions, maintain fire flows, 

and/or state requirements for the 

maintenance of distribution systems. 

Implement emergency response 

appropriate for the type and anticipated 

duration of the emergency.

Robert Lee

Demand>= 50% of safe operating 

capacity of 0.5 MGD for 7 consecutive 

days. Storage in Lake EV Spence 

Reservoir<=108,400 acre‐feet.

Achieve a voluntary 10% reduction in 

daily water demand. Voluntary water 

use restrictions.

Demand>= 60% of safe operating 

capacity of 0.5 MGD for 7 consecutive 

days. Storage in Lake EV Spence 

Reservoir<=77,180 acre‐feet.

Achieve 30% reduction in daily water 

demand. Mandatory limitation on 

outdoor water use. 

Demand>= 70% of safe operating 

capacity of 0.5 MGD for 7 consecutive 

days. Storage in Lake EV Spence 

Reservoir<=29,550 acre‐feet.

Achieve 35% reduction in daily water 

demand. Mandatory prohibition on 

outdoor water use. Utilize alternative 

sources if necessary.

Emergency water shortage when a 

major water line breaks, pump or 

system failures occur, which cause 

unprecedented loss of capability to 

provide water service. Natural or man‐

made contamination of the water 

supply source(s)

Assess severity of problem and identify 

actions needed and time required to solve 

the problem. Notify appropriate city, 

county, state emergency response officials, 

if appropriate.

San Angelo
Total amount of water available < 24‐

month supply
Watering restrictions. Water usage fee. 

Total amount of water available < 18‐

month supply
Watering restrictions. Water usage fee.

Total amount of water available < 12‐

month supply
Watering restrictions. Water usage fee. N/A N/A
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Region F

Drought Triggers and Actions

        2016 Water Plan

Onset of Drought Severe Drought

Water Provider Stage 1 Trigger Response Stage 2 Trigger Response Stage 3 Trigger Response Stage 4 Trigger Response

Table H ‐1

Drought Triggers and Actions by Water Provider

Snyder Begin April 1st to Sept 30th.

Voluntarily limit the use of water for 

nonessential purposes and to practice 

water conservation.

Average daily water use exceeds the 

plant capacity for three consecutive 

days. CRMWD is unable to supply the 

daily raw water demand.

Achieve 15% reduction in daily water 

demand. Visually inspect lines and 

repair leaks on a daily basis. Reduce 

landscape irrigation to half the normal 

irrigation schedule.

Imminent or actual failure of a major 

component of the system, which would 

cause an immediate health or safety 

hazard. Water demand is exceeding the 

firm system capacity of 8 MGD for 3 

consecutive days. Average daily water 

use exceeds the plant capacity for 3 

consecutive days. CRMWD is unable to 

supply the daily water demand.

Achieve 30% reduction in daily water 

demand. Visually inspect lines and 

repair leaks on a regular basis. 

Watering restrictions.

Major water main break, pump or 

system failures occur, or any event 

which cause unprecedented loss of the 

capability to provide water service, or 

natural or man‐made contamination of 

the water supply sources occur.

Achieve a maximum reduction as possible to 

maintain potable water delivery. Irrigation 

of landscaped areas is absolutely 

prohibited.  Use of water to wash any motor 

vehicle, motorbike, boat, trailer, airplane or 

other vehicle is absolutely prohibited. 

Upton

Well field has to use 85% of the total 

well count to keep the ground storage 

tanks at full capacity for a 48 hour 

period.

Achieve voluntary 10% reduction in 

daily water demand. Contact 

wholesale water customers to initiate 

voluntary measures to reduce water. 

Provide weekly report to news media 

with information regarding current 

water supply and/or demand 

conditions. 

Takes all water wells to maintain 

capacity for a 24 hour period.

Achieve 20% reduction in total water 

use, daily water demand. Initiate 

weekly contact with wholesale water 

customers to discuss water supply 

and/or demand conditions. Provide 

weekly report to news media with 

information regarding current water 

supply and/or demand conditions. 

Water demand is exceeding the 

systems capacity on a regular basis. 

Achieve 40% reduction of total water 

use and daily water demand. Request 

wholesale customers to initiate 

additional mandatory measures to 

reduce non‐essential water use.

Emergency water shortage if a major 

water line breaks, pump or system 

failures occur, which cause 

unprecedented loss of capability to 

provide water service. Natural or man‐

made contamination of the water 

supply source.

Assess severity of the problem and identify 

actions needed and time required to solve 

the problem. Inform appropriate parties. 
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Region F

Drought Triggers and Actions 
2016 Water Plan

Source  Manager User 

County Other (Runnels County)

Manufacturing (Runnels County)

Ballinger

Lake Balmorhea  Reeves County WCID 1 Irrigation (Reeves County)

Bangs

Brookesmith SUD

Brownwood

Coleman County WSC

County‐Other (Brown County)

Early

Irrigation (Brown County)

Manufacturing (Brown County)

Zephyr WSC

County Other (McCulloch County)

Manufacturing (McCulloch County)

Brady

Coleman County SUD

Coleman

County‐Other (Coleman County)

Irrigation (Coleman County)

Manufacturing (Coleman County)

Champion Lake
Texas Electric Service 

Company
Steam Electric Power (Mitchell County)

Ballinger

Big Spring

Coahoma

County‐Other (Coke County)

County‐Other (Ector County)

County‐Other (Scurry County)

County‐Other (Runnels County)

Ector County UD

Irrigation (Ector County)

Manufacturing (Ector County)

Manufacturing (Howard County)

Manufacturing (Runnels County)

Midland

Millersview‐Doole WSC

Mining (Coke County)

Mining (Howard County)

Odessa

Robert Lee

Rotan

Snyder

Stanton

Source Managers and Users

Lake Coleman Coleman

Colorado River MWD Reservoir System CRMWD

Ballinger/Moonen Lake Ballinger

Lake Brownwood  Brown County WID #1

Brady Creek Reservoir  Brady

Table H‐2
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Region F

Drought Triggers and Actions 
2016 Water Plan

Source  Manager User 

Source Managers and Users
Table H‐2

San Angelo

Robert Lee

County‐Other (Coke County)

Coleman County SUD

Coleman

County‐Other (Coleman County)

Irrigation (Coleman County)

Manufacturing (Coleman County)

Irrigation (Tom Green County)

Manufacturing (Tom Green County)

San Angelo

Bronte 

Robert Lee

County‐Other (Coke County)

Sweetwater

Steam Electric Power (Coke County)

UCRA (Miles, Tom Green County‐Other)

Manufacturing (Tom Green County)

San Angelo

Abilene 

Ballinger

Midland

Millersview‐Doole WSC

San Angelo 

Irrigation (Pecos County)

Irrigation (Reeves County)

Irrigation (Ward County)

San Angelo

Irrigation (Tom Green County)

Manufacturing (Tom Green County)

County‐Other (Runnels County)

Manufacturing (Runnels County)

Winters

Colorado Run‐of‐River ‐ Brown County Irrigation (Brown County)

Colorado Run‐of‐River ‐ Coke County Irrigation (Coke County)

Colorado Run‐of‐River ‐ Coleman County Irrigation (Coleman County)

Colorado Run‐of‐River ‐ Concho County County‐Other (Concho County)

Colorado Run‐of‐River ‐ Ector County Irrigation (Ector County)

Colorado Run‐of‐River ‐ Irion County Irrigation (Irion County)

Irrigation (Kimble County)

Manufacturing (Kimble County)

Mining (Kimble County)

E.V. Spence  (Non System) CRMWD

O.C. Fisher  San Angelo

O.H. Ivie (Non System Portion) CRMWD

Red Bluff Lake
Red Bluff Water Power 

Control District 

Hords Creek Lake USACOE

Nasworthy San Angelo

Oak Creek  Sweetwater

Twin Buttes  San Angelo

Lake Winters Winters

Colorado Run‐of‐River ‐ Kimble County
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Region F

Drought Triggers and Actions 
2016 Water Plan

Source  Manager User 

Source Managers and Users
Table H‐2

Junction 

County‐Other (Kimble County)

Colorado Run‐of‐River ‐ McCulloch County Irrigation (McCulloch County)

Irrigation (Menard County)

County‐Other (Menard County)

Menard

Colorado Run‐of‐River ‐ Mitchell County Irrigation (Mitchell County)

Colorado Run‐of‐River ‐ Runnels County Irrigation (Runnels County)

Colorado Run‐of‐River ‐ Scurry County Irrigation (Scurry County)

Colorado Run‐of‐River ‐ Sterling County  Irrigation (Sterling County)

Colorado Run‐of‐River ‐ Sutton County Irrigation (Sutton County)

Irrigation (Tom Green County)

Manufacturing (Tom Green County)

San Angelo

County‐Other (Reeves County)

Irrigation (Jeff Davis County Region E)

Rio Grande Run‐of‐River ‐ Pecos County Irrigation (Pecos County)

Livestock (Andrews County)

Mining (Andrews County)

Livestock (Ector County)

Manufacturing (Ector County)

Mining (Ector County)

County‐Other (Howard County)

Irrigation (Howard County)

Livestock (Howard County)

Mining (Howard County)

Dockum Aquifer ‐ Loving County Mining (Loving County)

Colorado City

County‐Other (Mitchell County)

Irrigation (Mitchell County)

Livestock (Mitchell County)

Loraine

Mining (Mitchell County)

Dockum Aquifer ‐ Reagan County Livestock (Reagan County)

County‐Other (Reeves County)

Livestock (Reeves County)

Manufacturing (Reeves County)

Pecos  (Reeves County)

County‐Other (Scurry County)

Irrigation (Scurry County)

Livestock (Scurry County)

Manufacturing (Scurry County)

Mining (Scurry County)

Snyder (Emergency Supply Only)

Colorado Run‐of‐River ‐ Kimble County Junction

Colorado Run‐of‐River ‐ Menard County

Concho Run‐of River ‐ Tom Green County San Angelo

Dockum Aquifer ‐ Howard County

Dockum Aquifer ‐ Mitchell County

Dockum Aquifer ‐ Reeves County

Rio Grande Run‐Of‐River ‐ Jeff Davis County 

(Region E)

Dockum Aquifer ‐ Andrews County

Dockum Aquifer ‐ Ector County

Dockum Aquifer ‐ Scurry County
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Drought Triggers and Actions 
2016 Water Plan

Source  Manager User 

Source Managers and Users
Table H‐2

County‐Other (Ward County)

Irrigation (Ward County)

Livestock (Ward County)

County‐Other (Winkler County)

Kermit

Livestock (Winkler County)

Mining (Winkler Other)

County‐Other (Coke County)

Irrigation (Coke County)

Livestock (Coke County)

County‐Other (Concho County)

Livestock (Concho County)

County‐Other (Crockett County)

Crockett County WCID #!

Irrigation (Crockett County)

Livestock (Crockett County)

Mining (Crockett County)

Steam Electric Power (Crockett County)

County‐Other (Ector County)

Greater Gardendale WSC

Irrigation (Ector County)

Livestock (Ector County)

Manufacturing (Ector County)

Mining (Ector County)

County‐Other (Glasscock County)

Irrigation (Glasscock County)

Livestock (Glasscock County)

Mining (Glasscock County)

County‐Other (Howard County)

Irrigation (Howard County)

Manufacturing (Howard County)

County‐Other (Irion County)

Livestock (Irion County)

Mertzon

Mining (Irion County)

County‐Other (Kimble County)

Irrigation (Kimble County)

Livestock (Kimble County)

Manufacturing (Kimble County)

Mining (Kimble County)

Edwards Trinity Plateau Aquifer ‐ McCulloch 

County
Livestock (McCulloch County)

Edwards Trinity Plateau Aquifer ‐ Coke County

Edwards Trinity Plateau Aquifer ‐ Concho 

County

Edwards Trinity Plateau Aquifer ‐ Crockett 

County

Dockum Aquifer ‐ Ward County

Dockum Aquifer ‐ Winkler County

Edwards Trinity Plateau Aquifer ‐ Irion County

Edwards Trinity Plateau Aquifer ‐ Kimble 

County

Edwards Trinity Plateau Aquifer ‐ Ector County

Edwards Trinity Plateau Aquifer ‐ Glasscock 

County

Edwards Trinity Plateau Aquifer ‐ Howard 

County
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Drought Triggers and Actions 
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Source  Manager User 

Source Managers and Users
Table H‐2

County‐Other (Menard County)

Livestock (Menard County)

Mining (Menard County)

County‐Other (Midland County)

Irrigation (Midland County)

Livestock (Midland County)

Midland

Manufacturing (Midland County)

Mining (Midland County)

County‐Other (Pecos County)

Fort Stockton

Iraan

Irrigation (Pecos County)

Livestock (Pecos County)

Manufacturing (Pecos County)

Mining (Pecos County)

Big Lake

County‐Other (Reagan County)

Irrigation (Reagan County)

Livestock (Reagan County)

Mining (Reagan County)

County‐Other (Reeves County)

Livestock (Reeves County)

County‐Other (Schleicher County)

El Dorado

Irrigation (Schleicher County)

Livestock (Schleicher County)

Mining (Schleicher County)

County‐Other (Sterling County)

Irrigation (Sterling County)

Livestock (Sterling County)

Mining (Sterling County)

County‐Other (Sutton County)

Irrigation (Sutton County)

Livestock (Sutton County)

Mining (Sutton County)

Sonora

Concho Rural WSC

County‐Other (Tom Green County)

Irrigation (Tom Green County)

Livestock (Tom Green County)

Edwards Trinity Plateau Aquifer ‐ Menard 

County

Edwards Trinity Plateau Aquifer ‐ Reeves 

County

Edwards Trinity Plateau Aquifer ‐ Schleicher 

County

Edwards Trinity Plateau Aquifer ‐ Sterling 

County

Edwards Trinity Plateau Aquifer ‐ Midland 

County

Edwards Trinity Plateau Aquifer ‐ Pecos County

Edwards Trinity Plateau Aquifer ‐ Reagan  

County

Edwards Trinity Plateau Aquifer ‐ Sutton 

County

Edwards Trinity Plateau Aquifer ‐Tom Green 

County
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Region F

Drought Triggers and Actions 
2016 Water Plan

Source  Manager User 

Source Managers and Users
Table H‐2

County‐Other (Upton County)

Irrigation (Upton County)

Livestock (Upton County)

McCamey

Mining (Upton County)

Rankin

County‐Other (Mason County)

Livestock (Mason County)

Livestock (McCulloch County)

Mining (McCulloch County)

County‐Other (Menard County)

Livestock (Menard County)

Mining (Menard County)

Ellenburger ‐ San Saba Aquifer ‐ San Saba 

County (Region K) Richland SUD

County‐Other (Concho County)

Eden

County‐Other (Mason County)

Irrigation (Mason County)

Livestock (Mason County)

Mason

Mining (Mason County)

