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4.1.2 Regional Demands 

Regional demands were developed by city, county and category, and are discussed in 

Chapter 2.  In summary, the total demands for the region are projected to increase from 803,376 

in 2010 to 814,991 acre-feet per year in 2060.  The largest water demand category is irrigation, 

which accounts for about 72 percent of the total demand in the region. Municipal is the next 

largest water user in the Region F.  Manufacturing, mining, steam electric power and livestock 

demands combined account for only about 10 percent of the total water demands.  Over the 

planning period, irrigation demand is expected to decrease, while municipal, manufacturing, 

mining and steam electric are projected to increase.  Livestock demands are projected to remain 

the same through 2060.  The projected increases in demands are expected to occur near the larger 

municipalities and to a lesser extent in the rural areas.   

Irrigation demands for 2010 through 2060 are higher than the historical irrigation use in 

the year 2006.  Irrigation demands in Region F in 2006 were lower than they could have been 

due to reduced surface water supplies.  Baseline irrigation demands are based upon full 

availability of surface water supplies.  More information on irrigation demands may be found in 

Section 2.3.3. 

4.1.3 Comparison of Demand to Currently Available Supplies 

This comparison of supply to demand is based on the projected demands developed in 

Chapter 2 and the currently available supplies developed in Chapter 3. As discussed in Chapter 

3, currently available supplies are based on the most restrictive of current water rights, contracts 

and available yields for surface water and historical use and/or groundwater availability for 

groundwater. There may be supplies not included in this comparison that can meet a need with 

changes to existing infrastructure or contractual agreements.  Surface water supplies in the 

Colorado Basin are based on the Colorado WAM, which substantially underestimates the actual 

supply available to Region F.   

Figure 4.1-2 compares the overall supply allocation for projected supplies and demands 

from 2010 through 2060.  On a regional basis the demand exceeds the currently available supply 

by about 184,000 acre-feet per year in the year 2010, increasing to over 205,000 acre-feet per 

year by 2060.  On a water user group basis, the sum of the shortages is over 213,000 acre-feet 
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per year in 2010, and increases to over 240,000 acre-feet per year by 2060. Figures 4.1-3 through 

4.1-5 compare supply and demand for the three largest water use categories: irrigation, municipal 

and steam-electric.  Irrigation demand exceeds available supply by about 164,000 acre-feet per 

year in the year 2010, decreasing to 142,000 acre-feet per year by the year 2060.  Municipal 

demand exceeds currently available supplies by over 12,000 acre-feet per year in the year 2010, 

increasing to nearly 40,000 acre-feet per year by 2060.  Steam-electric demand is expected to 

exceed supply by approximately 6,500 acre-feet per year in 2010, increasing to almost 21,000 

acre-feet per year by 2060. 

Tables 4.1-1 to 4.1-3 compare the current available supply to demand by county, divided 

into use categories, for years 2010, 2030 and 2060.  Based on this analysis, there are significant 

irrigation, municipal and steam-electric generation needs throughout the 50-year planning period.  

Typically the counties with the largest irrigation needs are those with large irrigation demands 

and limited groundwater supplies.  Most of the municipal needs are the result of underestimation 

of available supply based on the Colorado WAM (the Colorado WAM is discussed in section 

3.2).  Steam-electric generation needs are largely associated with growth in demand that exceeds 

the available supply, although this demand category is significantly impacted by the Colorado 

WAM as well.  Specific needs by user group are included in Appendix 4A. 

4.1.4 Identified Needs for Wholesale Water Providers 

Table 4.1-4 is a summary of the needs for the seven Wholesale Water Providers in Region 

F.  Needs for CRMWD, San Angelo, Odessa and UCRA are primarily the result of using the 

Colorado WAM for water availability.  Needs for University Lands are the result of contract 

expiration.  More information on contracts with University Lands may be found in Section 3.5. 

4.1.5 Socio-Economic Impacts of Not Meeting Projected Shortages 

Based on the above analysis, Region F will face substantial shortages in water supply over the 

planning period.  The Texas Water Development Board provided technical assistance to regional 

water planning groups in the development of specific information on the socio-economic impacts 

of failing to meet projected water needs.   

<THIS SECTION WILL BE UPDATED WITH THE RESULTS OF THE TWDB REPORT.> 



IPP Chapter 4 Identification, Evaluation, and Selection of Water Management Strategies Based on Needs 
Region F  May 2010 
 

 4-4

Figure 4.1-2  
Comparison of Total Region F Supplies and Demands 

 

 
 
 

Figure 4.1-3  
Comparison of Irrigation Supplies and Demands 
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Historical water demand data and projections are from the Texas Water Development Board. 
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Figure 4.1-4  
Comparison of Municipal Supplies and Demands 

 

 
 
 

Figure 4.1-5  
Comparison of Steam Electric Supplies and Demands 
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Table 4.1-1  
Comparison of Currently Available Supply to Projected Demands by County and Category 

Year 2010 
 

County* Irrigation Manufacturing Mining Municipal Steam Electric Power Livestock Total 

Supply Demand Surplus 
(Need) 

Supply Demand Surplus 
(Need) 

Supply Demand Surplus 
(Need) 

Supply Demand Surplus 
(Need) 

Supply Demand Surplus 
(Need) 

Supply Demand Surplus 
(Need) 

Supply Demand Surplus 
(Need) 

