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Name: Brush Management - Nueces Recharge Basin

Description: Selective removal of brush from rangeland watersheds in counties of the
South Central Texas Water Planning Region located in the Nueces Recharge Basin that
contribute recharge and thereby increase sustained yield of the Edwards Aquifer.
Decade Needed: 2010 - 2060

Cost, Quantity of Water, and Land Impacted

Unit Cost of Water: 2,080 $/acftlyr  Increase in Sustained Yield
from Edwards Aquifer

Quantity of Water: 1,728 acft/yr Reliability = Firm

Land Impacted: 284,000 acres

Additional Considerations per
Regional Water Planning Guidelines

Environmental Factors: May increase runoff and instream flows. Brush management
may adversely impact existing wildlife population. Chemical brush control methods
may result in residual chemicals in aquifers and streams.

Impacts on Water Resources: Benefit to Edwards Aquifer water resources due to
increased water for recharge. No apparent negative impacts on other water resources.

Impacts on Agricultural & Natural Resources: Potential threats to wildlife habitat
due to removal of brush

Other Relevant Factors per SCTRWPG: Additional water supply and costs are only
applicable to increased sustained yield of the Edwards Aquifer and the Nueces and
Blanco Recharge Basins. Costs and additional water supply would be different for
other aquifer systems and watersheds.

Comparison of Strategies to Meet Needs: High unit costs. No conflicts with other
recommended water management strategies.

Interbasin Transfer Issues: Not applicable.
Third-Party Impacts of Voluntary Transfers: Not applicable

Regional Efficiency: Effective implementation of brush management strategy requires
coordination and participation by many local land owners.

Water Quality Considerations: Chemical brush control methods may result in
residual chemicals to aquifers and streams
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Name: Brush Management - Blanco Recharge Basin

Description: Selective removal of brush from rangeland watersheds in counties of the
South Central Texas Water Planning Region located in the Blanco Recharge Basin that
contribute recharge and thereby increase sustained yield of the Edwards Aquifer.
Decade Needed: 2010 - 2060

Cost, Quantity of Water, and Land Impacted

Unit Cost of Water: 1,952 $/acftlyr  Increase in Sustained Yield
from Edwards Aquifer

Quantity of Water: 540 acft/yr Reliability = Firm

Land Impacted: 83,000 acres

Additional Considerations per
Regional Water Planning Guidelines

Environmental Factors: May increase runoff and instream flows. Brush
management may adversely impact existing wildlife population. Chemical brush
control methods may result in residual chemicals in aquifers and streams.

Impacts on Water Resources: Benefit to Edwards Aquifer water resources due to
increased water for recharge. No apparent negative impacts on other water resources.

Impacts on Agricultural & Natural Resources: Potential threats to wildlife habitat
due to removal of brush

Other Relevant Factors per SCTRWPG: Additional water supply and costs are only
applicable to increased sustained yield of the Edwards Aquifer and the Nueces and
Blanco Recharge Basins. Costs and additional water supply would be different for
other aquifer systems and watersheds.

Comparison of Strategies to Meet Needs: High unit costs. No conflicts with other
recommended water management strategies.

Interbasin Transfer Issues: Not applicable.
Third-Party Impacts of Voluntary Transfers: Not applicable

Regional Efficiency: : Effective implementation of brush management strategy
requires coordination and participation by many local land owners.

Water Quality Considerations: Chemical brush control methods may result in
residual chemicals to aquifers and streams
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HDR-07755099-05

Brush Management

Table 4C.28-10.

(Without and With Brush Management)

Interception (CEPSC) Values for Nueces Recharge Basin

Evergreen Forest
Area (% of Land
Segment) without CEPSC (in.) CEPSC (in.) Change
Land Brush without Brush with Brush in %
Segment Management Management Management CEPSC Change
101 83.83% 0.14 0.11 -0.03 20.52%
102 26.20% 0.12 0.11 -0.01 11.85%
201 38.70% 0.12 0.10 -0.02 14.74%
202 32.89% 0.12 0.10 -0.02 13.57%
203 35.26% 0.12 0.10 -0.02 14.11%
301 0.09% 0.12 0.12 0.00 0.06%
302 1.23% 0.1 0.10 0.00 0.84%
303 0.00% 0.09 0.09 0.00 0.00%
401 80.36% 0.14 0.11 -0.03 20.34%
402 75.75% 0.14 0.11 -0.03 19.77%
Table 4C.28-11.
Interception (CEPSC) Values for Blanco Recharge Basin
(Without and With Brush Management)
Evergreen Forest Area
(% of Land Segment) CEPSC (in.) CEPSC (in.) Change
Land without Brush without Brush with Brush in %
Segment Management Management Management CEPSC Change
101 78.39% 0.12 0.10 -0.02 20.16%
201 38.52% 0.12 0.10 -0.02 12.84%
202 52.49% 0.13 0.11 -0.02 14.68%
203 63.05% 0.13 0.11 -0.02 16.66%
204 83.95% 0.12 0.09 -0.03 21.00%
301 0.00% 0.16 0.16 0.00 0.00%
302 17.00% 0.12 0.11 -0.01 5.80%
401 77.30% 0.12 0.10 -0.02 20.01%
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Brush Management