Brady

County‐Other (McCulloch County)

Irrigation (McCulloch County)

Livestock (McCulloch County)

Manufacturing (McCulloch County)

Millersview‐Doole WSC

Mining (McCulloch County)

San Angelo

Lipan Aquifer ‐ Concho County Irrigation (Concho County)

Lipan Aquifer ‐ Runnels County Livestock (Runnels County)

Concho Rural WSC

County‐Other (Tom Green County)

Irrigation (Tom Green County)

Livestock (Tom Green County)

Mining (Tom Green County)

Marble Falls Aquifer ‐ Mason County County‐Other (Mason County)

Ellenburger‐Sana Saba Aquifer ‐ Mason County

Ellenburger ‐ San Saba Aquifer ‐ McCulloch 

County

Ellenburger ‐ San Saba Aquifer ‐ Menard 

County

Edwards Trinity Plateau Aquifer ‐Upton County

Lipan Aquifer ‐ Tom Green County

Hickory Aquifer ‐ Concho County

Hickory Aquifer ‐ Mason County

Hickory Aquifer ‐ McCulloch County
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Appendix H

Region F

Drought Triggers and Actions 
2016 Water Plan 

Source  Manager User 

Source Managers and Users
Table H‐2

Great Plains Water 

System Inc., Andrews Andrews

Great Plains Water 

System Inc. County‐Other (Andrews & Ector Counties)

Irrigation (Andrews County)

Livestock (Andrews County)

Manufacturing  (Andrews & Ector Counties)

Great Plains Water 

System Inc. Mining (Andrews & Ector Counties)

Great Plains Water 

System Inc. Steam Electric Power (Ector County)

County‐Other (Borden County)

Irrigation (Borden County)

County‐Other (Ector County)

Irrigation (Ector County)

Livestock (Ector County)

County‐Other (Glasscock County)

Irrigation (Glasscock County)

Livestock (Glasscock County)

County‐Other (Howard County)

Irrigation (Howard County)

Livestock (Howard County)

Manufacturing (Howard County)

Mining (Howard County)

County‐Other (Martin County)

CRMWD CRMWD system customers

Irrigation (Martin County)

Livestock (Martin County)

Manufacturing (Martin County)

University Lands Midland

Mining (Martin County)

Stanton Stanton

County‐Other (Midland County)

Irrigation (Midland County)

Livestock (Midland County)

Manufacturing (Midland County)

Mining (Midland County)

County‐Other (Borden County)

Irrigation (Borden County)

Mining (Borden County)

Livestock (Brown County)

Mining (Brown County)

Ogallala Aquifer ‐ Andrews County

Ogallala Aquifer ‐ Borden County

Ogallala Aquifer ‐ Ector County

Other Aquifer ‐ Borden County

Other Aquifer ‐ Brown County

Ogallala Aquifer ‐ Glasscock County

Ogallala Aquifer ‐ Howard County

Ogallala Aquifer ‐Martin County

Ogallala Aquifer ‐ Midland County
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Appendix H

Region F

Drought Triggers and Actions 
2016 Water Plan

Source  Manager User 

Source Managers and Users
Table H‐2

Bronte (Coke County)

County‐Other (Coke County)

Irrigation (Coke County)

Livestock (Coke County)

Mining (Coke County)

Robert Lee

Livestock (Coleman County)

Mining (Coleman County)

County‐Other (Concho County)

Eden

Irrigation (Concho County)

Livestock (Concho County)

Mining (Concho County)

Irrigation (Irion County)

Livestock (Irion County)

Other Aquifer ‐ McCulloch County Livestock (McCulloch County)

County‐Other (Menard County)

Livestock (Menard County)

Other Aquifer ‐ Mitchell County Livestock (Mitchell County)

Other Aquifer ‐ Pecos County Livestock (Pecos County)

County‐Other (Runnels County)

Irrigation (Runnels County)

Livestock (Runnels County)

Mining (Runnels County)

Other Aquifer ‐ Scurry County County‐Other (Scurry County)

County‐Other (Sterling County)

Irrigation (Sterling County)

Livestock (Sterling County)

Sterling City

County‐Other (Tom Green County)

Irrigation (Tom Green County)

Livestock (Tom Green County)

Mining (Tom Green County)

Crane

County‐Other (Crane County)

Irrigation (Crane County)

Livestock (Crane County)

Mining (Crane County)

Livestock (Ector County)

Manufacturing (Ector County)

County‐Other (Loving County)

Livestock (Loving County)

Mining (Loving County)

Other Aquifer ‐ Coke County

Other Aquifer ‐ Runnels County

Other Aquifer ‐ Sterling County

Other Aquifer ‐ Coleman County

Other Aquifer ‐ Concho County

Other Aquifer ‐ Irion County

Pecos Valley Aquifer ‐ Loving County

Other Aquifer ‐ Tom Green County

Pecos Valley ‐ Edwards‐Trinity Plateau Aquifer ‐ 

Crane County

Pecos Valley Aquifer ‐ Ector County

Other Aquifer ‐ Menard County
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Region F

Drought Triggers and Actions 
2016 Water Plan

Source  Manager User 

Source Managers and Users
Table H‐2

County‐Other (Pecos County)

Irrigation (Pecos County)

Mining (Pecos County)

Pecos County WCID #1

Pecos Valley Aquifer ‐ Pecos County Livestock (Pecos County)

Irrigation (Reeves County)

Livestock (Reeves County)

Madera Valley WSC (Reeves County)

Mining (Reeves County)

County‐Other (Crane, Reeves, Ward Counties)

Crane

Livestock (Ward County)

Manufacturing (Reeves, Ward County)

Mining (Ward County)

Monahans

Pecos

Steam Electric Power (Ward County)

CRMWD CRMWD system customers

County‐Other (Winkler County)

Irrigation (Winkler County)

Livestock (Winkler County)

Midland

Mining (Winkler County)

Monahans

Wink

Irrigation (Pecos County)

Livestock (Pecos County)

Rustler Aquifer ‐ Reeves County Livestock (Reeves County)

County‐Other (Brown County)

Irrigation (Brown County)

Livestock (Brown County)

Mining (Brown County)

Trinity Aquifer ‐ Brown County

Pecos Valley Aquifer ‐ Ward County

Pecos Valley ‐ Edwards‐Trinity Plateau Aquifer ‐ 

Winkler County

Rustler Aquifer ‐ Pecos County

Pecos Valley ‐ Edwards‐Trinity Plateau Aquifer ‐ 

Pecos County

Pecos Valley ‐ Edwards‐Trinity Plateau Aquifer ‐ 

Reeves County
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Appendix H

Region F

Drought Triggers and Actions 
2016 Water Plan

TRIGGERS

Source Manager Users Users

Mild Severe
Critical/

Emergency
Mild Severe

Critical/

Emergency
Mild Severe

Critical/

Emergency
Mild Severe

Critical/

Emergency

Ballinger/ 

Moonen Lake
sw Water Level 1,666 1,662 1,658

outside watering limits; 

request voluntary reduction 

of use

outside watering limits; 

fines for violation

prohibit outdoor use; 

prohibit non essential use; 

fines

outside watering 

limits; voluntary 

reduction of use

outside watering limits; 

fines for violation

prohibit outdoor use; 

prohibit non essential 

use; fines

Lake Balmorhea  sw
Capacity/ 

Rainfall 

<70% intake pond 

capacity; or no 

rainfall for 15 

consecutive days 

<50% intake pond 

capacity; or no 

rainfall for 20 

consecutive days 

<70% intake pond 

capacity; or no 

rainfall for 15 

consecutive days 

Achieve voluntary 60% 

reduction of use for 

nonessential purposes; 

water conservation

Achieve 85% reduction in 

daily water demand. 

Implement BMPs for supply 

management.

Achieve 90% reduction in 

total water usage. 

Implement BMPs for supply 

management.

Lake 

Brownwood 
sw Water Level 1,420 1,417 1,414

Initiate stage 1 of DCP; 

increase public education; 

request voluntary reduction 

of use

Initiate stage 2 of DCP; 

request decrease in use; 

implement watering 

restrictions

Initiate stages 3/4 of DCP; 

request to severely reduce 

use; may curtail usage and 

discontinue nonessential 

uses 

Initiate stage 1 of DCP; 

voluntary reduction of 

use

Initiate stage 2 of DCP; 

decrease in use; 

implement watering 

restrictions

Initiate stages 3/4 of 

DCP; severely reduce 

use; may have reduced 

deliveries; discontinue 

all nonessential uses 

Brady Creek 

Reservoir 
sw

Supply as % of 

Demand

supply <= 80% of 

consumptive needs 

supply <= 70% of 

consumptive needs 

supply <= 60% of 

consumptive needs 

voluntary 10% reduction of 

use

20% reduction of use; 

outdoor watering limits

30% reduction of use; 

prohibit outdoor water use 

Lake Coleman sw Water Level

1705 or demand => 

3.3 MGD for 5 

consecutive days

1,702 1,700

voluntary 10% reduction of 

use; limit outdoor watering; 

public education

20% reduction; potential 

pro rata curtailment of 

customers; further 

watering restrictions

30% reduction; pro rata 

curtailment of customers; 

further watering 

restrictions

Champion Creek 

Reservoir/ Lake 

Colorado City

sw Water Level <70% capacity  <60% capacity  <50% capacity 
monitor usage and 

reservoir levels

coordinate with other 

facilities on power needs 

and consider decreasing 

power production from this 

facility 

coordinate with other 

facilities on power needs 

and consider decreasing 

power production from this 

facility 

E.V. Spence sw Water Level 1,847 1,842 1,836

initiate engineering studies; 

implement alt supplies; 

request initiation of Stage 1 

of DCPs by San Angelo and 

Robert Lee and other users 

initiate engineering studies; 

implement alt supplies; 

request initiation of Stage 1 

of DCPs by San Angelo and 

Robert Lee and other users 

initiate engineering studies; 

implement alt supplies; 

request initiation of Stage 1 

of DCPs by San Angelo and 

Robert Lee and other users 

Initiate stage 1 of DCP Initiate stage 2 of DCP Initiate stage 3 of DCP

Hords Creek 

Lake
sw

Demand/ 

Curtailment

COE curtails usage 

or demand => 3.3 

MGD for 5 

consecutive days

COE significantly 

curtails usage 

COE completely 

curtails usage 

voluntary 10% reduction of 

use; limit outdoor watering; 

public education

20% reduction; potential 

pro rata curtailment of 

customers; further 

watering restrictions

30% reduction; pro rata 

curtailment of customers; 

further watering 

restrictions

same as manager

same as manager same as manager

same as manager same as manager

same as manager

same as manager

same as manager

Table H‐3

Source Manager

ACTIONS

same as manager same as manager

same as manager

Source Name

Type

(sw/ 

gw)

Factor 

considered

n/a  n/a

Drought Triggers and Actions by Source
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Appendix H

Region F

Drought Triggers and Actions 
2016 Water Plan 

TRIGGERS

Source Manager Users Users

Mild Severe
Critical/

Emergency
Mild Severe

Critical/

Emergency
Mild Severe

Critical/

Emergency
Mild Severe

Critical/

Emergency

Table H‐3

Source Manager

ACTIONS

Source Name

Type

(sw/ 

gw)

Factor 

considered

Drought Triggers and Actions by Source

J.B. Thomas sw Water Level 2,216 2,213 2,211

Discontinue pumping at Big 

Spring/Odessa intake; 

initiate engineering studies; 

implement alt supplies; 

request initiation of Stage 1 

of DCPs by Snyder and 

other users 

Begin operation of Snyder 

well field; initiate 

engineering studies; 

implement alt supplies; 

request initiation of Stage 2 

of DCPs by Snyder and 

other users 

Begin pump back operation 

from Ivie or Spence if 

available; initiate 

engineering studies; 

implement alt supplies; 

request initiation of Stage 3 

of DCPs by Snyder and 

other users 

Initiate stage 1 of DCP Initiate stage 2 of DCP Initiate stage 3 of DCP

Nasworthy sw
San Angelo 

System Supply
< 24 months supply  < 18 months supply  < 12 months supply 

watering restrictions; water 

usage fees

increased watering 

restrictions; increased 

water usage fees 

increased watering 

restrictions; increased 

water usage fees 

Oak Creek  sw Water Level
10 ft. below the 

spillway

18 ft. below the 

spillway

19.7 ft. below the 

spillway

voluntary reduction of non‐

essential use 

limited outdoor watering; 

fines for violators

no outside watering; 

increased rates; pro rata 

curtailment

O.C. Fisher  sw
San Angelo 

System Supply
< 24 months supply  < 18 months supply  < 12 months supply 

watering restrictions; water 

usage fees

increased watering 

restrictions; increased 

water usage fees 

increased watering 

restrictions; increased 

water usage fees 

O.H. Ivie sw Water Level 1,517 1,512 1,504

initiate engineering studies; 

implement alt supplies; 

request initiation of Stage 1 

of DCPs

initiate engineering studies; 

implement alt supplies; 

request initiation of Stage 2 

of DCPs; refrain from Ivie 

releases

initiate engineering studies; 

implement alt supplies; 

request initiation of Stage 

3of DCPs

Initiate stage 1 of DCP Initiate stage 2 of DCP Initiate stage 3 of DCP

Red Bluff Lake sw
Reservoir 

Storage 
100,000 acre‐feet 75,000 acre‐feet 50,000 acre‐feet

reduce amount available to 

users

reduce amount available to 

users

reduce amount available to 

users

reduce irrigated 

acreage 

reduce irrigated 

acreage 
stop irrigation

Twin Buttes  sw
San Angelo 

System Supply
< 24 months supply  < 18 months supply  < 12 months supply 

watering restrictions; water 

usage fees

increased watering 

restrictions; increased 

water usage fees 

increased watering 

restrictions; increased 

water usage fees 

Lake Winters sw Water Level <= 50% storage <= 40% storage <= 30% storage

voluntary 10% reduction of 

use; request customers to 

reduce use

mandatory measures to 

reduce non‐essential water 

use by 30%; weekly contact 

with customers; weekly 

media report 

mandatory measures to 

reduce water use by 60%; 

pro rata curtailment of 

customers; any other 

necessary measures 

Colorado Run‐of‐

River 
sw

Drought 

Monitor
D1 (Moderate) D2 (Severe) D4 (Critical)

D1 

(Moderate)
D2 (Severe) D4 (Critical)

Review DCP; Initiate actions 

if appropriate

Review DCP and 

implement ,if 

appropriate; consider 

voluntary demand 

reductions

Rio Grande Run‐

of‐River 
sw

Drought 

Monitor
D1 (Moderate) D2 (Severe) D4 (Critical)

D1 

(Moderate)
D2 (Severe) D4 (Critical)