Andrews 19,733 32,608 (12,875) 0 0 0  1,965 1,908 57 3,625 3,625 0 0 0 0 438 438 0  25,761 38,579 (12,818) 
Borden 843 2,690 (1,847) 0 0 0  1,014 690 324 178 175 3 0 0 0 281 281 0  2,316 3,836 (1,520) 
Brown 9,307 12,313 (3,006) 577 577 0  2,487 2,487 0 7,743 7,106 637 0 0 0 1,636 1,636 0  21,750 24,119 (2,369) 
Coke 573 936 (363) 0 0 0  402 488 (86) 660 771 (111) 0 310 (310) 593 593 0  2,228 3,098 (870) 
Coleman 31 1,379 (1,348) 0 6 (6) 1 18 (17) 1,515 1,874 (359) 0 0 0 1,259 1,259 0  2,806 4,536 (1,730) 
Concho 5,265 4,297 968  0 0 0  0 0 0 995 873 122 0 0 0 775 775 0  7,035 5,945 1,090 
Crane 337 337 0  0 0 0  2,221 2,221 0 1,256 1,256 0 0 0 0 155 155 0  3,969 3,969 0 
Crockett 535 525 10  0 0 0  402 402 0 2,546 1,707 839 1,500 973 527 997 997 0  5,980 4,604 1,376 
Ector 5,533 5,533 0  2,393 2,759 (366) 10,074 9,888 186 24,599 28,708 (4,109) 5,156 6,375 (1,219) 293 293 0  48,048 53,556 (5,508) 
Glasscock 24,488 52,272 (27,784) 0 0 0  5 5 0 181 181 0 0 0 0 232 232 0  24,906 52,690 (27,784) 
Howard 4,862 4,799 63  1,471 1,648 (177) 1,383 1,783 (400) 5,958 7,308 (1,350) 0 0 0 366 366 0  14,040 15,904 (1,864) 
Irion 1,501 2,803 (1,302) 0 0 0  122 122 0 248 238 10 0 0 0 460 460 0  2,331 3,623 (1,292) 
Kimble 1,771 985 786  3 702 (699) 104 71 33 203 1,148 (945) 0 0 0 668 668 0  2,749 3,574 (825) 
Loving 583 581 2  0 0 0  3 2 1 11 11 0 0 0 0 70 70 0  667 664 3 
Martin 13,536 14,324 (788) 39 39 0  705 674 31 396 788 (392) 0 0 0 273 273 0  14,949 16,098 (1,149) 
Mason 16,099 10,079 6,020  0 0 0  6 6 0 956 932 24 0 0 0 1,036 1,036 0  18,097 12,053 6,044 
McCulloch 6,103 2,824 3,279  844 844 0  154 154 0 1,321 2,252 (931) 0 0 0 1,027 1,027 0  9,449 7,101 2,348 
Menard 3,620 6,061 (2,441) 0 0 0  0 0 0 388 458 (70) 0 0 0 642 642 0  4,650 7,161 (2,511) 
Midland 25,260 41,493 (16,233) 164 164 0  677 677 0 31,326 32,568 (1,242) 0 0 0 904 904 0  58,331 75,806 (17,475) 
Mitchell 5,564 5,534 30  0 0 0  141 115 26 1,728 1,703 25 0 5,023 (5,023) 449 449 0  7,882 12,824 (4,942) 
Pecos 82,583 79,681 2,902  3 2 1  286 159 127 7,660 4,816 2,844 0 0 0 1,240 1,239 1  91,772 85,897 5,875 
Reagan 25,600 36,597 (10,997) 0 0 0  2,036 2,036 0 1,035 1,035 0 0 0 0 279 272 7  28,950 39,940 (10,990) 
Reeves 66,972 103,069 (36,097) 720 720 0  182 182 0 3,846 3,834 12 0 0 0 2,283 2,283 0  74,003 110,088 (36,085) 
Runnels 2,973 4,331 (1,358) 0 63 (63) 44 44 0 406 2,091 (1,685) 0 0 0 1,530 1,530 0  4,953 8,059 (3,106) 
Schleicher 3,132 2,108 1,024  0 0 0  150 125 25 852 723 129 0 0 0 787 787 0  4,921 3,743 1,178 
Scurry 3,529 2,815 714  0 0 0  3,880 3,107 773 3,101 3,666 (565) 0 0 0 629 629 0  11,139 10,217 922 
Sterling 745 648 97  0 0 0  590 590 0 349 349 0 0 0 0 503 503 0  2,187 2,090 97 
Sutton 1,812 1,811 1  0 0 0  80 80 0 2,196 1,472 724 0 0 0 796 796 0  4,884 4,159 725 
Tom Green 57,531 104,621 (47,090) 0 2,226 (2,226) 150 73 77 14,770 23,494 (8,724) 0 543 (543) 1,978 1,978 0  74,429 132,935 (58,506) 
Upton 6,119 16,759 (10,640) 0 0 0  2,662 2,662 0 1,550 942 608 0 0 0 212 212 0  10,543 20,575 (10,032) 
Ward 8,266 13,793 (5,527) 7 7 0  153 153 0 3,484 3,484 0 4,914 4,914 0 126 126 0  16,950 22,477 (5,527) 
Winkler 10,000 10,000 0  0 0 0  1,878 928 950 4,721 2,377 2,344 0 0 0 169 151 18  16,768 13,456 3,312 
Total 414,806 578,606 (163,800) 6,221 9,757 (3,536) 33,957 31,850 2,107 129,803 141,965 (12,162) 11,570 18,138 (6,568) 23,086 23,060 26  619,443 803,376 (183,933) 

 
* County shown is the county where the supply is used.  The actual supply may come from a different county. 
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Table 4.1-2  
Comparison of Currently Available Supply to Projected Demands by County and Category 

Year 2030 
 

County* 
Irrigation Manufacturing Mining Municipal Steam Electric Power Livestock Total 

Supply Demand Surplus 
(Need) 

Supply Demand Surplus 
(Need) 

Supply Demand Surplus 
(Need) 

Supply Demand Surplus 
(Need) 

Supply Demand Surplus 
(Need) 

Supply Demand Surplus 
(Need) 

Supply Demand Surplus 
(Need) 