Table 4C.28-12.
Summary of Nueces Basin Recharge
(with and without Brush Management)

Baseline Baseline + Change Due to
(without Brush Brush Brush % Change in
Nueces Recharge Management) Management Management Recharge
Average Annual Recharge acft o
(1934-1998) 115,063 acft 124,925 acft 9,862 acft 8.6%
Average Drought Recharge o
acft (1952-1956) 41,829 acft 42,749 acft 920 acft 2.2%

Table 4C.28-13.
Summary of Blanco Basin Recharge
(with and without Brush Management)

Baseline Baseline + Change Due to
(without Brush Brush Brush % Change in
Nueces Recharge Management) Management Management Recharge
Average Annual Recharge acft o
(1934-1998) 65,969 acft 70,784 acft 4,815 acft 7.3%
Average Drought Recharge 0
acft (1952-1956) 11,877 acft 14,092 acft 2,215 acft 18.6%

without brush management) as shown in Table 4C.28-13. For the 5-year drought (1952-1956),
the estimated increase in Edwards Recharge in the Blanco Basin is 2,215 acft/yr (or 7.3 %).

The monthly change in Edwards Aquifer Recharge from the updated HSPF Pilot
Recharge Model of the Nueces and Blanco Recharge Basin with brush management is shown in
Table 4C.28-14 and Table 4C.28-15, respectively. As shown in the tables, there are several
instances when brush management decreases enhanced recharge when compared to the baseline.
This mainly occurs in the summer months when more evapotranspiration occurs with brush
management than without, as indicated in Tables 4C.28-8 and 4C.28.9.

The Blanco Basin receives a greater percent increase in recharge during the drought for
two reasons: 1) there was more rainfall during the drought than in the Nueces Basin, and 2) the
Blanco Basin has more evergreen forest over the recharge zone (52% of total land area in the
Blanco Basin compared to 35% in the Nueces Basin), hence a larger opportunity for brush
management during the drought. The amount of rainfall during the drought was compared to
average rainfall for each basin. The Blanco Basin received 25.4 inches during the drought
compared to an annual average of 34.1 inches from 1934-1998 (or 75%) whereas the Nueces

Basin received 16.8 inches during the drought compared to an annual average of 25.7 inches (or

BER
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HDR-07755099-05 Brush Management

64%). Due to these phenomena, the magnitude of recharge enhancements during the drought is
different for the Nueces and Blanco Basins. NWS precipitation gages located nearby were used
to determine historical precipitation over land segments within the Nueces and Blanco Basins.
The results of weather modification may vary with more localized precipitation gaging stations

over smaller watershed areas.

4C.28.2.1.5 Increase in Sustained Yield (attributable to Brush Management)

The recharge enhancements attributable to brush management for the Nueces and Blanco
Recharge Basins were processed with GWSIM4 to determine increases in sustained yield from
the Edwards Aquifer (Appendix C). Sustained yield of the Edwards aquifer is defined as the
amount of pumpage from the Edwards such that a simulated minimum flow at Comal Springs is
protected during the drought of record (in this case, 60 cfs). The additional water supply is based
on increases in sustained yield from the Edwards Aquifer. The brush management option
evaluated for the Nueces and Blanco Basins is calculated to increase sustained yield by 1,728
acft/yr and 540 acft/yr, respectively. The Nueces Basin has greater water supply benefits with a
brush management program due to its higher average annual recharge as compared with the
Blanco Basin, even though the Blanco Basin provides greater recharge during the drought. Also,
the Nueces Recharge Basin has a larger watershed area (1,200,000 acres — Figure 4C.28-1) as
compared to 340,000 acres in the Blanco Basin (Figure 4C.28-2). It is emphasized, however, that
these recharge estimates pertain only to the Edwards Aquifer area and are not necessarily

applicable to other aquifers.

4C.28.3 Best Management Practices for Brush Control

In Texas, brush control authorization was granted in 1985 by the Legislature to the Texas
State Soil and Water Conservation Board (TSSWCB). The purpose of the program is to provide
“selective control, removal, or reduction of noxious brush—such as mesquite, salt cedar, or other
brush species—that consume water to a degree that is detrimental to water conservation.”
The State Plan delineates a critical area in Texas for brush control. The counties in the area are
those having 16 to 36 inches of precipitation per year. Cost of brush control would be shared

between landowners and the State, with soil conservation districts determining the maximum and

2006 South Central Texas Regional Water Plan
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Brush Management

Table 4C.28-14.
Change in Historical Edwards Aquifer Recharge (with-without brush management) from
the HSPF Pilot Recharge Model of the Nueces Recharge Basin