Review DCP; Initiate actions 

if appropriate

Review DCP and 

implement ,if 

appropriate; consider 

voluntary demand 

reductions

Review DCP; Initiate actions; consider additional supplies

same as manager same as manager

Review DCP; Initiate actions; consider 

additional supplies

Review DCP; Initiate actions; consider additional supplies
Review DCP; Initiate actions; consider 

additional supplies

same as manager

same as manager

same as manager same as manager

same as manager

same as manager

same as manager

same as manager

same as manager same as manager

same as manager
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Region F

Drought Triggers and Actions 
2016 Water Plan

TRIGGERS

Source Manager Users Users

Mild Severe
Critical/

Emergency
Mild Severe

Critical/

Emergency
Mild Severe

Critical/

Emergency
Mild Severe

Critical/

Emergency

Table H‐3

Source Manager

ACTIONS

Source Name

Type

(sw/ 

gw)

Factor 

considered

Drought Triggers and Actions by Source

Capitan Reef 

Complex 

Aquifer 

gw
Drought 

Monitor
D1 (Moderate) D2 (Severe) D4 (Critical)

D1 

(Moderate)
D2 (Severe) D4 (Critical)

Review DCP; Initiate actions 

if appropriate

Review DCP and 

implement ,if 

appropriate; consider 

voluntary demand 

reductions

Dockum Aquifer  gw
Drought 

Monitor
D1 (Moderate) D2 (Severe) D4 (Critical)

D1 

(Moderate)
D2 (Severe) D4 (Critical)

Review DCP; Initiate actions 

if appropriate

Review DCP and 

implement ,if 

appropriate; consider 

voluntary demand 

reductions

Edwards Trinity 

Plateau Aquifer 
gw

Drought 

Monitor
D1 (Moderate) D2 (Severe) D4 (Critical)

D1 

(Moderate)
D2 (Severe) D4 (Critical)

Review DCP; Initiate actions 

if appropriate

Review DCP and 

implement ,if 

appropriate; consider 

voluntary demand 

reductions

Ellenburger‐San 

Saba Aquifer 
gw

Drought 

Monitor
D1 (Moderate) D2 (Severe) D4 (Critical)

D1 

(Moderate)
D2 (Severe) D4 (Critical)

Review DCP; Initiate actions 

if appropriate

Review DCP and 

implement ,if 

appropriate; consider 

voluntary demand 

reductions

Hickory Aquifer  gw
Drought 

Monitor
D1 (Moderate) D2 (Severe) D4 (Critical)

D1 

(Moderate)
D2 (Severe) D4 (Critical)

Review DCP; Initiate actions 

if appropriate

Review DCP and 

implement ,if 

appropriate; consider 

voluntary demand 

reductions

Lipan Aquifer  gw
Drought 

Monitor
D1 (Moderate) D2 (Severe) D4 (Critical)

D1 

(Moderate)
D2 (Severe) D4 (Critical)

Review DCP; Initiate actions 

if appropriate

Review DCP and 

implement ,if 

appropriate; consider 

voluntary demand 

reductions

Marble Falls 

Aquifer 
gw

Drought 

Monitor
D1 (Moderate) D2 (Severe) D4 (Critical)

D1 

(Moderate)
D2 (Severe) D4 (Critical)

Review DCP; Initiate actions 

if appropriate

Review DCP and 

implement ,if 

appropriate; consider 

voluntary demand 

reductions

Ogallala Aquifer  gw
Drought 

Monitor
D1 (Moderate) D2 (Severe) D4 (Critical)

D1 

(Moderate)
D2 (Severe) D4 (Critical)

Review DCP; Initiate actions 

if appropriate

Review DCP and 

implement ,if 

appropriate; consider 

voluntary demand 

reductions

Review DCP; Initiate actions; consider additional supplies
Review DCP; Initiate actions; consider 

additional supplies

Review DCP; Initiate actions; consider additional supplies
Review DCP; Initiate actions; consider 

additional supplies

Review DCP; Initiate actions; consider 

additional supplies

Review DCP; Initiate actions; consider additional supplies
Review DCP; Initiate actions; consider 

additional supplies

Review DCP; Initiate actions; consider additional supplies
Review DCP; Initiate actions; consider 

additional supplies

Review DCP; Initiate actions; consider additional supplies
Review DCP; Initiate actions; consider 

additional supplies

Review DCP; Initiate actions; consider 

additional supplies

Review DCP; Initiate actions; consider additional supplies
Review DCP; Initiate actions; consider 

additional supplies

Review DCP; Initiate actions; consider additional supplies

Review DCP; Initiate actions; consider additional supplies
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Appendix H

Region F

Drought Triggers and Actions 
2016 Water Plan

TRIGGERS

Source Manager Users Users

Mild Severe
Critical/

Emergency
Mild Severe

Critical/

Emergency
Mild Severe

Critical/

Emergency
Mild Severe

Critical/

Emergency

Table H‐3

Source Manager

ACTIONS

Source Name

Type

(sw/ 

gw)

Factor 

considered

Drought Triggers and Actions by Source

Other Aquifer  gw
Drought 

Monitor
D1 (Moderate) D2 (Severe) D4 (Critical)

D1 

(Moderate)
D2 (Severe) D4 (Critical)

Review DCP; Initiate actions 

if appropriate

Review DCP and 

implement ,if 

appropriate; consider 

voluntary demand 

reductions

Pecos Valley 

Aquifer
gw

Drought 

Monitor
D1 (Moderate) D2 (Severe) D4 (Critical)

D1 

(Moderate)
D2 (Severe) D4 (Critical)

Review DCP; Initiate actions 

if appropriate

Review DCP and 

implement ,if 

appropriate; consider 

voluntary demand 

reductions

Pecos Valley 

Edwards‐Trinity 

Plateau Aquifer 

gw
Drought 

Monitor
D1 (Moderate) D2 (Severe) D4 (Critical)

D1 

(Moderate)
D2 (Severe) D4 (Critical)

Review DCP; Initiate actions 

if appropriate

Review DCP and 

implement ,if 

appropriate; consider 

voluntary demand 

reductions

Rustler Aquifer  gw
Drought 

Monitor
D1 (Moderate) D2 (Severe) D4 (Critical)

D1 

(Moderate)
D2 (Severe) D4 (Critical)

Review DCP; Initiate actions 

if appropriate

Review DCP and 

implement ,if 

appropriate; consider 

voluntary demand 

reductions

Trinity Aquifer  gw
Drought 

Monitor
D1 (Moderate) D2 (Severe) D4 (Critical)

D1 

(Moderate)
D2 (Severe) D4 (Critical)

Review DCP; Initiate actions 

if appropriate

Review DCP and 

implement ,if 

appropriate; consider 

voluntary demand 

reductions

Review DCP; Initiate actions; consider additional supplies
Review DCP; Initiate actions; consider 

additional supplies

Review DCP; Initiate actions; consider additional supplies
Review DCP; Initiate actions; consider 

additional supplies

Review DCP; Initiate actions; consider 

additional supplies

Review DCP; Initiate actions; consider additional supplies
Review DCP; Initiate actions; consider 

additional supplies

Review DCP; Initiate actions; consider additional supplies
Review DCP; Initiate actions; consider 

additional supplies

Review DCP; Initiate actions; consider additional supplies
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Executive Summary 

Evaluating the social and economic impacts of not meeting identified water needs is a required part of the 
regional water planning process. The Texas Water Development Board (TWDB) estimates those impacts 
for regional water planning groups, and summarizes the impacts in the state water plan. The analysis 
presented is for the Region F Regional Water Planning Group. 

Based on projected water demands and existing water supplies, the Region F planning group identified 
water needs (potential shortages) that would occur within its region under a repeat of the drought of 
record for six water use categories. The TWDB then estimated the socioeconomic impacts of those 
needs—if they are not met—for each water use category and as an aggregate for the region. 

The analysis was performed using an economic modeling software package, IMPLAN (Impact for 
Planning Analysis), as well as other economic analysis techniques, and represents a snapshot of 
socioeconomic impacts that may occur during a single year during a drought of record within each of the 
planning decades. For each water use category, the evaluation focused on estimating income losses and 
job losses. The income losses represent an approximation of gross domestic product (GDP) that would be 
foregone if water needs are not met.  

The analysis also provides estimates of financial transfer impacts, which include tax losses (state, local, 
and utility tax collections); water trucking costs; and utility revenue losses. In addition, social impacts 
were estimated, encompassing lost consumer surplus (a welfare economics measure of consumer 
wellbeing); as well as population and school enrollment losses. 

It is estimated that not meeting the identified water needs in Region F would result in an annually 
combined lost income impact of approximately $5.8 billion in 2020, decreasing to $2.9 billion in 2070 
(Table ES-1). In 2020, the region would lose approximately 31,500 jobs, and by 2070 job losses would 
decrease to approximately 29,400.  

All impact estimates are in year 2013 dollars and were calculated using a variety of data sources and tools 
including the use of a region-specific IMPLAN model, data from the TWDB annual water use estimates, 
the U.S. Census Bureau, Texas Agricultural Statistics Service, and Texas Municipal League.   
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Table ES-1: Region F Socioeconomic Impact Summary 

Regional Economic 
Impacts 2020 2030 2040 2050 2060 2070 

Income losses  
($ millions)* $5,827 $5,997 $4,778 $3,419 $2,960 $2,922 

Job losses 31,446 32,787 28,332 24,551 26,372 29,418 

Financial Transfer Impacts 2020 2030 2040 2050 2060 2070 

Tax losses on production 
and imports ($ millions)* $651 $664 $501 $336 $233 $204 

Water trucking costs 
($ millions)* $2 $2 $2 $3 $3 $4 

Utility revenue losses 
($ millions)* $79 $95 $116 $138 $143 $179 

Utility tax revenue losses  
($ millions)* $1 $2 $2 $3 $3 $3 

Social Impacts 2020 2030 2040 2050 2060 2070 

Consumer surplus losses  
($ millions)* $52 $59 $86 $119 $172 $228 

Population losses  5,773   6,020   5,202   4,506   4,842   5,401  

School enrollment losses  1,068   1,114   962   834   896   999  

* Year 2013 dollars, rounded. Entries denoted by a dash (-) indicate no economic impact. Entries denoted by 
a zero ($0) indicate income losses less than $500,000. 

   



3 
 

1 Introduction 

Water shortages during a repeat of the drought of record would likely curtail or eliminate certain 
economic activity in businesses and industries that rely heavily on water.  Insufficient water supplies 
could not only have an immediate and real impact on existing businesses and industry, but they could also 
adversely and chronically affect economic development in Texas.  From a social perspective, water 
supply reliability is critical as well. Shortages could disrupt activity in homes, schools and government 
and could adversely affect public health and safety. For these reasons, it is important to evaluate and 
understand how water supply shortages during drought could impact communities throughout the state.   

Administrative rules (31 Texas Administrative Code §357.33 (c)) require that regional water planning 
groups evaluate the social and economic impacts of not meeting water needs as part of the regional water 
planning process, and rules direct the TWDB staff to provide technical assistance upon request. Staff of 
the TWDB’s Water Use, Projections, & Planning Division designed and conducted this analysis in 
support of the Region F Regional Water Planning Group.  

This document summarizes the results of the analysis and discusses the methodology used to generate the 
results.  Section 1 summarizes the water needs calculation performed by the TWDB based on the regional 
water planning group’s data.  Section 2 describes the methodology for the impact assessment and 
discusses approaches and assumptions specific to each water use category (i.e., irrigation, livestock, 
mining, steam-electric, municipal and manufacturing).  Section 3 presents the results for each water use 
category with results summarized for the region as a whole.  Appendix A presents details on the 
socioeconomic impacts by county. 

1.1 Identified Regional Water Needs (Potential Shortages) 

As part of the regional water planning process, the TWDB adopted water demand projections for each 
water user group (WUG) with input from the planning groups.  WUGs are composed of cities, utilities, 
combined rural areas (designated as county-other), and the county-wide water use of irrigation, livestock, 
manufacturing, mining and steam-electric power.  The demands are then compared to the existing water 
supplies of each WUG to determine potential shortages, or needs, by decade.  Existing water supplies are 
legally and physically accessible for immediate use in the event of drought.  Projected water demands and 
existing supplies are compared to identify either a surplus or a need for each WUG. 

Table 1-1 summarizes the region’s identified water needs in the event of a repeat of the drought of record.    
Demand management, such as conservation, or the development of new infrastructure to increase supplies 
are water management strategies that may be recommended by the planning group to meet those needs.  
This analysis assumes that no strategies are implemented, and that the identified needs correspond to 
future water shortages. Note that projected water needs generally increase over time, primarily due to 
anticipated population and economic growth. To provide a general sense of proportion, total projected 
needs as an overall percentage of total demand by water use category are presented in aggregate in Table 
1-1.  Projected needs for individual water user groups within the aggregate vary greatly, and may reach 
100% for a given WUG and water use category.  Detailed water needs by WUG and county appear in 
Chapter 4 of the 2016 Region F Regional Water Plan.   
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Table 1-1 Regional Water Needs Summary by Water Use Category  

Water Use Category 2020 2030 2040 2050 2060 2070 

Irrigation 

Water Needs  
(acre-feet per year)  113,431   112,939   110,869   111,029   111,016   109,354  

%  of the category’s 
total water demand 19% 19% 19% 19% 19% 19% 

Livestock 

Water Needs  
(acre-feet per year) 368 397 403 420 446 445 

%  of the category’s 
total water demand 2% 2% 2% 2% 3% 3% 

Manufacturing 

Water Needs  
(acre-feet per year) 3,528 3,718 4,202 4,663 5,277 5,917 

%  of the category’s 
total water demand 32% 31% 33% 35% 38% 40% 

Mining 

Water Needs  
(acre-feet per year) 15,516 15,180 10,334 5,402 2,629 1,480 

%  of the category’s 
total water demand 28% 27% 22% 16% 11% 8% 

Municipal 

Water Needs  
(acre-feet per year)  35,661   44,602   55,513   66,651   77,064   87,740  

%  of the category’s 
total water demand 25% 30% 35% 39% 42% 45% 

Steam-electric 
power 

Water Needs  
(acre-feet per year) 13,568 15,847 18,560 22,029 26,317 30,786 

%  of the category’s 
total water demand 71% 74% 77% 80% 83% 85% 

Total water needs   182,072   192,683   199,881   210,194   222,749   235,722  

2 Economic Impact Assessment Methodology Summary 

This portion of the report provides a summary of the methodology used to estimate the potential 
economic impacts of future water shortages.  The general approach employed in the analysis was to 
obtain estimates for income and job losses on the smallest geographic level that the available data would 
support, tie those values to their accompanying historic water use estimate (volume), and thereby 
determine a maximum impact per acre-foot of shortage for each of the socioeconomic measures.  The 
calculations of economic impacts were based on the overall composition of the economy using many 
underlying economic “sectors.”  Sectors in this analysis refer to one or more of the 440 specific 
production sectors of the economy designated within IMPLAN (Impact for Planning Analysis), the 
economic impact modeling software used for this assessment.  Economic impacts within this report are 
estimated for approximately 310 of those sectors, with the focus on the more water intense production 
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sectors.  The economic impacts for a single water use category consist of an aggregation of impacts to 
multiple related economic sectors.   