Andrews 19,355 32,062 (12,707) 0 0 0  2,031 1,976 55 3,937 3,937 0 0 0 0 438 438 0  25,761 38,413 (12,652) 
Borden 843 2,682 (1,839) 0 0 0  1,014 646 368 178 169 9 0 0 0 281 281 0  2,316 3,778 (1,462) 
Brown 9,284 12,230 (2,946) 686 686 0  2,510 2,510 0 7,727 7,111 616 0 0 0 1,636 1,636 0  21,843 24,173 (2,330) 
Coke 573 934 (361) 0 0 0  548 550 (2) 732 755 (23) 0 289 (289) 593 593 0  2,446 3,121 (675) 
Coleman 31 1,379 (1,348) 0 6 (6) 1 19 (18) 1,497 1,814 (317) 0 0 0 1,259 1,259 0  2,788 4,477 (1,689) 
Concho 5,265 4,262 1,003  0 0 0  0 0 0 1,151 884 267 0 0 0 775 775 0  7,191 5,921 1,270 
Crane 337 337 0  0 0 0  2,214 2,214 0 1,453 1,453 0 0 0 0 155 155 0  4,159 4,159 0 
Crockett 535 508 27  0 0 0  431 431 0 2,543 1,865 678 1,500 907 593 997 997 0  6,006 4,708 1,298 
Ector 5,402 5,402 0  3,017 3,125 (108) 11,078 10,911 167 28,251 32,271 (4,020) 5,156 10,668 (5,512) 293 293 0  53,197 62,670 (9,473) 
Glasscock 24,466 51,438 (26,972) 0 0 0  5 5 0 203 203 0 0 0 0 232 232 0  24,906 51,878 (26,972) 
Howard 4,862 4,690 172  1,843 1,832 11  1,915 1,924 (9) 7,346 7,310 36 0 0 0 366 366 0  16,332 16,122 210 
Irion 1,501 2,682 (1,181) 0 0 0  122 122 0 242 227 15 0 0 0 460 460 0  2,325 3,491 (1,166) 
Kimble 1,771 913 858  3 823 (820) 104 65 39 200 1,129 (929) 0 0 0 668 668 0  2,746 3,598 (852) 
Loving 583 576 7  0 0 0  3 2 1 10 10 0 0 0 0 70 70 0  666 658 8 
Martin 13,500 13,822 (322) 42 42 0  705 634 71 429 858 (429) 0 0 0 273 273 0  14,949 15,629 (680) 
Mason 16,099 9,792 6,307  0 0 0  6 6 0 956 916 40 0 0 0 1,036 1,036 0  18,097 11,750 6,347 
McCulloch 6,103 2,754 3,349  1,004 1,004 0  162 162 0 1,349 2,236 (887) 0 0 0 1,027 1,027 0  9,645 7,183 2,462 
Menard 3,620 6,022 (2,402) 0 0 0  0 0 0 384 446 (62) 0 0 0 642 642 0  4,646 7,110 (2,464) 
Midland 24,500 40,848 (16,348) 198 198 0  846 846 0 19,541 35,301 (15,760) 0 0 0 904 904 0  45,989 78,097 (32,108) 
Mitchell 5,564 5,479 85  0 0 0  141 108 33 1,704 1,621 83 0 4,670 (4,670) 449 449 0  7,858 12,327 (4,469) 
Pecos 82,583 77,191 5,392  3 2 1  286 158 128 7,689 5,071 2,618 0 0 0 1,240 1,239 1  91,801 83,661 8,140 
Reagan 25,269 35,385 (10,116) 0 0 0  2,235 2,235 0 1,167 1,167 0 0 0 0 279 272 7  28,950 39,059 (10,109) 
Reeves 66,936 101,323 (34,387) 756 756 0  175 175 0 4,288 4,272 16 0 0 0 2,283 2,283 0  74,438 108,809 (34,371) 
Runnels 2,973 4,298 (1,325) 0 76 (76) 45 45 0 554 2,174 (1,620) 0 0 0 1,530 1,530 0  5,102 8,123 (3,021) 
Schleicher 3,132 2,024 1,108  0 0 0  150 139 11 834 795 39 0 0 0 787 787 0  4,903 3,745 1,158 
Scurry 3,477 2,630 847  0 0 0  3,880 3,413 467 3,711 3,721 (10) 0 0 0 629 629 0  11,697 10,393 1,304 
Sterling 745 595 150  0 0 0  605 605 0 387 387 0 0 0 0 503 503 0  2,240 2,090 150 
Sutton 1,794 1,742 52  0 0 0  83 83 0 2,206 1,539 667 0 0 0 796 796 0  4,879 4,160 719 
Tom Green 57,531 104,107 (46,576) 0 2,737 (2,737) 150 85 65 14,382 24,648 (10,266) 0 909 (909) 1,978 1,978 0  74,041 134,464 (60,423) 
Upton 6,099 16,285 (10,186) 0 0 0  2,687 2,687 0 1,551 1,024 527 0 0 0 212 212 0  10,549 20,208 (9,659) 
Ward 7,733 13,454 (5,721) 7 7 0  156 156 0 3,122 3,522 (400) 4,937 4,937 0 126 126 0  16,081 22,202 (6,121) 
Winkler 10,000 10,000 0  0 0 0  1,878 883 995 4,721 2,444 2,277 0 0 0 169 151 18  16,768 13,478 3,290 
Total 412,466 567,846 (155,380) 7,559 11,294 (3,735) 36,166 33,795 2,371 124,445 151,280 (26,835) 11,593 22,380 (10,787) 23,086 23,060 26  615,315 809,655 (194,340) 

 
* County shown is the county where the supply is used.  The actual supply may come from a different county. 
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Table 4.1-3  
Comparison of Currently Available Supply to Projected Demands by County and Category 

Year 2060 
 

County* 
Irrigation Manufacturing Mining Municipal Steam Electric Power Livestock Total 

Supply Demand Surplus 
(Need) 

Supply Demand Surplus 
(Need) 

Supply Demand Surplus 
(Need) 

Supply Demand Surplus 
(Need) 