Year JAN |FEB |MAR |APR |MAY JJUN |JUL |AUG [SEP |OCT |NOV [DEC |Grand Total
1934] 493 165 449| 544 293 269 49| 527 193 120 119] 1,048 4,269
1935] 489| 449| 555| 767]-3,285]-4,549]-5,172|-4,360|-4,632]-1,734] -579 723 -21,330]
1936] 478 805] 1,342 1,008| 1,928 585| -484| 621|-2,976|-4,278]-4,082| -2,038 -7,091
1937 26 753| 551] 809 940| 1,066] 1,461] 1,536| 1,642 1,873| 1,988| 3,208 15,853
1938] -2,228 18] 1,340] 638 152| 1,143] -339] 833 1,179 814 949 966 5,465
1939] 2,128 994]1,295| 907 959 695] -3,166| -1,618 151] 426 818 802 4,391
1940] 1,048] 1,959] 789| 698 112 663 241 169 134 216 799 906 7,732
1941 769 1,077]1,825[1,056] 488 602 1,351] 959| 1,495| 1,110 950f 909 12,591
1942 953 983] 958| 1,045 934] 823 994| 893| 957 -155 636 756 9,778
1943 860 751] 805/ 1,003 939] 1,238 799 174] 1,045 929 652 1,327 10,523
1944] 1,522| 1,460f1,275] 385 790 214 476] 1,126 594 833 859 890 10,424
1945] 3,080| 1,146|2,109] 571 771 516 475 404 425| 1,295 278 260 11,330
1946 908 536] 372] 299 941 349 206 200] 1,028 19 601 619 6,080
1947] 2,209 546 854 613 377 -297 -13| 304 264 260 528 435 6,079
1948 184| 856] 211| 272 294 -78 652 263] 375 277] 401 240 3,947
1949| 1,029 604| -404] 739 245 784 623] -320 379 2,643 295| 1,315 7,933]
1950] 419 846| 405| 354 299] 486| 453| 267 346 371 193 171 4,611
1951 149 126] 267 177 348 171 152 134 112 402 244 460 2,741
1952 184| 1,024 427| 277 290 265 207 168 150 120 140 431 3,684
1953 194 137{ 498] 231 216 189 133] 437 270 983 208 358 3,854
1954 195 156 150] 102] -562|-1,897|-2,326 29 79 631 97 87 -3,259
1955 94 245 241 86 84 321 171 170] -1,543| -2,604 19 340 -2,375
1956] 344 481 230] 202 198 175 165 122 155 367 76 180 2,696
1957 92 384| 436| 598| -387 -71 282 215| 604| 1,891| 1,219 942 6,206
1958] 1,596]-1,757] 398] 780] 336|-1,606]-2,133 170] -838]-2,596]-2,191 141 -7,700
1959 108 737] 425| 915| -190| -824[-3,841| -304 767] 2,584| 1,242| 1,438 3,056
1960| 1,346f 1,861|1,179] 933] 836 842 1,270 702 773] 1,487 763] 1,667 13,660
1961] 1,655| 1,929 1,350]1,128 795 904 323| 1,213] 1,257] 1,653| 1,413] 1,480 15,099
1962 1,391 1,267 826] 709 743 769 716 153 79 75 92 156 6,978
1963 128 405 201| 260 9 140 151 141 322 502 605 549 3,413]
1964 802 934| 848| 478 313 277 259 271| 1,015]-1,814 427 552 4,363
1965| 562| 2,298 792| 777 566] -943| -537 377] 529 507] 448| 1,529 6,905
1966| 1,311] 1,224] 737] 413 338 383 302| -1,037] -1,317 177 162 183 2,877
1967 179 152] 150] 292 159 145 131 191] 1,323| 1,123 358 689 4,893
1968] 1,712 948 921 179| 1,166 571 562 327 890 947{ 1,130] 1,187 10,540
1969| 1,629 1,063] 490| 515 492 278 263 535 562| 3,611 6 296 9,742
1970] 1,116/ 1,786 1,215| 1,019 821 871 902 569| 1,157 979 738 747 11,921
1971 516 134 162] 223 153 139]-1,411| -3,073| -2,783 579] 435| 1,688 -3,239
1972| 1,834] 1,209] 989| 848 762 924 883 409 772 828 846| 1,276 11,579
1973] 1,258 2,414 1,893 1,545| 1,101 532(-1,056] 1,415] 1,629 856 867( 1,787 14,241
1974] 2,375| 1,790{2,003]1,480] 1,474] 1,312 910| 1,397| 1,903| 2,342| 2,024| 3,160 22,170
1975| 2,676] 2,916] 2,214| 2,310 2,721} 2,500] 2,236] 1,878| 1,893] 1,525| 2,025| 1,690 26,582
1976] 1,500( 1,068 842 2,086 973] 1,352| 1,134|-1,287| 2,173] 4,398 3,607 3,920 21,766
1977] 4,971| 3,957|3,957| 3,144] 3,383] 3,171| 2,665| 2,648] 2,381 2,609| 3,456 3,031 39,372
1978| 2,690| 2,560] 1,762 1,389 1,556] 1,582 839 125] 1,301} 1,381f 1,845] 1,999 19,029
1979] 1,921 2,225[1,836]1,866] 1,560] 2,005| 2,176 1,685] 1,478] 1,516| 1,425| 1,444 21,138
1980| 1,544 986 895] 789 908 782 202 717 180 283 778] 1,043 9,107
1981] 801 523[2,109f 709| 868]-2,117]-1,256] 1,259| 1,404 -96] 1,311] 2,015 7,529
1982] 2,145| 3,351{2,420] 1,748] 2,022 1,605| 1,492 1,490 905 886] 1,077| 1,725 20,865
1983 1,901f 1,643|2,762]|1,104] 1,139 537 396] 265| 417 -269 313 714 10,923
1984| 2,174 376 193| 167 175 154 141 142 127] 1,803] 1,016 946 7,413
1985] 1,604 612 749] 640] 474] 460 208 312] 450] 1,688| 1,347( 1,151 9,696
1986] 1,409f 1,155[1,030] 936] 1,007 875 928| 842| 1,020f -263| 1,256| 2,870 13,064
1987] 1,486| 2,799| 2,464 2,063| 1,118] 3,653| 4,645| 4,977| 3,493| 4,665| 4,803 5,115 41,279
1988| 4,687| 3,830 3,196 2,486] 1,967 1,743| 1,051| 1,355] 1,424] 1,506] 1,309 1,409 25,962
1989| 2,267| 1,926] 1,520] 1,165 844 376 180 305 135 650] 1,283 364 11,014
1990] 572| 5,083|2,021] 287|-2,166f 432] -713] -608] 339 363 677 848 7,135
1991] 1,791 1,823]|1,039] 426] 441 368 321) 285|-1,250f-1,017 226 61 4,514
1992 868 352| 661]1,786] 2,077| 1,832] 2,616] 3,518| 3,399| 3,207| 3,091| 3,352 26,760
1993] 4,217| 4,162| 4,066| 3,150| 2,529] 2,011] 1,693] 1,439| 1,373] 1,378] 1,309| 1,338 28,664
1994] 1,169| 1,036{2,974] 669 918 745 56| 738] 908| 2,063| 2,065| 2,849 16,190
1995| 1,618] 1,357| 2,097 925 931 902 549 259 649 786] 1,569 960 12,603
1996] 831 790f 283| 178 261 165 224 210] 408 909 -575 704 4,387
1997 597| 2,513]2,204] 731 379] -710| -804 715 773| 1,498| 1,187] 1,715 10,799
1998] 1,538| 1,998 1,565| 825 624 142 217| -875|-2,828| 1,140( 2,146| 2,125 8,618