2.1 Impact Assessment Measures 

A required component of the regional and state water plans is to estimate the potential economic impacts 
of shortages due to a drought of record.  Consistent with previous water plans, several key variables were 
estimated and are described in Table 2-1.   

Table 2-1 Socioeconomic Impact Analysis Measures  

Regional Economic Impacts Description 

Income losses  - value added  The value of output less the value of intermediate consumption; it is a 
measure of the contribution to GDP made by an individual producer, 
industry, sector, or group of sectors within a year.  For a shortage, 
value added is a measure of the income losses to the region, county, or 
WUG and includes the direct, indirect and induced monetary impacts 
on the region. 

Income losses - electrical power 
purchase costs 

Proxy for income loss in the form of additional costs of power as a 
result of impacts of water shortages. 

Job losses Number of part-time and full-time jobs lost due to the shortage. 

Financial Transfer Impacts Description 

Tax losses on production and 
imports  

Sales and excise taxes (not collected due to the shortage), customs 
duties, property taxes, motor vehicle licenses, severance taxes, other 
taxes, and special assessments less subsidies. 

Water trucking costs Estimate for shipping potable water. 

Utility revenue losses Foregone utility income due to not selling as much water. 

Utility tax revenue losses Foregone miscellaneous gross receipts tax collections. 

Social Impacts Description 

Consumer surplus losses A welfare measure of the lost value to consumers accompanying less 
water use. 

Population losses Population losses accompanying job losses. 

School enrollment losses School enrollment losses (K-12) accompanying job losses. 
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2.1.1 Regional Economic Impacts 
Two key measures were included within the regional economic impacts classification: income losses and 
job losses.  Income losses presented consist of the sum of value added losses and additional purchase 
costs of electrical power. Job losses are also presented as a primary economic impact measure. 

Income Losses - Value Added Losses 

Value added is the value of total output less the value of the intermediate inputs also used in production of 
the final product.  Value added is similar to Gross Domestic Product (GDP), a familiar measure of the 
productivity of an economy.  The loss of value added due to water shortages was estimated by input-
output analysis using the IMPLAN software package, and includes the direct, indirect, and induced 
monetary impacts on the region. 

Income Losses - Electric Power Purchase Costs 

The electrical power grid and market within the state is a complex interconnected system.  The industry 
response to water shortages, and the resulting impact on the region, are not easily modeled using 
traditional input/output impact analysis and the IMPLAN model.  Adverse impacts on the region will 
occur, and were represented in this analysis by the additional costs associated with power purchases from 
other generating plants within the region or state.  Consequently, the analysis employed additional power 
purchase costs as a proxy for the value added impacts for that water use category, and these are included 
as a portion of the overall income impact for completeness.   

For the purpose of this analysis, it was assumed that power companies with insufficient water will be 
forced to purchase power on the electrical market at a projected higher rate of 5.60 cents per kilowatt 
hour.  This rate is based upon the average day-ahead market purchase price of electricity in Texas from 
the recent drought period in 2011.   

Job Losses 

The number of jobs lost due to the economic impact was estimated using IMPLAN output associated with 
the water use categories noted in Table 1-1. Because of the difficulty in predicting outcomes and a lack of 
relevant data, job loss estimates were not calculated for the steam-electric power production or for certain 
municipal water use categories. 

2.1.2 Financial Transfer Impacts 
Several of the impact measures estimated within the analysis are presented as supplemental information, 
providing additional detail concerning potential impacts on a sub-portion of the economy or government.  
Measures included in this category include lost tax collections (on production and imports), trucking costs 
for imported water, declines in utility revenues, and declines in utility tax revenue collected by the state.  
Many of these measures are not solely adverse, with some having both positive and negative impacts.  For 
example, cities and residents would suffer if forced to pay large costs for trucking in potable water.  
Trucking firms, conversely, would benefit from the transaction.  Additional detail for each of these 
measures follows. 
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Tax Losses on Production and Imports 

Reduced production of goods and services accompanying water shortages adversely impacts the 
collection of taxes by state and local government.  The regional IMPLAN model was used to estimate 
reduced tax collections associated with the reduced output in the economy. 

Water Trucking Costs 

In instances where water shortages for a municipal water user group were estimated to be 80 percent or 
more of water demands, it was assumed that water would be trucked in to support basic consumption and 
sanitation needs.  For water shortages of 80 percent or greater, a fixed cost of $20,000 per acre-foot of 
water was calculated and presented as an economic cost.  This water trucking cost was applied for both 
the residential and non-residential portions of municipal water needs and only impacted a small number 
of WUGs statewide. 

Utility Revenue Losses 

Lost utility income was calculated as the price of water service multiplied by the quantity of water not 
sold during a drought shortage.  Such estimates resulted from city-specific pricing data for both water and 
wastewater.  These water rates were applied to the potential water shortage to determine estimates of lost 
utility revenue as water providers sold less water during the drought due to restricted supplies.   

Utility Tax Losses 

Foregone utility tax losses included estimates of uncollected miscellaneous gross receipts taxes. Reduced 
water sales reduce the amount of utility tax that would be collected by the State of Texas for water and 
wastewater service sales.    

2.1.3 Social Impacts 

Consumer Surplus Losses of Municipal Water Users 

Consumer surplus loss is a measure of impact to the wellbeing of municipal water users when their water 
use is restricted.  Consumer surplus is the difference between how much a consumer is willing and able to 
pay for the commodity (i.e., water) and how much they actually have to pay.  The difference is a benefit 
to the consumer’s wellbeing since they do not have to pay as much for the commodity as they would be 
willing to pay.  However, consumer’s access to that water may be limited, and the associated consumer 
surplus loss is an estimate of the equivalent monetary value of the negative impact to the consumer’s 
wellbeing, for example, associated with a diminished quality of their landscape (i.e., outdoor use).  Lost 
consumer surplus estimates for reduced outdoor and indoor use, as well as residential and 
commercial/institutional demands, were included in this analysis. Consumer surplus is an attempt to 
measure effects on wellbeing by monetizing those effects; therefore, these values should not be added to 
the other monetary impacts estimated in the analysis.  
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Lost consumer surplus estimates varied widely by location and type.  For a 50 percent shortage, the 
estimated statewide consumer surplus values ranged from $55 to $2,500 per household (residential use), 
and from $270 to $17,400 per firm (non-residential). 

Population and School Enrollment Losses 

Population losses due to water shortages, as well as the related loss of school enrollment, were based 
upon the job loss estimates and upon a recent study of job layoffs and the resulting adjustment of the 
labor market, including the change in population.1  The study utilized Bureau of Labor Statistics data 
regarding layoffs between 1996 and 2013, as well as Internal Revenue Service data regarding migration, 
to model an estimate of the change in the population as the result of a job layoff event.  Layoffs impact 
both out-migration, as well as in-migration into an area, both of which can negatively affect the 
population of an area.  In addition, the study found that a majority of those who did move following a 
layoff moved to another labor market rather than an adjacent county.  Based on this study, a simplified 
ratio of job and net population losses was calculated for the state as a whole: for every 100 jobs lost, 18 
people were assumed to move out of the area.  School enrollment losses were estimated as a proportion of 
the population lost.  

2.2 Analysis Context  

The context of the economic impact analysis involves situations where there are physical shortages of 
surface or groundwater due to drought of record conditions.  Anticipated shortages may be nonexistent in 
earlier decades of the planning horizon, yet population growth or greater industrial, agricultural or other 
sector demands in later decades may result in greater overall demand, exceeding the existing supplies.  
Estimated socioeconomic impacts measure what would happen if water user groups experience water 
shortages for a period of one year.  Actual socioeconomic impacts would likely become larger as drought 
of record conditions persist for periods greater than a single year.   

2.2.1 IMPLAN Model and Data 
Input-Output analysis using the IMPLAN (Impact for Planning Analysis) software package was the 
primary means of estimating value added, jobs, and taxes. This analysis employed county and regional 
level models to determine key impacts.  IMPLAN is an economic impact model, originally developed by 
the U.S. Forestry Service in the 1970’s to model economic activity at varying geographic levels.  The 
model is currently maintained by the Minnesota IMPLAN Group (MIG Inc.) which collects and sells 
county and state specific data and software.  The year 2011 version of IMPLAN, employing data for all 
254 Texas counties, was used to provide estimates of value added, jobs, and taxes on production for the 
economic sectors associated with the water user groups examined in the study.  IMPLAN uses 440 sector-
specific Industry Codes, and those that rely on water as a primary input were assigned to their relevant 
planning water user categories (manufacturing, mining, irrigation, etc.).   Estimates of value added for a 
water use category were obtained by summing value added estimates across the relevant IMPLAN sectors 

                                                      

1 Foote, Andrew, Grosz, Michel, Stevens, Ann.  “Locate Your Nearest Exit: Mass Layoffs and Local Labor Market 
Response.” University of California, Davis. April 2015.  http://paa2015.princeton.edu/uploads/150194 
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associated with that water use category.  Similar calculations were performed for the job and tax losses on 
production and import impact estimates. 

Note that the value added estimates, as well as the job and tax estimates from IMPLAN, include three 
components: 

• Direct effects representing the initial change in the industry analyzed; 
• Indirect effects that are changes in inter-industry transactions as supplying industries respond to 

reduced demands from the directly affected industries; and, 
• Induced effects that reflect changes in local spending that result from reduced household income 

among employees in the directly and indirectly affected industry sectors. 

2.2.2 Elasticity of Economic Impacts 
The economic impact of a water need is based on the relative size of the water need to the water demand 
for each water user group (Figure 2-1).  Smaller water shortages, for example, less than 5 percent, were 
anticipated to result in no initial negative economic impact because water users are assumed to have a 
certain amount of flexibility in dealing with small shortages.  As a water shortage deepens, however, such 
flexibility lessens and results in actual and increasing economic losses, eventually reaching a 
representative maximum impact estimate per unit volume of water.  To account for such ability to adjust, 
an elasticity adjustment function was used in estimating impacts for several of the measures.  Figure 2-1 
illustrates the general relationship for the adjustment functions.  Negative impacts are assumed to begin 
accruing when the shortage percentage reaches the lower bound b1 (10 percent in Figure 2-1), with 
impacts then increasing linearly up to the 100 percent impact level (per unit volume) once the upper 
bound for adjustment reaches the b2 level shortage (50 percent in Figure 2-1 example).   

Initially, the combined total value of the three value added components (direct, indirect, and induced) was 
calculated and then converted into a per acre-foot economic value based on historical TWDB water use 
estimates within each particular water use category.  As an example, if the total, annual value added for 
livestock in the region was $2 million and the reported annual volume of water used in that industry was 
10,000 acre-feet, the estimated economic value per acre-foot of water shortage would be $200 per acre-
foot.  Negative economic impacts of shortages were then estimated using this value as the maximum 
impact estimate ($200 per acre-foot in the example) applied to the anticipated shortage volume in acre-
feet and adjusted by the economic impact elasticity function.  This adjustment varied with the severity as 
percentage of water demand of the anticipated shortage.  If one employed the sample elasticity function 
shown in Figure 2-1, a 30% shortage in the water use category would imply an economic impact estimate 
of 50% of the original $200 per acre-foot impact value (i.e., $100 per acre-foot).   

Such adjustments were not required in estimating consumer surplus, nor for the estimates of utility 
revenue losses or utility tax losses.  Estimates of lost consumer surplus relied on city-specific demand 
curves with the specific lost consumer surplus estimate calculated based on the relative percentage of the 
city’s water shortage.  Estimated changes in population as well as changes in school enrollment were 
indirectly related to the elasticity of job losses.  

Assumed values for the bounds b1 and b2 varied with water use category under examination and are 
presented in Table 2-2.   
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Figure 2-1  Example Economic Impact Elasticity Function (as applied to a single water user’s 
shortage)  
 

 

 
Table 2-2  Economic Impact Elasticity Function Lower and Upper Bounds 

Water use category Lower Bound (b1) Upper Bound (b2) 

Irrigation 5% 50% 

Livestock 5% 10% 

Manufacturing 10% 50% 

Mining 10% 50% 

Municipal (non-residential water 
intensive) 50% 80% 

Steam-electric power 20% 70% 

2.3 Analysis Assumptions and Limitations 

Modeling of complex systems requires making assumptions and accepting limitations.  This is 
particularly true when attempting to estimate a wide variety of economic impacts over a large geographic 
area and into future decades.  Some of the key assumptions and limitations of the methodology include: 

1. The foundation for estimating socioeconomic impacts of water shortages resulting from a drought are 
the water needs (potential shortages) that were identified as part of the regional water planning 
process.  These needs have some uncertainty associated with them, but serve as a reasonable basis for 
evaluating potential economic impacts of a drought of record event.  

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%%
 E

co
no

m
ic

 Im
pa

ct
 p

er
 u

ni
t  

vo
lu

m
e 

of
 sh

or
ta

ge
 

Shortage as percent of normal water demand 
b1 b2 



11 
 

 
2. All estimated socioeconomic impacts are snapshot estimates of impacts for years in which water 

needs were identified (i.e., 2020, 2030, 2040, 2050, 2060, and 2070). The estimates are independent 
and distinct “what if” scenarios for each particular year, and water shortages are assumed to be 
temporary events resulting from severe drought conditions. The evaluation assumed that no 
recommended water management strategies are implemented.  In other words, growth occurs, future 
shocks are imposed on an economy at 10-year intervals, and the resulting impacts are estimated.  
Note that the estimates presented were not cumulative (i.e., summing up expected impacts from today 
up to the decade noted), but were simply an estimate of the magnitude of annual socioeconomic 
impacts should a drought of record occur in each particular decade based on anticipated supplies and 
demands for that same decade. 

 
3. Input-output models such as IMPLAN rely on a static profile of the structure of the economy as it 

appears today.  This presumes that the relative contributions of all sectors of the economy would 
remain the same, regardless of changes in technology, supplies of limited resources, and other 
structural changes to the economy that may occur into the future.  This was a significant assumption 
and simplification considering the 50-year time period examined in this analysis.  To presume an 
alternative future economic makeup, however, would entail positing many other major assumptions 
that would very likely generate as much or more error. 

 
4. This analysis is not a cost-benefit analysis.  That approach to evaluating the economic feasibility of a 

specific policy or project employs discounting future benefits and costs to their present value dollars 
using some assumed discount rate.  The methodology employed in this effort to estimate the 
economic impacts of future water shortages did not use any discounting procedures to weigh future 
costs differently through time.  