Supply Demand Surplus 
(Need) 

Supply Demand Surplus 
(Need) 

Supply Demand Surplus 
(Need) 

Andrews 20,299 31,245 (10,946) 0 0 0  2,089 2,036 53 3,400 4,173 (773) 0 0 0 438 438 0  26,226 37,892 (11,666) 
Borden 847 2,673 (1,826) 0 0 0  1,014 612 402 174 123 51 0 0 0 281 281 0  2,316 3,689 (1,373) 
Brown 9,264 12,105 (2,841) 837 837 0  2,530 2,530 0 7,610 6,932 678 0 0 0 1,636 1,636 0  21,877 24,040 (2,163) 
Coke 573 933 (360) 0 0 0  542 614 (72) 619 737 (118) 0 477 (477) 593 593 0  2,327 3,354 (1,027) 
Coleman 31 1,379 (1,348) 0 6 (6) 1 19 (18) 1,490 1,766 (276) 0 0 0 1,259 1,259 0  2,781 4,429 (1,648) 
Concho 5,265 4,213 1,052  0 0 0  0 0 0 1,089 865 224 0 0 0 775 775 0  7,129 5,853 1,276 
Crane 337 337 0  0 0 0  2,208 2,208 0 1,623 1,623 0 0 0 0 155 155 0  4,323 4,323 0 
Crockett 535 482 53  0 0 0  459 459 0 2,539 1,949 590 1,500 1,500 0 997 997 0  6,030 5,387 643 
Ector 5,204 5,204 0  3,083 3,491 (408) 12,117 11,970 147 29,602 36,725 (7,123) 5,156 17,637 (12,481) 293 293 0  55,455 75,320 (19,865) 
Glasscock 24,468 50,190 (25,722) 0 0 0  5 5 0 201 201 0 0 0 0 232 232 0  24,906 50,628 (25,722) 
Howard 4,862 4,527 335  1,879 2,099 (220) 1,767 2,052 (285) 6,420 7,140 (720) 0 0 0 366 366 0  15,294 16,184 (890) 
Irion 1,501 2,501 (1,000) 0 0 0  122 122 0 222 185 37 0 0 0 460 460 0  2,305 3,268 (963) 
Kimble 1,771 807 964  3 1,002 (999) 104 60 44 200 1,104 (904) 0 0 0 668 668 0  2,746 3,641 (895) 
Loving 583 572 11  0 0 0  3 2 1 10 10 0 0 0 0 70 70 0  666 654 12 
Martin 13,075 13,075 0  47 47 0  705 603 102 396 789 (393) 0 0 0 273 273 0  14,496 14,787 (291) 
Mason 16,099 9,363 6,736  0 0 0  6 6 0 956 900 56 0 0 0 1,036 1,036 0  18,097 11,305 6,792 
McCulloch 6,103 2,649 3,454  1,233 1,233 0  171 171 0 1,230 2,190 (960) 0 0 0 1,027 1,027 0  9,764 7,270 2,494 
Menard 3,620 5,962 (2,342) 0 0 0  0 0 0 384 435 (51) 0 0 0 642 642 0  4,646 7,039 (2,393) 
Midland 23,891 39,884 (15,993) 245 245 0  1,046 1,046 0 14,574 37,180 (22,606) 0 0 0 904 904 0  40,660 79,259 (38,599) 
Mitchell 5,564 5,398 166  0 0 0  141 104 37 1,639 1,409 230 0 4,140 (4,140) 449 449 0  7,793 11,500 (3,707) 
Pecos 82,583 73,475 9,108  3 2 1  286 158 128 7,670 4,980 2,690 0 0 0 1,240 1,239 1  91,782 79,854 11,928 
Reagan 25,186 33,579 (8,393) 0 0 0  2,436 2,436 0 1,049 1,049 0 0 0 0 279 272 7  28,950 37,336 (8,386) 
Reeves 66,863 98,710 (31,847) 825 825 0  170 170 0 4,731 4,713 18 0 0 0 2,283 2,283 0  74,872 106,701 (31,829) 
Runnels 2,973 4,241 (1,268) 0 94 (94) 45 45 0 184 2,319 (2,135) 0 0 0 1,530 1,530 0  4,732 8,229 (3,497) 
Schleicher 3,132 1,897 1,235  0 0 0  154 154 0 824 824 0 0 0 0 787 787 0  4,897 3,662 1,235 
Scurry 3,400 2,355 1,045  0 0 0  3,947 3,693 254 3,348 3,696 (348) 0 0 0 629 629 0  11,324 10,373 951 
Sterling 745 518 227  0 0 0  620 620 0 379 379 0 0 0 0 503 503 0  2,247 2,020 227 
Sutton 1,794 1,639 155  0 0 0  86 86 0 2,196 1,499 697 0 0 0 796 796 0  4,872 4,020 852 
Tom Green 57,531 103,338 (45,807) 0 3,425 (3,425) 150 99 51 13,567 24,888 (11,321) 0 1,502 (1,502) 1,978 1,978 0  73,226 135,230 (62,004) 
Upton 6,081 15,576 (9,495) 0 0 0  2,708 2,708 0 1,553 1,088 465 0 0 0 212 212 0  10,554 19,584 (9,030) 
Ward 6,059 12,947 (6,888) 7 7 0  159 159 0 3,069 3,469 (400) 6,189 8,162 (1,973) 126 126 0  15,609 24,870 (9,261) 
Winkler 10,000 10,000 0  0 0 0  1,878 847 1,031 4,721 2,292 2,429 0 0 0 169 151 18  16,768 13,290 3,478 
Total 410,239 551,774 (141,535) 8,162 13,313 (5,151) 37,669 35,794 1,875 117,669 157,632 (39,963) 12,845 33,418 (20,573) 23,086 23,060 26  609,670 814,991 (205,321) 

 
* County shown is the county where the supply is used.  The actual supply may come from a different county. 
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Table 4.1-4  
Comparison of Supplies and Demands for Wholesale Water Providers 