Average 1,263 1,291 1,176 884 676 507 250 448 508 819 851 1,189 9,862

(1934-1998)

Drought Avg 202 409 309 180 45 -189 -330 185 -178 -101 108 279 920

(1952-1956)
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Table 4C.28-15.
Change in Historical Edwards Aquifer Recharge (with-without brush management) from
the HSPF Pilot Recharge Model of the Blanco Recharge Basin

Year JAN |FEB |MAR [APR |MAY |JUN |JUL |AUG |SEP |OCT INOV [DEC |Grand Total
1934|1,317] 582| 505] 753] 190 35| 52| 49| 60 38] 274/1,628 5,481
1935] 655| 891| 708 783] 978| 355| -45| 32| 380 268| 277| 957 6,238|
1936/ 206] 398 75| 321] 582 441 344] -95| 248| 439| 665| 719 3,947
1937] 789 23[1,438| 222| 123| 306 -80] 13| 167] 173| 359|1,324 4,856
1938/ 1,076] 581| 652 818] 553| 292| -73 0] 20 25 70 61 4,077,
1939] 416] 460| 476 284| 443| 271 1| 137] 113] 107] 226 314 3,248
1940] 477]1,051| 669] 737| 409| 281] 303 54| 38| 276]1,879|1,147 7,320
1941 648| 791| 271[1,298| 394| 548|-127| 19| 32[1,405| 232| 497 6,008|
1942 106|1,064] 331[1,055| 452| 217| 138| 387 327 427] 294| 476 5,273]
1943| 504] 136] 427| 134| 140] 209| 196 12| 549| 462| 584]1,292 4,645
194411,295| 916] 201| 293] 416[ 170] 60| 202| 207 51| 878)1,197 5,885]
1945] 977| 801| 446] 554] 252| -15| 57| 15| 62 696] 156] 798 4,799
1946/ 1,093] 820| 583| 531] 495 -3 4] -68] 564| 616] 653| 454 5,741
1947 302] 114| 481| 423]| 428 11 0] 127] 64 7 33| 287 2,277
1948 68| 1,117) 544| 286] 225| 138| 113 82| 88 87| 399| 370 3,517
1949] 1,790] 1,565| 598 2,379 70| 191] 112 50] 34| 800] 140]1,441 9,170
1950 703|1,264| 195| 934| 336] 143| 129] 67| 363 109 56 35 4,334
1951 19| 238| 384| 232| 578 424] 93| 43| 172] 107] 107 128 2,526
1952| 104] 147| 536] 948 88 45| 32| 175| 356 0| 413| 674 3,517
1953] 136] 401] 351f 315 87 41| 436] 136] 106] 329 83| 391 2,813]
1954 212 11 0 21] 125 91| 21| 63 8] 170] 106 60 888
1955| 143] 497| 361| 261| 489] 290] 151 65| 47 46 57] 113 2,520
1956] 219| 474| 181 84 72 31 15| 18] 28 8 93| 115 1,337
1957| 182] 479|1,252| 897| 671] 646] -29 -1] 688| 487 272] 133 5,676
1958| 486] 573|1,340f 643] -31] -13] 19 0] 766] 858| 415| 230 5,286
1959] 275| 912| 311| 941] 171 -65| 54| 53] 109[/1,507] 460| 591 5,320
1960| 789] 224| 583| 240] 386[ -752| 499] 143 2]1,084] 659| 430 4,286
1961 117 25| 202] 187 0| 228| 197 75| 54| 245] 730| 387 2,446
1962| 317] 511| 761] 534] -11 62| 30 -5 424] 439] 513] 790 4,364
1963| 214] 713| 149] 315 2 64| 61| 104] 117 87| 457| 470 2,754
1964]1,159|1,186| 666 175 82| 151| 27| 80| 280| 434| 660] 312 5,213]
1965[1,797] 736] 623 307] 395| 201} -19 1| 147 955| 559|1,091 6,793]
1966] 922] 911] 220] 173] 502 72| 11| 95] 316] 128 0 43 3,395
1967 0 38| 166 86| 107 31| 26| 45| 578 474] 741| 568 2,860
1968] 688] 540| 490 736] 598| 144| -69 0] 194] 111] 903]1,241 5,575]
1969| 439] 874| 835] 631] 791 97| -1 53| 148| 739 767| 244 5,619
1970] 497] 773| 955 326] 390| 195 0] 42] 597 834 0 68 4,677,
1971 0] 194 7 38| 189 99| 34| 851] 499(1,115| 891] 855 4,771
1972 413] 301 62| 109] 368] 203] 51 -9] 90| 307] 934| 285 3,115
1973[1,012] 796] 612[1,019] 210| -209|-144| 192| 633 647| 382| 192 5,341
1974 793 42 499| 179]1,056 30| 19| 384] 265 599|1,395| 585 5,845]