 
5. Monetary figures are reported in constant year 2013 dollars. 

 
6. Impacts are annual estimates. The estimated economic model does not reflect the full extent of 

impacts that might occur as a result of persistent water shortages occurring over an extended duration. 
The drought of record in most regions of Texas lasted several years.   

 
7. Value added estimates are the primary estimate of the economic impacts within this report.  One may 

be tempted to add consumer surplus impacts to obtain an estimate of total adverse economic impacts 
to the region, but the consumer surplus measure represents the change to the wellbeing of households 
(and other water users), not an actual change in the flow of dollars through the economy.  The two 
categories (value added and consumer surplus) are both valid impacts but should not be summed. 

 
8. The value added, jobs, and taxes on production and import impacts include the direct, indirect and 

induced effects described in Section 2.2.1.  Population and school enrollment losses also indirectly 
include such effects as they are based on the associated losses in employment.  The remaining 
measures (consumer surplus, utility revenue, utility taxes, additional electrical power purchase costs, 
and potable water trucking costs), however, do not include any induced or indirect effects. 
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9. The majority of impacts estimated in this analysis may be considered smaller than those that might 
occur under drought of record conditions.  Input-output models such as IMPLAN only capture 
“backward linkages” on suppliers (including households that supply labor to directly affected 
industries). While this is a common limitation in these types of economic impact modeling efforts, it 
is important to note that “forward linkages” on the industries that use the outputs of the directly 
affected industries can also be very important. A good example is impacts on livestock operators. 
Livestock producers tend to suffer substantially during droughts, not because there is not enough 
water for their stock, but because reductions in available pasture and higher prices for purchased hay 
have significant economic effects on their operations. Food processors could be in a similar situation 
if they cannot get the grains or other inputs that they need. These effects are not captured in 
IMPLAN, which is one reason why the impact estimates are likely conservative.  

 
10. The methodology did not capture “spillover” effects between regions – or the secondary impacts that 

occur outside of the region where the water shortage is projected to occur.  
 

11. The model did not reflect dynamic economic responses to water shortages as they might occur, nor 
does the model reflect economic impacts associated with a recovery from a drought of record 
including:   
a. The likely significant economic rebound to the landscaping industry immediately following a 

drought; 
b. The cost and years to rebuild liquidated livestock herds (a major capital item in that industry); 
c. Direct impacts on recreational sectors (i.e., stranded docks and reduced tourism); or,  
d. Impacts of negative publicity on Texas’ ability to attract population and business in the event that 

it was not able to provide adequate water supplies for the existing economy.   
 

12. Estimates for job losses and the associated population and school enrollment changes may exceed 
what would actually occur.  In practice, firms may be hesitant to lay off employees, even in difficult 
economic times. Estimates of population and school enrollment changes are based on regional 
evaluations and therefore do not accurately reflect what might occur on a statewide basis. 

 
13. The results must be interpreted carefully. It is the general and relative magnitudes of impacts as well 

as the changes of these impacts over time that should be the focus rather than the absolute numbers.  
Analyses of this type are much better at predicting relative percent differences brought about by a 
shock to a complex system (i.e., a water shortage) than the precise size of an impact.  To illustrate, 
assuming that the estimated economic impacts of a drought of record on the manufacturing and 
mining water user categories are $2.0 and $1.0 million, respectively, one should be more confident 
that the economic impacts on manufacturing are twice as large as those on mining and that these 
impacts will likely be in the millions of dollars. But one should have less confidence that the actual 
total economic impact experienced would be $3.0 million. 
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3 Analysis Results 

This section presents a breakdown of the results of the regional analysis for Region F.  Projected 
economic impacts for six water use categories (irrigation, livestock. municipal, manufacturing, mining, 
and steam-electric power) are also reported by decade.  

3.1 Overview of the Regional Economy 

Table 3-1 presents the 2011 economic baseline as represented by the IMPLAN model and adjusted to 
2013 dollars for Region F. In year 2011, Region F generated about $35 billion in gross state product 
associated with 377,000 jobs based on the 2011 IMPLAN data. These values represent an approximation 
of the current regional economy for a reference point. 

Table 3-1 Region F Economy  

Income($ millions)* Jobs Taxes on production and imports 
($ millions)* 

$35,169 377,146 $3,312 

*Year 2013 dollars based on 2011 IMPLAN model value added estimates for the region.   

 
The remainder of Section 3 presents estimates of potential economic impacts for each water use category 
that could reasonably be expected in the event of water shortages associated with a drought of record and 
if no recommended water management strategies were implemented.  

3.2 Impacts for Irrigation Water Shortages 

Seventeen of the 32 counties in the region are projected to experience water shortages in the irrigated 
agriculture water use category for one or more decades within the planning horizon.  Estimated impacts to 
this water use category appear in Table 3-2.  Note that tax collection impacts were not estimated for this 
water use category.   IMPLAN data indicates a negative tax impact (i.e., increased tax collections) for the 
associated production sectors, primarily due to past subsidies from the federal government.  Two factors 
led to excluding any reported tax impacts: 1) Federal support (subsidies) has lessened greatly since the 
year 2011 IMPLAN data was collected, and 2) It was not considered realistic to report increasing tax 
revenue collections for a drought of record. 
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Table 3-2 Impacts of Water Shortages on Irrigation in Region 

Impact Measures 2020 2030 2040 2050 2060 2070 

Income losses ($ millions)* $24 $24 $24 $24 $24 $23 

Job losses 650 648 634 635 635 624 

* Year 2013 dollars, rounded. Entries denoted by a dash (-) indicate no economic impact. Entries denoted by a 
zero ($0) indicate income losses less than $500,000. 

3.3 Impacts for Livestock Water Shortages 

Five of the 32 counties in the region are projected to experience water shortages in the livestock water use 
category for one or more decades within the planning horizon.  Estimated impacts to this water use 
category appear in Table 3-3.  Note that tax impacts are not reported for this water use category for 
similar reasons that apply to the irrigation water use category described above. 

Table 3-3 Impacts of Water Shortages on Livestock in Region 

Impact Measures 2020 2030 2040 2050 2060 2070 

Income losses ($ millions)* $9 $10 $10 $10 $11 $11 

Jobs losses 331 360 365 380 404 403 

 
* Year 2013 dollars, rounded. Entries denoted by a dash (-) indicate no economic impact. Entries denoted by a 
zero ($0) indicate income losses less than $500,000. 

3.4 Impacts for Municipal Water Shortages 

Sixteen of the 32 counties in the region are projected to experience water shortages in the municipal water 
use category for one or more decades within the planning horizon. Impact estimates were made for the 
two subtypes of use within municipal use: residential, and non-residential.  The latter includes 
commercial and institutional users.  Consumer surplus measures were made for both residential and non-
residential demands.  In addition, available data for the non-residential, water-intensive portion of 
municipal demand allowed use of IMPLAN and TWDB Water Use Survey data to estimate income loss, 
jobs, and taxes.  Trucking cost estimates, calculated for shortages exceeding 80 percent, assumed a fixed 
cost of $20,000 per acre-foot to transport water for municipal use.  The estimated impacts to this water 
use category appear in Table 3-4. 
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Table 3-4 Impacts of Water Shortages on Municipal Water Users in Region 

Impact Measures 2020 2030 2040 2050 2060 2070 

Income losses1  ($ millions)* $109 $140 $268 $481 $779 $1,016 

Job losses1 2,221 2,846 5,464 9,896 15,880 20,688 

Tax losses on production and 
imports1 ($ millions)* $10 $13 $26 $46 $74 $97 

Consumer surplus losses  
($ millions)* $52 $59 $86 $119 $172 $228 

Trucking costs ($ millions)* $2 $2 $2 $3 $3 $4 

Utility revenue losses 
($ millions)* $79 $95 $116 $138 $143 $179 

Utility tax revenue losses 
($ millions)* $1 $2 $2 $3 $3 $3 

1 Estimates apply to the water-intensive portion of non-residential municipal water use. 
* Year 2013 dollars, rounded. Entries denoted by a dash (-) indicate no economic impact. Entries denoted by a 
zero ($0) indicate income losses less than $500,000. 

3.5 Impacts of Manufacturing Water Shortages  

Manufacturing water shortages in the region are projected to occur in 8 of the 32 counties in the region 
for at least one decade of the planning horizon.  Estimated impacts to this water use category appear in 
Table 3-5.   

Table 3-5 Impacts of Water Shortages on Manufacturing in Region 

Impact Measures 2020 2030 2040 2050 2060 2070 

Income losses ($ millions)* $303 $304 $365 $423 $482 $542 

Job losses 2,544 2,843 3,271 3,699 4,187 4,694 

Tax losses on production 
and Imports ($ millions)* $18 $18 $22 $25 $29 $32 

* Year 2013 dollars, rounded. Entries denoted by a dash (-) indicate no economic impact. Entries denoted by a 
zero ($0) indicate income losses less than $500,000. 
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3.6 Impacts of Mining Water Shortages 

Mining water shortages in the region are projected to occur in 11 of the 32 counties in the region for at 
least one decade of the planning horizon.  Estimated impacts to this water use type appear in Table 3-6.  

Table 3-6 Impacts of Water Shortages on Mining in Region  

Impact Measures 2020 2030 2040 2050 2060 2070 

Income losses  
($ millions)* $5,078 $5,164 $3,693 $1,976 $1,047 $598 

Job losses 25,699 26,091 18,597 9,940 5,267 3,009 

Tax losses on production 
and Imports ($ millions)* $621 $632 $452 $242 $128 $73 

* Year 2013 dollars, rounded. Entries denoted by a dash (-) indicate no economic impact. Entries denoted by a 
zero ($0) indicate income losses less than $500,000. 

3.7 Impacts of Steam-Electric Water Shortages 

Steam-electric water shortages in the region are projected to occur in 5 of the 32 counties in the region for 
at least one decade of the planning horizon.  Estimated impacts to this water use category appear in Table 
3-7.   

Note that estimated economic impacts to steam-electric water users: 

• Are reflected as an income loss proxy in the form of the estimated additional purchasing costs for 
power from the electrical grid that could not be generated due to a shortage; 

• Do not include estimates of impacts on jobs.  Because of the unique conditions of power 
generators during drought conditions and lack of relevant data, it was assumed that the industry 
would retain, perhaps relocating or repurposing, their existing staff in order to manage their 
ongoing operations through a severe drought.   

• Does not presume a decline in tax collections.  Associated tax collections, in fact, would likely 
increase under drought conditions since, historically, the demand for electricity increases during 
times of drought, thereby increasing taxes collected on the additional sales of power.   

Table 3-7 Impacts of Water Shortages on Steam-Electric Power in Region  

Impact Measures 2020 2030 2040 2050 2060 2070 

Income Losses ($ millions)* $304 $355 $419 $506 $616 $732 

* Year 2013 dollars, rounded.  
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3.8 Regional Social Impacts 

Projected changes in population, based upon several factors (household size, population, and job loss 
estimates), as well as the accompanying change in school enrollment, were also estimated and are 
summarized in Table 3-8.   

Table 3-8 Region-wide Social Impacts of Water Shortages in Region 

Impact Measures 2020 2030 2040 2050 2060 2070 

Consumer surplus losses  
($ millions)* $52 $59 $86 $119 $172 $228 

Population losses 5,773  6,020  5,202  4,506  4,842  5,401  

School enrollment losses 1,068  1,114  962  834  896  999  

* Year 2013 dollars, rounded. Entries denoted by a dash (-) indicate no economic impact. Entries denoted by a 
zero ($0) indicate income losses less than $500,000. 
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Appendix A - County Level Summary of Estimated Economic Impacts for Region F 

County level summary of estimated economic impacts of not meeting identified water needs by water use category and decade (in 2013 dollars, 
rounded).  Values presented only for counties with projected economic impacts for at least one decade.  

* Entries denoted by a dash (-) indicate no economic impact. Entries denoted by a zero ($0) indicate income losses less than $500,000 
 
    Income losses (Million $)* Job losses Consumer Surplus (Million $)* 

County Water Use Category 2020 2030 2040 2050 2060 2070 2020 2030 2040 2050 2060 2070 2020 2030 2040 2050 2060 2070 

ANDREWS IRRIGATION $7  $7  $7  $7  $7  $7  178 182 183 188 196 194 - - - - - - 

ANDREWS LIVESTOCK $2  $3  $3  $3  $4  $4  89 103 110 125 148 148 - - - - - - 

ANDREWS MANUFACTURING $8  $13  $18  $26  $33  $37  49 81 108 156 197 222 - - - - - - 

ANDREWS MINING $1,118  $1,140  $1,146  $891  $690  $499  5,621 5,735 5,765 4,482 3,470 2,510 - - - - - - 

ANDREWS MUNICIPAL - - $0  $66  $167  $214  - - 4 1,351 3,409 4,370 $0  $1  $1  $6  $23  $33  

ANDREWS  Total $1,135  $1,163  $1,174  $994  $901  $761  5,937 6,100 6,170 6,302 7,422 7,444 $0  $1  $1  $6  $23  $33  

BORDEN IRRIGATION $1  $1  $1  $1  $1  $1  23 23 23 23 23 23 - - - - - - 

BORDEN  Total $1  $1  $1  $1  $1  $1  23 23 23 23 23 23 - - - - - - 

BROWN IRRIGATION $0  $0  $0  $0  $0  $0  6 6 6 6 5 5 - - - - - - 

BROWN MUNICIPAL - - - - - - - - - - - - $0  $0  $0  $0  $0  $0  

BROWN  Total $0  $0  $0  $0  $0  $0  6 6 6 6 5 5 $0  $0  $0  $0  $0  $0  

COKE IRRIGATION $0  $0  $0  $0  $0  $0  - - - - - - - - - - - - 

COKE MINING $130  $128  $107  $84  $62  $36  657 644 537 425 311 183 - - - - - - 

COKE MUNICIPAL $7  $7  $7  $7  $7  $7  136 134 135 135 135 135 $3  $3  $3  $3  $3  $3  

COKE STEAM-ELECTRIC POWER $6  $7  $8  $10  $11  $13  - - - - - - 
       

COKE  Total   $143  $141  $121  $101  $80  $56  793 779 672 560 446 318 $3  $3  $3  $3  $3  $3  

COLEMAN IRRIGATION $0  $0  $0  $0  $0  $0  4 4 4 4 4 4 - - - - - - 

COLEMAN MANUFACTURING $1  $1  $1  $1  $1  $1  13 13 13 13 13 13 - - - - - - 

COLEMAN MINING $27  $26  $22  $16  $10  $6  133 131 110 79 50 29 - - - - - - 

COLEMAN MUNICIPAL $24  $23  $23  $23  $23  $23  480 476 465 464 462 462 $6  $6  $6  $6  $6  $6  

COLEMAN  Total $51  $51  $46  $40  $34  $30  630 624 591 559 530 508 $6  $6  $6  $6  $6  $6  
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    Income losses (Million $)* Job losses Consumer Surplus (Million $)* 