(Values in Acre-Feet per Year) 
 

Wholesale Water 
Provider 

Category 2010 2020 2030 2040 2050 2060 

BCWID Supply 29,712 29,712 29,712 29,712  29,712 29,712 

 Demand 14,929 15,053 15,036 14,949 14,941 15,007

 Surplus (Need) 14,783 14,695 14,676 14,763 14,771 14,705

             

CRMWD Supply 74,485 67,935 66,585 65,235  63,885 62,535 

 Demand 90,712 93,131 75,243 75,629  75,199 76,144 

 Surplus (Need) (16,227) (25,196) (8,658) (10,394) (11,314) (13,609)

             

City of Odessa Supply 21,662 16,764 24,516 24,651  25,200 25,220 

 Demand 26,150 27,480 28,634 29,866  31,285 32,887 

 Surplus (Need) (4,488) (10,716) (4,118) (5,215) (6,085) (7,667)

             

City of San Angelo Supply 20,116 19,893 19,670 19,446  19,223 19,000 

 Demand 50,419 51,543 52,230 52,634  53,196 53,746 

 Surplus (Need) (30,303) (31,650) (32,560) (33,188) (33,973) (34,746)

             

Great Plains Water Supply 5,220 5,220 5,220 5,220  5,220 5,220 

  System Demand 5,220 5,220 5,220 5,220  5,220 5,220 

 Surplus (Need) 0 0 0 0  0 0 

             

UCRA  Supply 0 0 0 0  0 0 

 Demand 3,862 3,743 3,625 3,507  3,388 3,270 

 Surplus (Need) (3,862) (3,743) (3,625) (3,507) (3,388) (3,270)

             

University Lands  Supply 10,593 5,430 5,452 0  0 0 

 Demand 10,593 10,630 10,652 5,950  5,960 5,973 

 Surplus (Need) 0 (5,200) (5,200) (5,950) (5,960) (5,973)

Note: The demands on San Angelo include irrigation demands (26,500 ac-ft/year). 
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4.4 Manufacturing Needs 

Table 4.4-1 summarizes the manufacturing needs for Region F.  There are six counties 

showing manufacturing needs over the planning period: Coleman, Ector, Howard, Kimble, 

Runnels and Tom Green Counties.  Manufacturing needs in Coleman, Ector, Howard, Runnels 

and Tom Green Counties are associated with needs for the cities of Coleman, Odessa, Big 

Spring, Ballinger and San Angelo, respectively, and will be met by strategies developed for these 

cities.  Needs for the City of Coleman are met exclusively with the subordination strategy 

described in Sections 4.2.3 and 4.2.4.  Needs for Odessa and Big Spring are met by strategies 

discussed with Colorado River Municipal Water District strategies in Section 4.8.1.  Strategies 

for San Angelo are found in Section 4.8.3.  Only manufacturing needs in Kimble County cannot 

be met with a municipal strategy and require a stand-alone analysis.   

4.4.1 Kimble County 

Kimble County has three of the largest cedar processing operations in the world37.  These 

operations account for most of the manufacturing water in Kimble County.  According to data 

from the Texas Water Development Board, manufacturing water use in Kimble County has 

declined significantly from a high of 2,100 acre-feet per year in 1993 to 14 acre-feet per year in 

2007.  An average of 20 acre-feet of surface water and 1 acre-feet of groundwater were used for 

manufacturing purposes in Kimble County between 2001 and 2007, excluding 2005.  (Historical 

groundwater and surface water use are not available from TWDB for the year 2005.)  The 

current water use is significantly less than the projections for Kimble County, which range from 

702 acre-feet per year in 2010 to 1,002 acre-feet per year in 2060. 

The City of Junction is the major user of surface water in Kimble County.  However, 

TWDB records show no industrial sales by the city.  There are only two water rights in Kimble 

County authorized for manufacturing use, with a total authorized diversion of 2,466 acre-feet per 

year.  However, only 51 acre-feet per year are authorized for consumption by these water rights, 

which is about two percent of the total diversion.  The remainder must be returned to the stream.  

It also appears that a significant part of the historical reported surface water use includes water 

that is not consumed.  Recently the reported water use has changed from total diverted water to 

consumed water38.   
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Table 4.4-1  
Manufacturing Needs in Region F 

(Values in Acre-Feet per Year) 
Source 2010 2020 2030 2040 2050 2060 Comments 

Coleman County        
Lake Coleman 0  0  0 0 0 0 Coleman sales, no supply  in WAM 

Demand 6  6  6 6 6 6  

Surplus (Need) (6) (6) (6) (6) (6) (6)  

Ector County              
CRMWD system 877 797 1199 902 871 813 Odessa sales 
Reuse 1500 1650 1800 1950 2100 2250 Odessa reuse 
Edwards-Trinity Plateau 16 17 18 19 19 20  
Total Supply 2393 2464 3017 2871 2990 3083  

Demand 2759 2963 3125 3267 3376 3491  

Surplus (Need) (366) (499) (108) (396) (386) (408)  

Howard County              
CRMWD system 722  703  1,094 1,090 1,103 1,130 Big Spring sales 
Edwards-Trinity Plateau 288  288  288 288 288 288  
Ogallala 461  461  461 461 461 461  
Total Supply 1,471  1,452  1,843 1,839 1,852 1,879  

Demand 1,648  1,753  1,832 1,910 1,976 2,099  

Surplus (Need) (177) (301) 11 (71) (124) (220)  

Kimble County              
Edwards-Trinity Plateau 3  3  3 3 3 3  
Johnson Fork 0  0  0 0 0 0 Self-supplied, no supply in WAM 
Total Supply 3  3  3 3 3 3  

Demand 702  767  823 880 932 1,002  

Surplus (Need) (699) (764) (820) (877) (929) (999)  