1975| 236] 108| 812] 705] 928] -204| 405] -59| 42 152] 110{ 538 3,773
1976] 295| 236] 630[2,061] 685| 104| 820 -21]| 175[1,477] 549| 517 7,528|
1977{1,036] 729| 722 942] 220] 112 0 0 0 78] 582 96 4,517
1978| 137]1,149] 458] 301] 117 98] 22| 126] 499| 104]2,040] 207 5,259
1979[1,152] 208|1,182| 740] 172 24| -475| 110| 107 42 82| 428 3,773]
1980 466] 858| 432 87| 794| -111 0] -13] 907| 227] 830 483 4,961
1981| 697] 486|1,014| 276] 246] 836| 267 6] 64 609] 507 294 5,302
1982| 416] 363| 254| 264|1,110f 105] 15| 53] 45 79] 683] 965 4,351
1983] 699| 866] 1,603 46] 295| 171] 108] -100] 241]| 356] 599| 294 5,179
1984| 765] 564| 437 20 86 54| 23| 14 7]1,235] 581]1,001 4,788
1985] 719| 681] 720f 701] 247| -321| -87 0] 371] 778[1,823 49 5,679
1986] 486] 286] 357 168| 622]|1,322 0 0] 585|1,347| 681]1,141 6,995]
1987| 497] 909| 530 273] -41| 886| 535 0] 76 26| 1,213] 449 5,352
1988| 343| 478| 417| 263| 294 292] 102| 38| 11 69 12 94 2,413]
1989] 854| 306] 860| 541] 684 47 0] 21] 13| 174] 308] 104 3,911
1990 388]1,245|2,201|1,058] 629 31| 348] 49| 62| 450| 844| 167 7,474
1991]1,735| 726] 502 548| 804| 313| 117| 78] 609 256] 220]5,147 11,055
1992 303| 155| 738/1,025] 436 116] -13| -21 0 0] 577] 820 4,137,
1993/ 1,064 904| 900 475| 778| 346 0 0 0] 245] 322 298 5,333]
1994 475| 887|1,250f 433] 737| 192 0 0] 347]1,753] 298]1,200 7,573]
1995] 469| 568| 897 780] -37] 233] 21 0] 349 68| 469| 360 4,176
1996 1 15| 298| 236| 128| 288] 50] 825| 857| 238| 702| 624 4,261
1997| 480]1,246]1,093[1,022|1,049] 279| -65| -24] 70| 568| 743|1,382 7,842
1998 468| 969| 787 179 0 0| 54| 184] 318 65| 482 95 3,601

Average 577 602 604 528 381 162 76 76 241 432 524 611 4,815

(1934-1998)

Drought Avg. 163 306 286 326 172 100 131 91 109 111 150 270 2,215

(1952-1956)
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HDR-07755099-05 Brush Management

average costs for different control methods and the cost share rates. The methods of brush
control that the TSSWCB can approve are those which:

Are proven effective and efficient for brush control,
Are cost-effective,

Have beneficial impact on wildlife habitat,

Will maintain topsoil to prevent erosion or siltation, and

Will allow for revegetation of the area with plants that are beneficial to livestock and
wildlife."!

SANESEC RN .

Acceptable brush control methods vary depending upon the extent of control needed as
well as the type of brush present. The U.S. Department of Agriculture, Natural Resources
Conservation Service has a conservation practice standard for brush management.® The
standard includes biological, chemical, mechanical, and burning methods for brush control. The
biological method describes the use of goats for specific vegetation goats eat. The method
involves defoliation of brush systematically. The standard does not include Ashe Juniper as a
brush that would be controlled by the goats. Another standard is for the use of herbicides for
brush control. A review of Texas Agricultural Extension Service on-line Expert System for
Brush and Weed Control Technology Selection, Version 1.09 (Exsel)!® for Uvalde County
provided information on chemical agents for control of brush (Table 4C.28-16).