County Water Use Category 2020 2030 2040 2050 2060 2070 2020 2030 2040 2050 2060 2070 2020 2030 2040 2050 2060 2070 

CONCHO IRRIGATION $1  $1  $1  $1  $1  $1  39 38 38 38 37 37 - - - - - - 

CONCHO MINING $78  $74  $44  $18  $3  - 390 371 220 90 17 - - - - - - - 

CONCHO  Total $79  $75  $45  $19  $5  $1  428 409 258 128 55 37 - - - - - - 

CROCKETT MINING $506  $553  $304  $13  - - 2,544 2,783 1,531 66 - - - - - - - - 

CROCKETT STEAM-ELECTRIC POWER $19  $22  $26  $30  $36  $40  - - - - - - - - - - - - 

CROCKETT  Total $525  $575  $330  $43  $36  $40  2,544 2,783 1,531 66 - - - - - - - - 

ECTOR STEAM-ELECTRIC POWER $159  $198  $244  $302  $374  $457  - - - - - - - - - - - - 

ECTOR MUNICIPAL - - - - - - - - - - - - $8  $1  $2  $5  $10  $16  

ECTOR  Total   $159  $198  $244  $302  $374  $457  - - - - - - $8  $1  $2  $5  $10  $16  

HOWARD IRRIGATION $1  $1  $1  $1  $1  $1  19 21 21 20 20 19 - - - - - - 

HOWARD LIVESTOCK $4  $4  $4  $4  $4  $4  122 138 138 138 138 138 - - - - - - 

HOWARD MANUFACTURING $117  $86  $120  $148  $173  $199  373 276 382 473 554 635 - - - - - - 

HOWARD MINING $996  $1,109  $764  $420  $137  $5  5,011 5,577 3,840 2,114 689 27 - - - - - - 

HOWARD MUNICIPAL $0  $1  $1  $1  $1  $1  1 25 23 22 21 21 $2  $1  $1  $2  $2  $3  

HOWARD  Total $1,118  $1,202  $890  $575  $316  $210  5,526 6,037 4,404 2,767 1,421 840 $2  $1  $1  $2  $2  $3  

IRION IRRIGATION $0  $0  $0  $0  $0  $0  1 1 1 1 1 1 - - - - - - 

IRION MINING $779  $849  $375  - - - 3,916 4,271 1,884 - - - - - - - - - 

IRION  Total   $779  $849  $375  $0  $0  $0  3,917 4,272 1,885 1 1 1 - - - - - - 

KIMBLE IRRIGATION $0  $0  $0  $0  $0  $0  5 4 4 3 3 2 - - - - - - 

KIMBLE MANUFACTURING $48  $52  $56  $59  $63  $68  242 259 277 294 316 340 - - - - - - 

KIMBLE MUNICIPAL $20  $20  $19  $19  $19  $19  407 403 396 393 392 392 $3  $3  $3  $3  $3  $3  

KIMBLE  Total $69  $72  $75  $78  $83  $87  654 666 677 690 711 735 $3  $3  $3  $3  $3  $3  

MARTIN IRRIGATION $7  $7  $6  $6  $6  $6  164 160 151 152 148 144 - - - - - - 

MARTIN LIVESTOCK $1  $1  $1  $1  $1  $1  27 26 25 26 26 25 - - - - - - 

MARTIN MINING $1,301  $1,071  $732  $396  $59  - 6,542 5,388 3,681 1,993 299 - - - - - - - 

MARTIN MUNICIPAL $1  $1  $1  $1  $1  $1  29 29 19 26 25 23 $0  $0  $0  $0  $0  $1  

MARTIN  Total $1,310  $1,080  $740  $405  $67  $8  6,763 5,604 3,876 2,197 497 192 $0  $0  $0  $0  $0  $1  

MASON MUNICIPAL $12  $12  $12  $12  $12  $12  252 248 245 243 243 243 $3  $3  $3  $3  $3  $3  

MASON  Total $12  $12  $12  $12  $12  $12  252 248 245 243 243 243 $3  $3  $3  $3  $3  $3  
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    Income losses (Million $)* Job losses Consumer Surplus (Million $)* 

County Water Use Category 2020 2030 2040 2050 2060 2070 2020 2030 2040 2050 2060 2070 2020 2030 2040 2050 2060 2070 

MCCULLOCH IRRIGATION $0  $0  $0  $0  $0  $0  10 10 9 9 9 9 - - - - - - 

MCCULLOCH MANUFACTURING $18  $19  $20  $21  $23  $25  219 236 247 256 276 302 - - - - - - 

MCCULLOCH MINING $20  $15  $3  - - - 259 192 39 - - - - - - - - - 

MCCULLOCH MUNICIPAL $3  $4  $3  $3  $3  $3  63 74 63 64 64 66 $9  $9  $9  $9  $9  $9  

MCCULLOCH  Total $41  $38  $27  $24  $26  $28  551 511 358 329 350 377 $9  $9  $9  $9  $9  $9  

MENARD IRRIGATION $0  $0  $0  $0  $0  $0  - - - - - - - - - - - - 

MENARD MUNICIPAL $2  $2  $2  $1  $1  $1  39 34 31 30 30 30 $0  $0  $0  $0  $0  $0  

MENARD  Total $2  $2  $2  $1  $1  $1  39 35 31 30 30 30 $0  $0  $0  $0  $0  $0  

MIDLAND MUNICIPAL - - $101  $215  $344  $481  - - 2,063 4,375 7,004 9,801 $0  $10  $30  $46  $66  $91  

MIDLAND  Total - - $101  $215  $344  $481  - - 2,063 4,375 7,004 9,801 $0  $10  $30  $46  $66  $91  

MITCHELL STEAM-ELECTRIC POWER $116  $112  $108  $104  $99  $96  - - - - - - - - - - - - 

MITCHELL  Total $116  $112  $108  $104  $99  $96  - - - - - - - - - - - - 

RUNNELS IRRIGATION $0  $0  $0  $0  $0  $0  9 9 8 8 8 8 - - - - - - 

RUNNELS MANUFACTURING $3  $4  $4  $4  $5  $5  58 62 67 75 81 87 - - - - - - 

RUNNELS MINING $25  $24  $11  $2  - - 127 120 55 10 - - - - - - - - 

RUNNELS MUNICIPAL $33  $23  $25  $45  $45  $45  672 470 501 916 914 914 $6  $5  $5  $8  $8  $8  

RUNNELS  Total $62  $51  $40  $52  $50  $50  867 660 632 1,009 1,003 1,009 $6  $5  $5  $8  $8  $8  

SCURRY IRRIGATION $2  $2  $2  $1  $1  $1  39 38 36 35 33 32 - - - - - - 

SCURRY LIVESTOCK $2  $2  $2  $2  $2  $2  93 93 93 92 92 92 - - - - - - 

SCURRY MINING $99  $175  $186  $135  $86  $52  499 878 936 680 431 260 - - - - - - 

SCURRY MUNICIPAL $2  $0  $1  $3  $4  $5  47 10 30 51 77 103 $1  $0  $1  $1  $2  $3  

SCURRY  Total $106  $179  $192  $142  $93  $61  678 1,019 1,095 858 632 487 $1  $0  $1  $1  $2  $3  

TOM GREEN IRRIGATION $5  $5  $5  $5  $5  $5  153 151 149 148 146 144 - - - - - - 

TOM GREEN MANUFACTURING $107  $129  $146  $164  $185  $208  1,590 1,916 2,176 2,433 2,750 3,095 - - - - - - 

TOM GREEN MUNICIPAL $5  $46  $73  $84  $150  $199  95 944 1,489 1,801 3,047 4,044 $10  $16  $21  $27  $36  $49  

TOM GREEN  Total $117  $180  $224  $252  $339  $411  1,838 3,011 3,814 4,382 5,943 7,284 $10  $16  $21  $27  $36  $49  

WARD STEAM-ELECTRIC POWER $4  $16  $34  $60  $95  $127  - - - - - - - - - - - - 

WARD  Total   $4  $16  $34  $60  $95  $127  - - - - - - - - - - - - 
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    Income losses (Million $)* Job losses Consumer Surplus (Million $)* 

County Water Use Category 2020 2030 2040 2050 2060 2070 2020 2030 2040 2050 2060 2070 2020 2030 2040 2050 2060 2070 

WINKLER MUNICIPAL - - - $1  $3  $4  - - - 24 55 83 - $0  $0  $0  $1  $1  

WINKLER  Total - - - $1  $3  $4  - - - 24 55 83 - $0  $0  $0  $1  $1  

Grand Total   $5,827  $5,997  $4,778  $3,419  $2,960  $2,922  31,446 32,787 28,332 24,551 26,372 29,418 $52  $59  $86  $119  $172  $228  

 













































































































































































































































































Appendix L  Agency Comments 
Region F  2016 Water Plan 

L-9 
 

 
Subchapter 5B discusses water conservation which comprises 54 percent of the recommended 
strategies in the IPP. Average per capita water use for Region F is expected to decline from 160 gallons 
per capita per day (gpcd) in 2020 to 152 gpcd in 2070, a reduction of 10 percent. This compares to the 
statewide average of 153 gpcd for the year 2011 declining to 137 gpcd by 2070. The IPP includes water 
conservation measures for municipal, agricultural, mining and steam electric power users that if 
implemented could save over 96,000 acre-feet of water by 2070 in Region F. 
 
According to the IPP treated wastewater effluent has been used for agricultural irrigation and some 
industrial purposes in Region F for many years. There is also increasingly widespread use of reuse water 
for non-potable uses such as irrigation of parks, golf courses, and landscaping. Although there is still 
some public resistance to the direct reuse of wastewater effluent for potable water supply, acceptance 
is growing. The City of Big Spring recently became one of the first municipalities to implement direct 
potable reuse. The Big Spring reuse project utilizes advanced treatment systems to reclaim Big Spring's 
effluent. After advanced treatment, the water is mixed with other raw water supplies and treated again 
before distribution to customers. 
 
TPWD concurs with the Region F IPP that disposal of brine concentrate from brackish water desalination 
discharged to surface water may have unacceptable environmental impacts in some cases. Disposal of 
concentrate by deep well injection is one preferred approach to minimize impacts to fish and wildlife 
resources. 
 
Model drought contingency plans were developed for Region F. Each plan identifies four drought stages: 
mild, moderate, severe and emergency. The recommended responses range from notification of 
drought conditions and voluntary reductions in the "mild" stage to mandatory restrictions during an 
"emergency" stage. Entities using the model plan can select the trigger conditions for the different 
stages and appropriate responses for each stage. Appendix H includes drought triggers and actions for 
each water provider in Region F. 
 
The Region F IPP does not include recommendations for designation of ecologically unique stream 
segments. The IPP acknowledges that although the legislature has clarified that protection afforded by 
the designation is limited, concerns remain that there is an implication of some level of protection 
beyond prevention of reservoir development. TPWD appreciates the inclusion of this statement in the 
IPP: 
"The Region F Water Planning Group recognizes the ecological benefits of major springs, which are 
discussed in Chapter 1, and the benefits of possible protection for these important resources. 
Several of the potential ecologically significant streams identified by TPWD are springs or springfed 
streams. The list includes springs that provide water to water supply reservoirs and/or ecologically 
sensitive species. The South Llano River in Kimble County, which is springfed, is an important water 
supply source for the City of Junction and Kimble County water users and may warrant additional 
protections. Other important stream segments include the South Concho River and Dove Creek. Both are 
springfed streams that flow into Twin Buttes Reservoir, which is a major water source for the City of San 
Angelo. The Region F Water Planning Group will reconsider the possible designation of unique streams 
for the 2021 water plan." 
 
TPWD acknowledges Region F's environmental policy recommendations as discussed in Section 
8.1. We concur with the Region's belief that good stewardship of land resources will also protect water 
resources and that water development must be balanced with protection of environmental values. 
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While the IPP does not recommend nomination of any stream segments as ecologically unique until 
TPWD completes comprehensive studies, the IPP does acknowledge the importance of these resources. 
TPWD looks forward to future discussions with you regarding coordination of stakeholder-based efforts 
to identify and quantify priority environmental values to be protected. 
 
We appreciate the opportunity to provide these comments. While TPWD values and appreciates 
the need to meet future water supply demands, we must do so in a thoughtful and sound manner that 
ensures the ecological health of our state's aquatic and natural resources. If you have any questions, or 
if we can be of any assistance, please feel to contact Cindy Loeffler at 512-389- 8715. Thank you. 
 
Sincerely,  
Ross Melinchuk 
Deputy Executive Director, Natural Resources 
 
cc: Craig Bonds, Division Director, Inland Fisheries Division, TPWD 
Clayton Wolf, Division Director, Wildlife Division, TPWD 
Nathan Rains, Wildlife Division, TPWD. 
 
Response: Region F acknowledges and appreciates your comments on the Region F IPP. No changes were 
made to the plan. Region F appreciates the TPWD’s offer of assistance.  



