Runnels County              
Lake Ballinger 0  0  0 0 0 0 Ballinger sales, no supply in WAM 
Lake Winters 0  0  0 0 0 0 Winters sales, no supply in WAM 
Total Supply 0  0  0 0 0 0  

Demand 63  70  76 82 87 94  

Surplus (Need) (63) (70) (76) (82) (87) (94)  

Tom Green County        
San Angelo System 0  0  0 0 0 0 San Angelo sales, no supply in WAM 

Demand 2,226  2,498  2,737 2,971 3,175 3,425  

Surplus (Need) (2,226) (2,498) (2,737) (2,971) (3,175) (3,425)  

Total For Counties with Needs       
Total Need (3,537) (4,138) (3,736) (4,403) (4,707) (5,152)  
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Three potential water management strategies have been identified for Kimble County 

Manufacturing: 

 Subordination of downstream senior water rights 

 Voluntary redistribution through purchase or lease of existing surface water rights 

 New groundwater development from the Edwards-Trinity Plateau aquifer 

Region F does not evaluate water conservation for manufacturing because of the relatively 

small amount of water used and a lack of specific data on manufacturing processes. 

Subordination of Senior Water Rights 

The two Kimble County manufacturing water rights were not included in the larger 

subordination analysis associated with the major water rights in the Colorado Basin.  As a result 

the WAM shows that they do not have a reliable supply.  As a surrogate for a more thorough 

analysis, the availability for these water rights was determined running the Colorado WAM in 

natural order.  Natural order ignores the priority of water rights and meets demands from 

upstream to downstream.  In natural order, the combined reliable supply from these two rights is 

20 acre-feet per year. 

Quantity, Reliability and Cost 

Assuming that this diversion represents the two percent of water that is actually consumed, 

the total recirculated use for these rights would be 1,000 acre-feet per year, which is sufficient to 

meet demands.  However, this supply may not be entirely reliable because diversions may not be 

available when needed during drought.  The cost of this strategy depends on negotiations 

between the water rights holders.  No costs have been developed for the subordination strategy 

(see Section 4.2.3). 

Environmental Issues 

Implementation of this strategy is expected to have minimal impacts on environmental 

flows, over-banking flows, or habitats because of the small consumptive use authorized by these 

two water rights. 

Agricultural and Rural Issues 

There are no agricultural or rural issues associated with this project. 

Other Natural Resource Issues 

None identified. 
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Significant Issues Affecting Feasibility 

The natural order simulation assumes that no downstream water rights make priority calls 

on these two water rights.  In practice, it would be extremely difficult to enter subordination 

agreements with all senior downstream rights.  Normally only water rights with large diversions 

enter into subordination agreements.  However, these agreements may not prevent smaller rights 

from making priority calls.  Given the relatively small consumptive use associated with these 

rights, even a priority call by a small water right could impact availability. 

Other Water Management Strategies Directly Affected 

Voluntary redistribution to meet Kimble County manufacturing needs may be affected. 

Voluntary Redistribution through Lease or Purchase of Existing Water Rights 

Voluntary redistribution through purchase or lease of existing water rights is a feasible 

strategy that is complementary to subordination.  The leased or purchased water rights must have 

priority dates senior to the two manufacturing rights for this strategy to be effective.  Diversions 

for these rights could be moved upstream, or the rights could simply not be exercised, 

eliminating the possibility of a priority call.  For example, according to the Colorado WAM there 

are 1,475 acre-feet per year of reliable irrigation diversions in Kimble County.  However, 

Kimble County irrigation has a surplus of 786 acre-feet per year in 2010, increasing to 964 acre-

feet per year by 2060.  This implies that at least some irrigation rights may be available for 

purchase or lease. 

Region F has not identified specific rights for purchase, so no quantity, costs or impacts 

can be developed at this time.  These transactions would be made between private corporations 

and individuals and valuating these transactions is not appropriate for regional water planning. 

New Groundwater Development from the Edwards-Trinity Plateau Aquifer 

There are undeveloped groundwater supplies in the Edwards-Trinity Plateau aquifer in 

Kimble County.  Water from this source is not widely used because of low well yields in most 

areas.  Some areas have poor water quality as well.  However, there appears to be some areas 

within the county that have sufficient well yields to meet manufacturing water needs.  This 

strategy assumes that 5 new wells with an average transmission distance of 15 miles could be 

constructed to supply manufacturing water. 
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Quantity, Reliability and Cost 

This strategy could be implemented if the Kimble County manufacturing water needs are 

for consumptive use and not for recirculated water. This strategy assumes that up to 1,000 acre-

feet of water per year could be produced from the Edwards-Trinity (Plateau) aquifer.  Reliability 

would be moderate to high, depending on well capacity.  The cost of water would be 

approximately $1,080 per acre-foot ($3.31/1,000 gallons).  Table 4.4-2 summarizes the costs for 

this strategy. 

Table 4.4-2  
New Water Wells in the Edwards-Trinity (Plateau) Aquifer 

Kimble County Manufacturing 
 

Supply from Strategy 1,000 acre-feet per year 
Total Capital Costs (2008 Prices) $ 9,080,000 
Annual Costs $ 1,080,000 
Unit costs (during amortization) $ 1,080 per acre-foot 
  $ 3.31 per 1,000 gallons 
Unit Costs (after amortization) $ 288 per acre-foot 
  $ 0.88 per 1,000 gallons 

 

Environmental Issues 

A specific drilling location for this strategy has not been identified.  Many areas of good 

well production in the Edwards-Trinity Plateau aquifer are associated with surface water 

discharge from springs.  Groundwater development from this source should be evaluated for 

potential impacts on spring flows and base flows of area rivers.  It is unlikely that this strategy 

would cause subsidence. 

Agricultural and Rural Issues 

There are no agricultural or rural issues associated with this project. 

Other Natural Resource Issues 

None identified. 