The mechanical standard prescribes plowing, grubbing, chaining, and dozing as primary
brush control methods. In most cases Natural Resources Conservation Service recommends
burning to control sprouts. For control of Ashe Juniper, the recommended method is using
50-pound per link chain one direction or two ways, particularly where juniper canopy exceeds
35 percent. Dozing can be used on juniper so long as the trees are uprooted below the bud zone,
but dozing is not recommended due to the harmful effect on seed sources of preferred plants.
For control of mesquite, post oak, and shin oak the preferred mechanical method is root-plowing

or grubbing. Control of these types of brush requires uprooting the plants.

! Texas State Soil and Water Conservation Board, “Draft State Brush Control Plan,” April 1, 1999
15 Natural Resources Conservation Service, Conservation Practice Standard, Brush Management (Acre) Code 314.
18 http://cnrit.tamu.edu/rsg/exsel/work/exsel.cgi
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Table 4C.28-16.
Chemical Agents for Control of Brush

Brush Chemical Agent Control Level®

Ashe Juniper | Velpar L (hexazinone) Very high control level
Tordon 22K (picloram) Very high control level

Blackjack Oak | Velpar L Very high control level
Spike 20P (tebuthiron) Very high control level
Crosshow High control level

Live Oak None recommended

Mesquite Remedy (triclopyr) Very high control level
Reclaim (clopyralid) Very high control level
Tordon 22K Very high control level
Velpar L High control level

Post Oak Velpar L Very high control level
Spike 20P Very high control level
Crossbow High control level

Very high means 76 to 100 percent of plants killed; High means 56 to 75 percent killed.

The State of Texas, through the TSSWCB, approaches the cost of brush management on
a cost-sharing basis with the ranchers. The presumption in the state brush control program is to
equate rancher costs with rancher benefits. The benefit to ranchers would be the increases in
income from cattle, sheep, and wildlife businesses that result from brush control. For the
livestock businesses, other things equal, increasing the amount of useable vegetation could
increase the net economic return to the rancher because the grazing capacity of the rangeland
would be expanded through controlling brush. Economic benefits received by ranchers who
practice brush control will be attributed largely to the economy of scale realized through
increased production without a corresponding increase in costs. Once the total cost of brush
control is determined, then the difference between the total cost and the benefit to the rancher
would be the cost that might be attributed to the additional water yield. Rangeland owners who
do not depend on agricultural income may not have direct economic benefits from brush control.
Presumably, if the rancher receives no benefits, then the rancher would not be interested in
engaging in practices that increase costs. Brush control costs in this case would probably be
borne by the State or the regional water authority that would benefit from the increased water

supply resulting therefrom.
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Studies have been done to determine brush control costs for rangelands in Texas.'" %%

Since these studies have occurred in the Edwards Plateau area which overlays part of the South
Central Texas Region, the evaluation of this option is based on the assumption that the costs
developed from these studies are relevant for use in evaluating this option. Table 4C.28-17
shows the treatment cost and present value for controlling nine different brush conditions of the
Northern portion of the Nueces River Watershed downstream of the Edwards Aquifer recharge
zone between USGS station at Uvalde (USGS #0819200) and Asherton (USGS #01893000).
Present values of costs range from $170.42 per acre for rootplowing to control heavy mesquite or
mixed brush, to $83.99 per acre for herbicide treatment of moderate mesquite. Costs are
presented on a present worth basis because brush control requires an initial (year “0”) investment

plus a periodic future investment to maintain control.

4C.28.4 Environmental Issues

In general, brush management encompasses the control of junipers, mesquites and other woody
species that compete with native grasses for water, light and nutrients, but whose growth may be
encouraged by conventional land use practices. In the context of water supplies for Region L,
brush management means reduction of juniper cover on Edwards Plateau watersheds upstream of
the Edwards Aquifer recharge zone to increase runoff that might percolate to the Edwards
Aquifer. Environmental concerns with brush control projects focus primarily on the reduction or
removal of the wildlife habitat provided by the brush cover, and secondarily on the potential for
soil erosion from exposed, disturbed soils where mechanical clearing methods are used, or the
effects of herbicides on non-target species when chemical methods are employed.

Chaining, cabling, disking and other mechanical methods that strip brush displace
resident wildlife populations, remove the habitat on which they depend and expose soil surfaces
to erosion by wind and water. Brush management guidelines applicable to Edwards Plateau
habitats are available from the Texas Parks and Wildlife Department and the Texas State Soil
and Water Conservation Board that can be used to avoid or minimize potential impacts, but

individual management plans should be developed for specific locations that take into account

" Walker, J.W., F. B. Dugas, F. Baird, S. Bednarz, R. Muttiah, and R. Hicks, “Site Selection for Publicly Funded
Brush Control to Enhance Water Yield,” Proceedings, Water for Texas Conference, Austin, Texas, December 1998.
18 Bach, Joel P. and J. Richard Connor, “Economic Analysis of Brush Control Practices for Increased Water Yield:
The North Concho River Example,” Proceedings, Water for Texas Conference, Austin, Texas, December 1998.