Region F 

IFR Survey Responses

Sponsor Entity Name ProjectName IFR Element Name IFR Element Value Year Of Need

IRRIGATION, WINKLER IRRIGATION CONSERVATION ‐ WINKLER COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

JUNCTION
DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ JUNCTION
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

JUNCTION
DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ JUNCTION
CONSTRUCTION FUNDING

JUNCTION
DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ JUNCTION
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

JUNCTION DREDGE RIVER INTAKE ‐ JUNCTION PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

JUNCTION DREDGE RIVER INTAKE ‐ JUNCTION CONSTRUCTION FUNDING

JUNCTION DREDGE RIVER INTAKE ‐ JUNCTION PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

JUNCTION WATER AUDITS AND LEAK ‐ JUNCTION PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

JUNCTION WATER AUDITS AND LEAK ‐ JUNCTION CONSTRUCTION FUNDING

JUNCTION WATER AUDITS AND LEAK ‐ JUNCTION PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

LIVESTOCK, ANDREWS
DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ ANDREWS COUNTY LIVESTOCK
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

LIVESTOCK, ANDREWS
DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ ANDREWS COUNTY LIVESTOCK
CONSTRUCTION FUNDING

LIVESTOCK, ANDREWS
DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ ANDREWS COUNTY LIVESTOCK
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

LIVESTOCK, ANDREWS
DEVELOP PECOS VALLEY AQUIFER SUPPLIES ‐ 

ANDREWS COUNTY LIVESTOCK
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

LIVESTOCK, ANDREWS
DEVELOP PECOS VALLEY AQUIFER SUPPLIES ‐ 

ANDREWS COUNTY LIVESTOCK
CONSTRUCTION FUNDING

LIVESTOCK, ANDREWS
DEVELOP PECOS VALLEY AQUIFER SUPPLIES ‐ 

ANDREWS COUNTY LIVESTOCK
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

LIVESTOCK, HOWARD
DEVELOP ADDITIONAL DOCKUM AQUIFER SUPPLIES ‐ 

HOWARD COUNTY LIVESTOCK
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

LIVESTOCK, HOWARD
DEVELOP ADDITIONAL DOCKUM AQUIFER SUPPLIES ‐ 

HOWARD COUNTY LIVESTOCK
CONSTRUCTION FUNDING

LIVESTOCK, HOWARD
DEVELOP ADDITIONAL DOCKUM AQUIFER SUPPLIES ‐ 

HOWARD COUNTY LIVESTOCK
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

LIVESTOCK, MARTIN
DEVELOP ADDITIONAL DOCKUM AQUIFER SUPPLIES ‐ 

MARTIN COUNTY LIVESTOCK
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

LIVESTOCK, MARTIN
DEVELOP ADDITIONAL DOCKUM AQUIFER SUPPLIES ‐ 

MARTIN COUNTY LIVESTOCK
CONSTRUCTION FUNDING

LIVESTOCK, MARTIN
DEVELOP ADDITIONAL DOCKUM AQUIFER SUPPLIES ‐ 

MARTIN COUNTY LIVESTOCK
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

LIVESTOCK, MCCULLOCH
DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ MCCULLOCH COUNTY LIVESTOCK
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING
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IFR Survey Responses

Sponsor Entity Name ProjectName IFR Element Name IFR Element Value Year Of Need

LIVESTOCK, MCCULLOCH
DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ MCCULLOCH COUNTY LIVESTOCK
CONSTRUCTION FUNDING

LIVESTOCK, MCCULLOCH
DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ MCCULLOCH COUNTY LIVESTOCK
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

LIVESTOCK, SCURRY
NEW GROUNDWATER FROM LOCAL ALLUVIUM 

AQUIFER ‐ SCURRY COUNTY LIVESTOCK
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

LIVESTOCK, SCURRY
NEW GROUNDWATER FROM LOCAL ALLUVIUM 

AQUIFER ‐ SCURRY COUNTY LIVESTOCK
CONSTRUCTION FUNDING

LIVESTOCK, SCURRY
NEW GROUNDWATER FROM LOCAL ALLUVIUM 

AQUIFER ‐ SCURRY COUNTY LIVESTOCK
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MADERA VALLEY WSC WATER AUDITS AND LEAK ‐ MADERA VALLEY WSC PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MADERA VALLEY WSC WATER AUDITS AND LEAK ‐ MADERA VALLEY WSC CONSTRUCTION FUNDING

MADERA VALLEY WSC WATER AUDITS AND LEAK ‐ MADERA VALLEY WSC PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MANUFACTURING, KIMBLE

DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ KIMBLE COUNTY 

MANUFACTURING

PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MANUFACTURING, KIMBLE

DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ KIMBLE COUNTY 

MANUFACTURING

CONSTRUCTION FUNDING

MANUFACTURING, KIMBLE

DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ KIMBLE COUNTY 

MANUFACTURING

PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MANUFACTURING, MARTIN
VOLUNTARY TRANSFER (PURCHASE) ‐ MARTIN 

COUNTY MANUFACTURING
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MANUFACTURING, MARTIN
VOLUNTARY TRANSFER (PURCHASE) ‐ MARTIN 

COUNTY MANUFACTURING
CONSTRUCTION FUNDING

MANUFACTURING, MARTIN
VOLUNTARY TRANSFER (PURCHASE) ‐ MARTIN 

COUNTY MANUFACTURING
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MANUFACTURING, 

MCCULLOCH

VOLUNTARY TRANSFER (PURCHASE) ‐ MCCULLOCH 

COUNTY MANUFACTURING
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MANUFACTURING, 

MCCULLOCH

VOLUNTARY TRANSFER (PURCHASE) ‐ MCCULLOCH 

COUNTY MANUFACTURING
CONSTRUCTION FUNDING

MANUFACTURING, 

MCCULLOCH

VOLUNTARY TRANSFER (PURCHASE) ‐ MCCULLOCH 

COUNTY MANUFACTURING
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MASON WATER AUDITS AND LEAK ‐ MASON PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MASON WATER AUDITS AND LEAK ‐ MASON CONSTRUCTION FUNDING

MASON WATER AUDITS AND LEAK ‐ MASON PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MCCAMEY WATER AUDITS AND LEAK ‐ MCCAMEY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING
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Sponsor Entity Name ProjectName IFR Element Name IFR Element Value Year Of Need

MCCAMEY WATER AUDITS AND LEAK ‐ MCCAMEY CONSTRUCTION FUNDING

MCCAMEY WATER AUDITS AND LEAK ‐ MCCAMEY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MENARD
DEVELOP ADDITIONAL HICKORY AQUIFER SUPPLIES ‐ 

MENARD
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MENARD
DEVELOP ADDITIONAL HICKORY AQUIFER SUPPLIES ‐ 

MENARD
CONSTRUCTION FUNDING

MENARD
DEVELOP ADDITIONAL HICKORY AQUIFER SUPPLIES ‐ 

MENARD
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MENARD
DIRECT NON‐POTABLE REUSE FOR IRRIGATION OF CITY 

FARMS (TYPE I) ‐ MENARD
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MENARD
DIRECT NON‐POTABLE REUSE FOR IRRIGATION OF CITY 

FARMS (TYPE I) ‐ MENARD
CONSTRUCTION FUNDING

MENARD
DIRECT NON‐POTABLE REUSE FOR IRRIGATION OF CITY 

FARMS (TYPE I) ‐ MENARD
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MENARD WATER AUDITS AND LEAK ‐ MENARD PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MENARD WATER AUDITS AND LEAK ‐ MENARD CONSTRUCTION FUNDING

MENARD WATER AUDITS AND LEAK ‐ MENARD PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MIDLAND
ADDITIONAL T‐BAR RANCH SUPPLIES WITH 

TREATMENT ‐ MIDLAND
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MIDLAND
ADDITIONAL T‐BAR RANCH SUPPLIES WITH 

TREATMENT ‐ MIDLAND
CONSTRUCTION FUNDING

MIDLAND
ADDITIONAL T‐BAR RANCH SUPPLIES WITH 

TREATMENT ‐ MIDLAND
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MIDLAND WEST TEXAS WATER PARTNERSHIP ‐ MIDLAND PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MIDLAND WEST TEXAS WATER PARTNERSHIP ‐ MIDLAND CONSTRUCTION FUNDING

MIDLAND WEST TEXAS WATER PARTNERSHIP ‐ MIDLAND PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, ANDREWS
DIRECT NON‐POTABLE REUSE WATER FROM CITY OF 

MIDLAND ‐ ANDREWS COUNTY MINING
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, ANDREWS
DIRECT NON‐POTABLE REUSE WATER FROM CITY OF 

MIDLAND ‐ ANDREWS COUNTY MINING
CONSTRUCTION FUNDING

MINING, ANDREWS
DIRECT NON‐POTABLE REUSE WATER FROM CITY OF 

MIDLAND ‐ ANDREWS COUNTY MINING
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, ANDREWS MINING CONSERVATION ‐ ANDREWS COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, ANDREWS MINING CONSERVATION ‐ ANDREWS COUNTY CONSTRUCTION FUNDING

MINING, ANDREWS MINING CONSERVATION ‐ ANDREWS COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, BORDEN MINING CONSERVATION ‐ BORDEN COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, BORDEN MINING CONSERVATION ‐ BORDEN COUNTY CONSTRUCTION FUNDING

MINING, BORDEN MINING CONSERVATION ‐ BORDEN COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, BROWN MINING CONSERVATION ‐ BROWN COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, BROWN MINING CONSERVATION ‐ BROWN COUNTY CONSTRUCTION FUNDING
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Sponsor Entity Name ProjectName IFR Element Name IFR Element Value Year Of Need

MINING, BROWN MINING CONSERVATION ‐ BROWN COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, COKE
DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ COKE COUNTY MINING
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, COKE
DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ COKE COUNTY MINING
CONSTRUCTION FUNDING

MINING, COKE
DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ COKE COUNTY MINING
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, COKE MINING CONSERVATION ‐ COKE COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, COKE MINING CONSERVATION ‐ COKE COUNTY CONSTRUCTION FUNDING

MINING, COKE MINING CONSERVATION ‐ COKE COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, COLEMAN
DEVELOP ADDITIONAL HICKORY AQUIFER SUPPLIES ‐ 

COLEMAN COUNTY MINING
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, COLEMAN
DEVELOP ADDITIONAL HICKORY AQUIFER SUPPLIES ‐ 

COLEMAN COUNTY MINING
CONSTRUCTION FUNDING

MINING, COLEMAN
DEVELOP ADDITIONAL HICKORY AQUIFER SUPPLIES ‐ 

COLEMAN COUNTY MINING
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, COLEMAN MINING CONSERVATION ‐ COLEMAN COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, COLEMAN MINING CONSERVATION ‐ COLEMAN COUNTY CONSTRUCTION FUNDING

MINING, COLEMAN MINING CONSERVATION ‐ COLEMAN COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, CONCHO
DEVELOP ADDITIONAL HICKORY AQUIFER SUPPLIES ‐ 

CONCHO COUNTY MINING
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, CONCHO
DEVELOP ADDITIONAL HICKORY AQUIFER SUPPLIES ‐ 

CONCHO COUNTY MINING
CONSTRUCTION FUNDING

MINING, CONCHO
DEVELOP ADDITIONAL HICKORY AQUIFER SUPPLIES ‐ 

CONCHO COUNTY MINING
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, CONCHO MINING CONSERVATION ‐ CONCHO COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, CONCHO MINING CONSERVATION ‐ CONCHO COUNTY CONSTRUCTION FUNDING

MINING, CONCHO MINING CONSERVATION ‐ CONCHO COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, CRANE MINING CONSERVATION ‐ CRANE COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, CRANE MINING CONSERVATION ‐ CRANE COUNTY CONSTRUCTION FUNDING

MINING, CRANE MINING CONSERVATION ‐ CRANE COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, CROCKETT MINING CONSERVATION ‐ CROCKETT COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, CROCKETT MINING CONSERVATION ‐ CROCKETT COUNTY CONSTRUCTION FUNDING

MINING, CROCKETT MINING CONSERVATION ‐ CROCKETT COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, ECTOR MINING CONSERVATION ‐ ECTOR COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, ECTOR MINING CONSERVATION ‐ ECTOR COUNTY CONSTRUCTION FUNDING

MINING, ECTOR MINING CONSERVATION ‐ ECTOR COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, GLASSCOCK MINING CONSERVATION ‐ GLASSCOCK COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, GLASSCOCK MINING CONSERVATION ‐ GLASSCOCK COUNTY CONSTRUCTION FUNDING

MINING, GLASSCOCK MINING CONSERVATION ‐ GLASSCOCK COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY
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MINING, HOWARD
DEVELOP ADDITIONAL DOCKUM AQUIFER SUPPLIES ‐ 

HOWARD COUNTY MINING
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, HOWARD
DEVELOP ADDITIONAL DOCKUM AQUIFER SUPPLIES ‐ 

HOWARD COUNTY MINING
CONSTRUCTION FUNDING

MINING, HOWARD
DEVELOP ADDITIONAL DOCKUM AQUIFER SUPPLIES ‐ 

HOWARD COUNTY MINING
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, HOWARD
DEVELOP ADDITIONAL OGALLALA AQUIFER SUPPLIES ‐ 

HOWARD COUNTY MINING
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, HOWARD
DEVELOP ADDITIONAL OGALLALA AQUIFER SUPPLIES ‐ 

HOWARD COUNTY MINING
CONSTRUCTION FUNDING

MINING, HOWARD
DEVELOP ADDITIONAL OGALLALA AQUIFER SUPPLIES ‐ 

HOWARD COUNTY MINING
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, HOWARD MINING CONSERVATION ‐ HOWARD COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, HOWARD MINING CONSERVATION ‐ HOWARD COUNTY CONSTRUCTION FUNDING

MINING, HOWARD MINING CONSERVATION ‐ HOWARD COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, IRION
DEVELOP ADDITIONAL DOCKUM AQUIFER SUPPLIES ‐ 

IRION COUNTY MINING
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, IRION
DEVELOP ADDITIONAL DOCKUM AQUIFER SUPPLIES ‐ 

IRION COUNTY MINING
CONSTRUCTION FUNDING

MINING, IRION
DEVELOP ADDITIONAL DOCKUM AQUIFER SUPPLIES ‐ 

IRION COUNTY MINING
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, IRION
DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ IRION COUNTY MINING
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, IRION
DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ IRION COUNTY MINING
CONSTRUCTION FUNDING

MINING, IRION
DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ IRION COUNTY MINING
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, IRION MINING CONSERVATION ‐ IRION COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, IRION MINING CONSERVATION ‐ IRION COUNTY CONSTRUCTION FUNDING

MINING, IRION MINING CONSERVATION ‐ IRION COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, KIMBLE MINING CONSERVATION ‐ KIMBLE COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, KIMBLE MINING CONSERVATION ‐ KIMBLE COUNTY CONSTRUCTION FUNDING

MINING, KIMBLE MINING CONSERVATION ‐ KIMBLE COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, LOVING MINING CONSERVATION ‐ LOVING COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, LOVING MINING CONSERVATION ‐ LOVING COUNTY CONSTRUCTION FUNDING

MINING, LOVING MINING CONSERVATION ‐ LOVING COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, MARTIN
DEVELOP ADDITIONAL DOCKUM AQUIFER SUPPLIES ‐ 

MARTIN COUNTY MINING
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, MARTIN
DEVELOP ADDITIONAL DOCKUM AQUIFER SUPPLIES ‐ 

MARTIN COUNTY MINING
CONSTRUCTION FUNDING
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MINING, MARTIN
DEVELOP ADDITIONAL DOCKUM AQUIFER SUPPLIES ‐ 

MARTIN COUNTY MINING
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, MARTIN
DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ MARTIN COUNTY MINING
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, MARTIN
DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ MARTIN COUNTY MINING
CONSTRUCTION FUNDING

MINING, MARTIN
DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ MARTIN COUNTY MINING
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, MARTIN
DIRECT NON‐POTABLE REUSE WATER FROM CITY OF 

MIDLAND ‐ MARTIN COUNTY MINING
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, MARTIN
DIRECT NON‐POTABLE REUSE WATER FROM CITY OF 

MIDLAND ‐ MARTIN COUNTY MINING
CONSTRUCTION FUNDING

MINING, MARTIN
DIRECT NON‐POTABLE REUSE WATER FROM CITY OF 

MIDLAND ‐ MARTIN COUNTY MINING
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, MARTIN MINING CONSERVATION ‐ MARTIN COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, MARTIN MINING CONSERVATION ‐ MARTIN COUNTY CONSTRUCTION FUNDING