Significant Issues Affecting Feasibility 

The most significant challenge for this strategy is locating areas with sufficient well 

production and low potential for impacts on spring flows.  There is also uncertainty regarding the 

amount of water actually needed to meet consumptive manufacturing needs in Kimble County.  

It is quite likely that the actual amount of water needed is overstated in the projections. 
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Other Water Management Strategies Directly Affected 

Other Kimble County manufacturing strategies. 

Recommended Strategies for Kimble County Manufacturing 

Since it appears that the manufacturing demands for Kimble County include a significant 

amount of recirculated water, the most likely strategy to meet future manufacturing needs is 

subordination of downstream water rights.  Voluntary redistribution by purchase or lease of other 

water rights could be effective as well, depending on which water rights are available for 

purchase.  Drilling of water wells by manufacturing interests in Kimble County is recommended 

as an alternate strategy for manufacturing needs. 

Table 4.4-3 summarizes the recommended strategies for Kimble County manufacturing.  

Costs for this strategy have not been developed because of the uncertainty regarding the 

implementation of these strategies. 

Table 4.4-3  
Recommended Strategies for Kimble County Manufacturing 

(Values in Acre-Feet per Year) 
 

 2010 2020 2030 2040 2050 2060 
Existing Supplies 3 3 3 3 3  3 
Subordination, voluntary 
redistribution & recirculation 

1,000 1,000 1,000 1,000 1,000  1,000 

Total Supplies 1,003 1,003 1,003 1,003 1,003  1,003 
      

Demand 702 767 823 880 932  1,002 
      

Surplus (Need) 301 236 180 123 71  1 

 

4.5 Steam-Electric Power Needs 

By 2060 the region has water needs for Steam-Electric Power Generation of almost 20,600 

acre-feet.  These shortages are the result of three factors: 

 Little or no yield in reservoirs using Colorado WAM Run 3, which is required for use in the 
regional water plans by the TWDB, 

 Limited groundwater supplies in Ward and Andrews Counties, and 

 Increased demands that cannot be met with existing supplies, particularly in Ector County. 
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Table 4.5-1 compares region-wide demands to existing available supplies.  In areas where 

there are insufficient supplies, steam-electric power generation has been limited to the maximum 

recent historical use.   

The projections for growth in steam-electric power water use in Region F are based on 

state-wide projections for new generation capacity and do not necessarily reflect site-specific 

water needs39.  In Region F, the projected growth in water demand exceeds the water supply 

currently available to existing generation facilities.  Because growth in demand is not site-

specific, strategies may include movement of demand to other locations as well as new supply 

development. 

Potentially Feasible Strategies 

Because of an overall lack of available new water supplies at existing generation facilities, 

Region F has limited water use for steam-electric power generation to current use.  The expected 

growth in water demand reflects the expected need for additional electrical generation capacity 

in Texas, and that additional capacity can be met through a variety of approaches.  Therefore 

meeting these shortages is not limited to water management strategies.  

Strategies to meet steam-electric needs include: 

 Moving the power generation need to another existing facility outside of Region F with 
sufficient water supplies; 

 Construction of a new generation facility in an area where there are sufficient water supplies 
to meet projected demands, either inside or outside of Region F; 

 Using an alternative source of water, including brackish water (either groundwater or surface 
water from chloride control projects such as Mitchell County Reservoir) or treated 
wastewater, either inside or outside of Region F; 

 Voluntary redistribution of water supplies already dedicated to another use, including 
purchase of existing irrigation supplies; and 

 Use of alternative cooling technologies that use less water. 
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Table 4.5-1  
Comparison of Region F Steam-Electric Water Demand Projections  

to Currently Available Supplies 
 

 Name County 2010 2020 2030 2040 2050 2060 Comments 
Currently 
Available Supply 

Oak Creek 
Reservoir 

Coke 0 0 0 0 0 0 No supply in priority order WAM 

Demand AEP Oak Creek Coke 310 247 289 339 401 477 
Surplus (Need)   (310) (247) (289) (339) (401) (477) 

Currently 
Available Supply 

Edwards-Trinity 
Plateau aquifer 

Pecos 1,500 1,500 1,500 1,500 1,500 1,500 Supply based on recent use 

Demand AEP Rio Pecos Crockett 973 776 907 1,067 1,262 1,500 Source in Pecos County 
Surplus (Need)   527 724 593 433  238 0 

Currently 
Available Supply 

Ogallala aquifer Andrews 5,156 5,156 5,156 5,156 5,156 5,156 Supply limited to recent use 

Demand Panda Odessa-Ector Ector 6,375 9,125 10,668 12,549 14,842 17,637 Source in Andrews County 
Surplus (Need)   (1,219) (3,969) (5,512) (7,393) (9,686) (12,481) 

Currently 
Available Supply 

Champion/Colorado 
City System 

Mitchell 0 0 0 0 0 0 No supply in priority order WAM 

Demand TXU Morgan Creek Mitchell 5,023 4,847 4,670 4,493 4,317 4,140 
Surplus (Need)   (5,023) (4,847) (4,670) (4,493) (4,317) (4,140) 

Currently 
Available Supply 

Twin 
Buttes/Nasworthy 

Tom Green 0 0 0 0 0 0 No supply in priority order WAM 

Demand AEP San Angelo Tom Green 543 777 909 1,069 1,264 1,502 
Surplus (Need)   (543) (777) (909) (1,069) (1,264) (1,502) 

Currently 
Available Supply 

Pecos Valley Ward 4,914 4,223 4,937 5,807 6,189 6,189 Supply limited to recent use  

Demand TXU Permian Basin Ward 4,914 4,223 4,937 5,807 6,868 8,162 
Surplus (Need)   0 0 0 0  (679) (1,973) 

 Total Currently Available Supply 11,570 10,879 11,593 12,463 12,845 12,845 
 Total Demand 18,138 19,995 22,380 25,324 28,954 33,418 
 Total Surplus (Need) (6,568) (9,116) (10,787) (12,861) (16,109) (20,573) 
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Region F has identified only subordination of downstream water rights as a recommended 

strategy.  Other strategies may be employed in Region F, including the voluntary redistribution 

of existing water supplies, moving demand to another location, desalination and use of 

alternative cooling technologies.  However, the actual strategies are largely a business decision 

on the part of the power industry.  An analysis of the potential costs of alternative cooling 

technologies is included in this plan.  The other strategies have a large degree of uncertainty that 

makes it difficult to perform a meaningful analysis in the context of regional planning.  