Y HDR, “Brush Control Planning, Assessment, and Feasibility Study, December 2000.
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Table 4C.28-17.
Initial and Interim Costs for Various Brush Control Methods (Northern Portion of Nueces
River Watershed)

Treatment Cost Present Value
Year Treatment ($/acre) ($/acre)
Heavy Mesquite — Chemical Herbicide®
Chemical Herbicide 45.00 45.00
Chemical Herbicide 40.00 29.40
Choice IPT or Burn 25.00 14.59
Total 88.99
Heavy Mesquite — Rootplow”
Rootplow 110.00 110.00
Choice IPT or Burn 30.00 20.42
Total 130.42
Extra Heavy Mesquite — Rootplow with Pre-Doze®
Pre-doze and Rootplow 150.00 150.00
Choice IPT or Burn 30.00 20.42
Total 170.42
Heavy Mixed Brush — Chemical Herbicide”
Chemical Herbicide 90.00 90.00
Choice IPT or Burn 35.00 23.82
Total 113.82
Heavy Mixed Brush — Chop Method®
Choice of Chop Method 45.00 45.00
Choice Chop, IPT, or Burn 45.00 33.08
Choice IPT or Burn 25.00 14.59
Total 96.67
Heavy Mixed Brush — Rootplow”
Rootplow 100.00 100.00
IPT or Burn 30.00 20.42
Total 120.42
Extra Heavy Mixed Brush — Rootplow with Pre-Doze”
Pre-Doze and Rootplow 150.00 150.00
IPT or Burn 30.00 20.42
Total 170.42
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Table 4C.28-17.
Initial and Interim Costs for Various Brush Control Methods (Northern Portion of Nueces
River Watershed)(continued)

Treatment Cost Present Value
Year Treatment ($/acre) ($/acre)
Moderate Mesquite — Chemical Herbicide®
0 Aerial or IPT Herbicide 40.00 40.00
4 Aerial or IPT Herbicide 40.00 29.40
Choice IPT or Burn 25.00 14.59
Total 83.99
Moderate Mixed Brush — Chemical Herbicide®
0 Aerial or IPT Herbicide 40.00 40.00
4 Aerial or IPT Herbicide 40.00 29.40
7 Choice IPT or Burn 25.00 14.59
Total 83.99
!Either aerial or individual chemical application may be used.
2Rootplow, rake, stack, and burn.
3Heavy tree-doze, rootplow, rake, stack, and burn. Note: canopy cover for this practice is 40%
or greater.
“Choice of roller-chop, aerator method, or deep disking.

Source: HDR, “Brush Control Planning, Assessment, and Feasibility Study,” December 2000.

Table 4C.28-18.

Present Worth and Uniform Annual Costs for
30-Year Brush Control Projects under Varying Brush Conditions

Brush Condition

Present Worth Per Acre
(2nd Quarter 2002 Costs)

Uniform Annual Cost
(per acre)*

Heavy mesquite $182.77 $13.28
Moderate mesquite $174.30 $12.66
Moderate mixed brush $174.30 $12.66

1

Amortized over 30 years at 6 percent interest.

the topography of the site, the character of the brushy cover and the vegetation intended to

replace it, local and regional wildlife needs, and the potential for impacts to endangered species.

Management practices may include limitation of clearings to slopes of less than 10%, avoiding

disturbance to riparian areas, limiting the size of cleared areas and limiting the proportion of

open to wooded habitat to about 2:1.

Low impact hand techniques that clear brush in a
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patchwork fashion, leaving brush berms to control erosion and provide protection for wildlife,
may be necessary where soils on slopes are thin and droughty.

Chemical methods of brush control carry some risk of chemical runoff into streams and
subsequent percolation into the underlying aquifers. The chemicals to be used should be applied
strictly according to the label directions to avoid toxicity to aquatic organisms. Where large areas
are to receive herbicide treatments, stream monitoring (particularly storm flows) above the
recharge zone for those substances may be necessary to evaluate potential exposures to water

users and endangered species resident in the aquifer and its large spring openings.

4C.28.5 Engineering and Cost of Brush Control

A general cost estimate of enhanced water yield from brush control for counties in South
Central Texas can be reasonably estimated because of the history of brush control practices in
Texas (Table 4C.28-6). The costs in Table 4C.28-18 were computed using 30 years as the
project horizon, adjusted to reflect Second Quarter 2002 prices, 6 percent interest, and the initial
and periodic (recurring costs to maintain the practice in a productive condition) costs in
Table 4C.28-17 for brush control for chemical treatment followed by prescribed burn.

Cost for each condition is the uniform annual cost of the present worth of the initial costs
and the periodic control costs. For the Nueces and Blanco Basins, it was assumed that moderate
mixed brush would be appropriate brush condition for costing purposes.

For the Nueces Basin, brush management of 35 percent of the acreages having Ashe
Junipers (i.e., evergreen forest) would require treatment of 284,000 of the 1,200,000 acres in the
Nueces Recharge Basin (Figure 4C.28-1). At a uniform annual cost of $12.66 per acre, the total
annual cost of a brush management program in the Nueces Basin is $3,594,000. For an
increased sustained yield of 1,728 acft/yr from the Edwards Aquifer (Section 4C.28.2), the unit
cost is estimated at $2,080 per acft. This cost is based on increases in sustained yield from the
Edwards Aquifer and effects of brush management projects would be different for other aquifer
systems.