MINING, MARTIN MINING CONSERVATION ‐ MARTIN COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, MASON MINING CONSERVATION ‐ MASON COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, MASON MINING CONSERVATION ‐ MASON COUNTY CONSTRUCTION FUNDING

MINING, MASON MINING CONSERVATION ‐ MASON COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, MCCULLOCH MINING CONSERVATION ‐ MCCULLOCH COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, MCCULLOCH MINING CONSERVATION ‐ MCCULLOCH COUNTY CONSTRUCTION FUNDING

MINING, MCCULLOCH MINING CONSERVATION ‐ MCCULLOCH COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, MENARD MINING CONSERVATION ‐ MENARD COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, MENARD MINING CONSERVATION ‐ MENARD COUNTY CONSTRUCTION FUNDING

MINING, MENARD MINING CONSERVATION ‐ MENARD COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, MIDLAND
DIRECT NON‐POTABLE REUSE WATER FROM CITY OF 

MIDLAND ‐ MIDLAND COUNTY MINING
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, MIDLAND
DIRECT NON‐POTABLE REUSE WATER FROM CITY OF 

MIDLAND ‐ MIDLAND COUNTY MINING
CONSTRUCTION FUNDING

MINING, MIDLAND
DIRECT NON‐POTABLE REUSE WATER FROM CITY OF 

MIDLAND ‐ MIDLAND COUNTY MINING
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, MIDLAND MINING CONSERVATION ‐ MIDLAND COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, MIDLAND MINING CONSERVATION ‐ MIDLAND COUNTY CONSTRUCTION FUNDING

MINING, MIDLAND MINING CONSERVATION ‐ MIDLAND COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, MITCHELL
DIRECT NON‐POTABLE REUSE FOR SALES FROM 

COLORADO CITY (TYPE II) ‐ MITCHELL COUNTY MINING
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

Plan is still in 

talking phase
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MINING, MITCHELL
DIRECT NON‐POTABLE REUSE FOR SALES FROM 

COLORADO CITY (TYPE II) ‐ MITCHELL COUNTY MINING
CONSTRUCTION FUNDING

Plan is still in 

talking phase

MINING, MITCHELL
DIRECT NON‐POTABLE REUSE FOR SALES FROM 

COLORADO CITY (TYPE II) ‐ MITCHELL COUNTY MINING
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

Plan is still in 

talking phase

MINING, MITCHELL MINING CONSERVATION ‐ MITCHELL COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, MITCHELL MINING CONSERVATION ‐ MITCHELL COUNTY CONSTRUCTION FUNDING

MINING, MITCHELL MINING CONSERVATION ‐ MITCHELL COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, PECOS MINING CONSERVATION ‐ PECOS COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, PECOS MINING CONSERVATION ‐ PECOS COUNTY CONSTRUCTION FUNDING

MINING, PECOS MINING CONSERVATION ‐ PECOS COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, REAGAN MINING CONSERVATION ‐ REAGAN COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, REAGAN MINING CONSERVATION ‐ REAGAN COUNTY CONSTRUCTION FUNDING

MINING, REAGAN MINING CONSERVATION ‐ REAGAN COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, REEVES MINING CONSERVATION ‐ REEVES COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, REEVES MINING CONSERVATION ‐ REEVES COUNTY CONSTRUCTION FUNDING

MINING, REEVES MINING CONSERVATION ‐ REEVES COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, RUNNELS
DEVELOP OTHER AQUIFER SUPPLIES ‐ RUNNELS 

COUNTY MINING
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, RUNNELS
DEVELOP OTHER AQUIFER SUPPLIES ‐ RUNNELS 

COUNTY MINING
CONSTRUCTION FUNDING

MINING, RUNNELS
DEVELOP OTHER AQUIFER SUPPLIES ‐ RUNNELS 

COUNTY MINING
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, RUNNELS MINING CONSERVATION ‐ RUNNELS COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, RUNNELS MINING CONSERVATION ‐ RUNNELS COUNTY CONSTRUCTION FUNDING

MINING, RUNNELS MINING CONSERVATION ‐ RUNNELS COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, SCHLEICHER MINING CONSERVATION ‐ SCHLEICHER COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, SCHLEICHER MINING CONSERVATION ‐ SCHLEICHER COUNTY CONSTRUCTION FUNDING

MINING, SCHLEICHER MINING CONSERVATION ‐ SCHLEICHER COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, SCURRY
DEVELOP LOCAL ALLUVIUM AQUIFER SUPPLIES ‐ 

SCURRY COUNTY MINING
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, SCURRY
DEVELOP LOCAL ALLUVIUM AQUIFER SUPPLIES ‐ 

SCURRY COUNTY MINING
CONSTRUCTION FUNDING

MINING, SCURRY
DEVELOP LOCAL ALLUVIUM AQUIFER SUPPLIES ‐ 

SCURRY COUNTY MINING
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, SCURRY MINING CONSERVATION ‐ SCURRY COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, SCURRY MINING CONSERVATION ‐ SCURRY COUNTY CONSTRUCTION FUNDING

MINING, SCURRY MINING CONSERVATION ‐ SCURRY COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, STERLING MINING CONSERVATION ‐ STERLING COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING
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MINING, STERLING MINING CONSERVATION ‐ STERLING COUNTY CONSTRUCTION FUNDING

MINING, STERLING MINING CONSERVATION ‐ STERLING COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, SUTTON MINING CONSERVATION ‐ SUTTON COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, SUTTON MINING CONSERVATION ‐ SUTTON COUNTY CONSTRUCTION FUNDING

MINING, SUTTON MINING CONSERVATION ‐ SUTTON COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, TOM GREEN MINING CONSERVATION ‐ TOM GREEN COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, TOM GREEN MINING CONSERVATION ‐ TOM GREEN COUNTY CONSTRUCTION FUNDING

MINING, TOM GREEN MINING CONSERVATION ‐ TOM GREEN COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, UPTON MINING CONSERVATION ‐ UPTON COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, UPTON MINING CONSERVATION ‐ UPTON COUNTY CONSTRUCTION FUNDING

MINING, UPTON MINING CONSERVATION ‐ UPTON COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, WARD MINING CONSERVATION ‐ WARD COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, WARD MINING CONSERVATION ‐ WARD COUNTY CONSTRUCTION FUNDING

MINING, WARD MINING CONSERVATION ‐ WARD COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

MINING, WINKLER MINING CONSERVATION ‐ WINKLER COUNTY PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

MINING, WINKLER MINING CONSERVATION ‐ WINKLER COUNTY CONSTRUCTION FUNDING

MINING, WINKLER MINING CONSERVATION ‐ WINKLER COUNTY PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

ODESSA RO TREATMENT OF EXISTING SUPPLIES ‐ ODESSA PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

ODESSA RO TREATMENT OF EXISTING SUPPLIES ‐ ODESSA CONSTRUCTION FUNDING

ODESSA RO TREATMENT OF EXISTING SUPPLIES ‐ ODESSA PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

PECOS WATER AUDITS AND LEAK ‐ PECOS PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

PECOS WATER AUDITS AND LEAK ‐ PECOS CONSTRUCTION FUNDING

PECOS WATER AUDITS AND LEAK ‐ PECOS PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

PECOS COUNTY WCID #1
DEVELOP EDWARDS‐TRINITY PLATEAU AQUIFER 

SUPPLIES ‐ PECOS COUNTY WCID #1
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

PECOS COUNTY WCID #1
DEVELOP EDWARDS‐TRINITY PLATEAU AQUIFER 

SUPPLIES ‐ PECOS COUNTY WCID #1
CONSTRUCTION FUNDING

PECOS COUNTY WCID #1
DEVELOP EDWARDS‐TRINITY PLATEAU AQUIFER 

SUPPLIES ‐ PECOS COUNTY WCID #1
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

RANKIN WATER AUDITS AND LEAK ‐ RANKIN PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

RANKIN WATER AUDITS AND LEAK ‐ RANKIN CONSTRUCTION FUNDING

RANKIN WATER AUDITS AND LEAK ‐ RANKIN PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

ROBERT LEE
DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ ROBERT LEE
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

ROBERT LEE
DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ ROBERT LEE
CONSTRUCTION FUNDING

ROBERT LEE
DEVELOP ADDITIONAL EDWARDS‐TRINITY PLATEAU 

AQUIFER SUPPLIES ‐ ROBERT LEE
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

SAN ANGELO
DESALINATION OF OTHER AQUIFER SUPPLIES IN TOM 

GREEN COUNTY ‐ SAN ANGELO
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING $9,500,000.00 2050
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SAN ANGELO
DESALINATION OF OTHER AQUIFER SUPPLIES IN TOM 

GREEN COUNTY ‐ SAN ANGELO
CONSTRUCTION FUNDING $48,467,000.00 2050

SAN ANGELO
DESALINATION OF OTHER AQUIFER SUPPLIES IN TOM 

GREEN COUNTY ‐ SAN ANGELO
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY 0%

SAN ANGELO
DIRECT AND/OR INDIRECT REUSE FOR MUNICIPAL USE ‐

SAN ANGELO
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING $24,000,000.00 2016

SAN ANGELO
DIRECT AND/OR INDIRECT REUSE FOR MUNICIPAL USE ‐

SAN ANGELO
CONSTRUCTION FUNDING $126,000,000.00 2017

SAN ANGELO
DIRECT AND/OR INDIRECT REUSE FOR MUNICIPAL USE ‐

SAN ANGELO
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY 0%

SAN ANGELO
HICKORY WELL FIELD EXPANSION IN MCCULLOCH 

COUNTY ‐ SAN ANGELO
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING $45,000,000.00 2026

SAN ANGELO
HICKORY WELL FIELD EXPANSION IN MCCULLOCH 

COUNTY ‐ SAN ANGELO
CONSTRUCTION FUNDING $22,604,000.00 2026

SAN ANGELO
HICKORY WELL FIELD EXPANSION IN MCCULLOCH 

COUNTY ‐ SAN ANGELO
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY 0%

SAN ANGELO WEST TEXAS WATER PARTNERSHIP ‐ SAN ANGELO PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING $5,000,000.00 2030

SAN ANGELO WEST TEXAS WATER PARTNERSHIP ‐ SAN ANGELO CONSTRUCTION FUNDING $34,175,200.00 2030

SAN ANGELO WEST TEXAS WATER PARTNERSHIP ‐ SAN ANGELO PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY 0%

SONORA
DIRECT NON‐POTABLE REUSE FOR IRRIGATION OF 

INDUSTRIAL AND MUNICIPAL PARKS (TYPE I) ‐ SONORA
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING $49,850.00 2020

SONORA
DIRECT NON‐POTABLE REUSE FOR IRRIGATION OF 

INDUSTRIAL AND MUNICIPAL PARKS (TYPE I) ‐ SONORA
CONSTRUCTION FUNDING $445,950.00 2021

SONORA
DIRECT NON‐POTABLE REUSE FOR IRRIGATION OF 

INDUSTRIAL AND MUNICIPAL PARKS (TYPE I) ‐ SONORA
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY 0%

SONORA WATER AUDITS AND LEAK ‐ SONORA PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING $100,000.00

SONORA WATER AUDITS AND LEAK ‐ SONORA CONSTRUCTION FUNDING $2,386,600.00

SONORA WATER AUDITS AND LEAK ‐ SONORA PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY 0%

STEAM ELECTRIC POWER, 

COKE

STEAM ELECTRIC POWER CONSERVATION ‐ COKE 

COUNTY SEP
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

STEAM ELECTRIC POWER, 

COKE

STEAM ELECTRIC POWER CONSERVATION ‐ COKE 

COUNTY SEP
CONSTRUCTION FUNDING

STEAM ELECTRIC POWER, 

COKE

STEAM ELECTRIC POWER CONSERVATION ‐ COKE 

COUNTY SEP
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

STEAM ELECTRIC POWER, 

ECTOR

STEAM ELECTRIC POWER CONSERVATION ‐ ECTOR 

COUNTY SEP
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING
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STEAM ELECTRIC POWER, 

ECTOR

STEAM ELECTRIC POWER CONSERVATION ‐ ECTOR 

COUNTY SEP
CONSTRUCTION FUNDING

STEAM ELECTRIC POWER, 

ECTOR

STEAM ELECTRIC POWER CONSERVATION ‐ ECTOR 

COUNTY SEP
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

STEAM ELECTRIC POWER, 

MITCHELL

STEAM ELECTRIC POWER CONSERVATION ‐ MITCHELL 

COUNTY SEP
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

STEAM ELECTRIC POWER, 

MITCHELL

STEAM ELECTRIC POWER CONSERVATION ‐ MITCHELL 

COUNTY SEP
CONSTRUCTION FUNDING

STEAM ELECTRIC POWER, 

MITCHELL

STEAM ELECTRIC POWER CONSERVATION ‐ MITCHELL 

COUNTY SEP
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

STEAM ELECTRIC POWER, 

WARD

DEVELOP PECOS VALLEY AQUIFER SUPPLIES ‐ WARD 

COUNTY STEAM ELECTRIC POWER
PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

STEAM ELECTRIC POWER, 

WARD

DEVELOP PECOS VALLEY AQUIFER SUPPLIES ‐ WARD 

COUNTY STEAM ELECTRIC POWER
CONSTRUCTION FUNDING

STEAM ELECTRIC POWER, 

WARD

DEVELOP PECOS VALLEY AQUIFER SUPPLIES ‐ WARD 

COUNTY STEAM ELECTRIC POWER
PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

UPPER COLORADO RIVER 

AUTHORITY
VOLUNTARY TRANSFER (PURCHASE) ‐ UCRA PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

UPPER COLORADO RIVER 

AUTHORITY
VOLUNTARY TRANSFER (PURCHASE) ‐ UCRA CONSTRUCTION FUNDING

UPPER COLORADO RIVER 

AUTHORITY
VOLUNTARY TRANSFER (PURCHASE) ‐ UCRA PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

WINTERS DIRECT POTABLE REUSE ‐ WINTERS PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

WINTERS DIRECT POTABLE REUSE ‐ WINTERS CONSTRUCTION FUNDING

WINTERS DIRECT POTABLE REUSE ‐ WINTERS PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY

WINTERS VOLUNTARY TRANSFER (PURCHASE) ‐ WINTERS PLANNING, DESIGN, PERMITTING & ACQUISITION FUNDING

WINTERS VOLUNTARY TRANSFER (PURCHASE) ‐ WINTERS CONSTRUCTION FUNDING

WINTERS VOLUNTARY TRANSFER (PURCHASE) ‐ WINTERS PERCENT STATE PARTICIPATION IN OWNING EXCESS CAPACITY
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