Therefore, analyses of these strategies are not included in this plan. 

Subordination of Downstream Senior Water Rights 

TWDB requires the use of the TCEQ WAM for regional water planning.  In the Colorado 

WAM, most reservoirs in Region F with a priority date after 1926 do not have a firm or safe 

yield.  This result is largely due to the assumptions used in the Colorado WAM.  Four reservoirs 

in Region F provide water for steam-electric power generation: 

 Oak Creek Reservoir, which is owned by the City of Sweetwater; 

 Champion Creek Reservoir and Lake Colorado City, which are owned by Luminant and 
operated as system; and 

 Lake Nasworthy, which is owned by the City of San Angelo. 

All of these reservoirs have priority dates after 1926, so these reservoirs have no yield. 

In order to address water availability issues associated with the Colorado WAM model, 

Region F and the Lower Colorado Region (Region K) participated in a joint modeling effort to 

evaluate a strategy in which lower basin senior water rights do not make priority calls on major 

upstream water rights.  This strategy also assumes that major water rights in Region F do not 

make priority calls on each other.  The subordination strategy is discussed in Section 4.2.3.   

Table 4.5-2 is a summary of the impacts of the subordination strategy on supplies used for 

steam-electric power generation.  

The joint modeling between the two regions was conducted for planning purposes only.  

Neither Region F nor the Lower Colorado Region mandates the adoption of this strategy by 

individual water right holders.  A subordination agreement is not within the authority of the 

Region F Water Planning Group.  Such an agreement must be developed by the water rights 

holders themselves, including steam-electric power generators.  
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Table 4.5-2  

Impact of Subordination Strategy on Steam-Electric Water Supplies a 
(Values in acre-feet per year) 

 
Reservoir Priority 

Date 
Permitted 
Diversion 

2010 
Supply 
WAM 
Run 3 

2010 
Supply 

with 
Subord-
ination 

2060 
Supply 
WAM 
Run 3 

2060 
Supply 

with 
Subord-
ination 

Oak Creek 
Reservoir 

4/27/1949 10,000 b 0 2,118 0 1,760

Champion Creek 
Reservoir 

4/08/1957 6,750 c 0 2,337 0 2,220

Lake Colorado 
City 

11/22/1948 5,500 0 2,686 0 1,920

Lake Nasworthy d 3/11/1929 25,000 e 0 12,310 f 0 11,360 f

Total  47,250 0 19,451 0 17,260

a Water supply is defined as the safe yield of the reservoir. 

b 4,000 acre-feet per year for industrial purposes and 6,000 acre-feet per year for municipal purposes, making 
the total authorized diversion from Oak Creek Reservoir 10,000 acre-feet per year.  Steam-electric power 
generation is considered an industrial use. 

c 2,700 acre-feet per year of the authorized diversions can be used for municipal purposes.  However, at this 
time there is no municipal use from the reservoir, so the entire 6,750 acre-feet per year can be used for power 
generation. 

d Diversions from Lake Nasworthy are backed up by storage in Twin Buttes Reservoir, which has a priority 
date of 5/06/1959. 

e 7,000 acre-feet per year for industrial, 17,000 acre-feet per year for municipal and 1,000 acre-feet per year for 
irrigation, making the total authorized diversions from Lake Nasworthy 25,000 acre-feet per year. 

f Yield from Twin Buttes Reservoir and Lake Nasworthy operating as a system. 
 

Impacts of the subordination strategy are discussed in Section 4.2.3. 

Alternative Cooling Technologies 

Region F considers alternative cooling technologies on new power generation projects a 

likely method for developing new generation capacity within Region F.  This technology, which 

uses air for cooling instead of water, can be utilized on any steam cycle based power generation 

project, for an incremental cost.  This cost, calculated on a dollar per installed megawatt basis, 

would be above the cost of conventional cooling.    

Quantity, Reliability and Cost 

Table 4.5-3 shows the results of this analysis.  Using the suggested technology up to 

15,000 acre-feet per year of unmet needs can be met by 2060.  This technology is currently in 

use and is very reliable.  Capital costs, which are based on the incremental difference between 
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more conventional cooling technologies and the alternative technology, are approximately 

$50.25 million in 2010, increasing to $201 million by 2060. These costs are based on the 

development of incremental capacities in units of 500 MW. Actual electric generating capacities 

will be determined on a facility basis. 

Agricultural and Rural Issues 

There are no agricultural or rural issues associated with this project. 

Other Natural Resource Issues 

None identified. 

Significant Issues Affecting Feasibility 

The implementation of this strategy is dependent upon a distribution of state-wide 

generation needs that may not represent the actual needs for generation within Region F.  

Location of new generation facilities within Region F is largely an economic issue that will be 

made by the power industry.  Other technologies or strategies may be more attractive for meeting 

the need for new generation capacity. 

Other Water Management Strategies Directly Affected 

No other water management strategies are impacted by this project. 

Recommended Water Management Strategies for Steam Electric Power Generation 

Table 4.5-4 is a summary of supply and demand for steam-electric power generation with 

subordination of downstream water rights, the only recommended strategy in this plan.  There 

are significant needs remaining.  It is likely that other strategies may be implemented by the 

steam-electric power industry to meet these demands, including moving demand to other 

locations, use of alternative water sources such as desalination, and use of alternative generation 

technologies. 

 










































































































































