For the Blanco Basin, brush management of 35 percent of the acreages of Ashe Junipers
(i.e. evergreen forest) would require treatment of 83,000 acres of the 340,000 acres in the Blanco
Recharge Basin (Figure 4C.28-2). At a uniform annual cost of $12.66 per acre, the total annual

cost of a brush management program in the Blanco Basin is $1,054,000. For an increased
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sustained yield of 540 acft/yr from the Edwards Aquifer (Section 4C.28.2), the unit cost is
estimated at $1,952 per acft. This cost is based on increases in sustained yield from the Edwards

Aquifer and is not necessarily applicable to other basins.

4C.28.6 Implementation Issues

Several implementation issues pertain to this potential water supply option. In situ brush
control studies have been effective for catchment-level examples of areas of 1,000 acres or less.
To make a significant impact upon increasing the yield of recharge to the Edwards, Trinity, and
Carrizo Aquifers, brush control would have to be practiced over a considerable area. The
Nueces and Blanco Recharge Basins (Figures 4C.28-1 and 4C.28-2), covering 1,200,000 and
340,000 acres, respectively, are significantly larger than typical brush control study areas and
will require significant participation from stakeholders and state and federal agencies to achieve
program goals for additional water supply. It is not proven that a large-scale brush control
program would be practical because it would require the cooperation of many different
landowners having different interests in their property. In a specific target watershed, there may
be property owners who are not dependent on grazing income and therefore have limited interest
in brush control. To ensure cooperation of these ranch owners, additional subsidies or other
considerations may be required which could alter the cost profiles for brush control.

Another issue is that most of the assumptions and results presented above are based on
computer modeling rather than in situ examples that have the benefit of several years of
performance to demonstrate results. It would be recommended that much more research be
performed in situ at specific sites before public funds are invested in major projects.

One critical implementation issue is how the increase in runoff and/or recharge resulting
from brush control would be related to water supply yield for other aquifer systems. Key
questions that need answers are:

e How is the increased runoff and/or recharge verified?

e How much of the increased runoff and/or recharge results in yields of affected
aquifers? and

e How is the increased yield of the affected aquifers verified?

Evaluations of this regional water management strategy for the Nueces and Blanco Basins are
provided in Tables 4C.28-19 and 4C.28-20.
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Table 4C.28-19.
Evaluations of Brush Management to
Enhance Water Supply Yield- Nueces Recharge Basin

Impact Category Comment(s)
a. Water Supply
1. Quantity 1. Sustained Yield Increase from Edwards
Aquifer: 1,728 acft/yr
2. Reliability 2. Good reliability
3. Cost of Treated Water 3. High cost: $2,080 per acft
b. Environmental factors
1. Instream flows 1. May increase runoff and instream flows
2. Bay and Estuary Inflows 2. May increase bay and estuary inflows,
depending on location of brush
management.
3. Wildlife Habitat 3. Brush control techniques may adversely
affect existing wildlife populations
4, Wetlands 4. None or low impact.
5. Threatened and Endangered Species |5. May have negative affect on habitats for
endangered species.
6. Cultural Resources 6. None or low impact.
7. Water Quality 7. Chemical brush control methods may result
in residual chemicals in aquifers & streams.
C. Impacts to State water resources No apparent negative impacts on other water
resources
Benefit to Edwards Aquifer water resources
due to increased water for recharge.
d. Threats to agriculture and natural Potential threats to habitat due to removal of
resources in region brush
e. Recreational impacts Could impact hunting
f. Equitable comparison of strategies Costs for brush control is relatively high
g. Interbasin transfers Not applicable
h. Third party social and economic Not applicable
impacts from voluntary redistribution of water
i. Efficient use of existing water supplies | Improvement over current conditions
and regional opportunities
J- Effect on navigation None
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Table 4C.28-20.
Evaluations of Brush Management to
Enhance Water Supply Yield- Blanco Recharge Basin

Impact Category Comment(s)
a. Water Supply
1. Quantity 1. Sustained Yield Increase from Edwards
Aquifer: 540 acft/yr
2. Reliability 2. Good reliability
3. Cost of Treated Water 3. High cost: $1,952 per acft
b. Environmental factors
1. Instream flows 1. May increase runoff and instream flows
2. Bay and Estuary Inflows 2. May increase bay and estuary inflows,

depending on location of brush

management.
3. Wildlife Habitat 3. Brush control techniques may adversely
affect existing wildlife populations
4. Wetlands 4. None or low impact.
5. Threatened and Endangered Species |5. May have negative affect on habitats for
endangered species.
6. Cultural Resources 6. None or low impact.
7. Water Quality 7. Chemical brush control methods may result
in residual chemicals in aquifers & streams.
C. Impacts to State water resources No apparent negative impacts on other water
resources
Benefit to Edwards Aquifer water resources
due to increased water for recharge.
d. Threats to agriculture and natural Potential threats to habitat due to removal of

resources in region

brush

e. Recreational impacts Could impact hunting

f. Equitable comparison of strategies Costs for brush control is relatively high
g. Interbasin transfers Not applicable

h. Third party social and economic Not applicable

impacts from voluntary redistribution of water

i. Efficient use of existing water supplies
and regional opportunities

Improvement over current conditions

J- Effect on navigation

None
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