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APPENDIX A 

Population and Water Use Projections 

The quantity of water needed in an area depends upon the size of the population and 

the types and sizes of water using industries, the acreage and kinds of crops irrigated, and 

the number and types of livestock and wildlife of the area. For purposes of this study, past 

and present population and water use, together with low and high population and water use 

projections, have been tabulated for the 23 counties and parts of counties of the Nueces 

-
Basin, for the six counties and parts of counties of the San Antonio-Nueces Coastal Basin, 

and for the five northernmost counties and parts of counties of the Nueces-Rio Grande 

Coastal Basin (Appendix A, Tables 1-24). A separate tabulation of the same population and 

water use data and projections has been made for the 12 counties of the Choke 

Canyon/Lake Corpus Christi Reservoir Service area (Appendix A, Tables 25-32). The 

counties of each subarea mentioned above are listed below. 

Reach One 

Bandera· 
Edwards" 
Kinney' 
Medina' 
Real' 
Uvalde 

Nueces Basin Counties 

Reach Two Reach Three 

Dimmit" Atasiosa 
Frio Bexar" 
Maverick· Duval· 
Zavala Karnes· 

La Salle 
McMullen 
Webb" 
Wilson" 

Reach Four 

Bee" 
Jim Walls' 
Live Oak 
Nueces" 
San Patricio· 

• Includes only those parts of the county located within the Nueces Basin. 
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Aransas 
Bee·· 

San Antonio-Nueces Coastal Basin Counties 

Goliad·· 
Kames·· 

Refugio** 
San Patricio·· 

•• Includes only those parts of the county located within the San Antonio-Nueces Coastal 
Basin. 

North Nueces-Rio Grande Coastal Basin Counties 

Brooks 
Duval· a • 

Jim Wells··· 
Kleberg 

Nueces· a • 

a** Includes only those parts of the county located in the northern portion of the Nueces­
Rio Grande Coastal Basin. 

Choke Canyon-Lake Corpus Christi Reservoir Service Area Counties· 

Coastal Area 

Aransas 
San Patricio 
Nueces 
Kleberg 

• Entire county included 

Inland Area 

Atascosa 
Bee 
Refugio 
Live Oak 

McMullen 
Duval 
Jim Wells 
Brooks 

In the case of water use and water requirements, low and high projections are shown 

for each major type of water using function -- municipal and domestic, manufacturing, 

steam-electric power generation, agricultural irrigation, mining, livestock watering, and the 

totals for all uses. All water requirements projections take into account the potentials for 

water conservation programs to increase the efficiency of water use and reduce the 

A-2 



quantities of water needed per person, and per unit of activity for water using industry and 

irrigated agriculture. In the case of municipal water requirements, the projections are based 

upon the drought condition per capita water use experience of each city of the planning 

area, with water conservation potentials factored into the projections. 

A.l Population and Population Projections 

As reported by the U.S. Bureau of the Census, the population of the Nueces Basin 

in 1980 was 153,289 and is projected to range between 193,000 and 200,000 in the year 2000 

and range between 279,000 and 308,000 in 2040 (Appendix A. Table 1). 

In 1980, the population of the San Antonio-Nueces Coastal Basin was 98,509. The 

projected population of this area ranges between 122,000 and 126,000 in the year 2000, and 

ranges between 171,000 and 190,000 in 2040 (Appendix A, Table 9). 

Population of the northern part of the Nueces-Rio Grande Coastal Basin in 1980 was 

340,765. Projections to 2000 range between 412,000 and 425,000 and to 2040 range between 

634,000 and 742,000, with over 79 percent of this population being in Nueces County 

(Appendix A, Table 17). 

The 1980 population of the 12 county Choke Canyon/Lake Corpus Christi service 

area was 502,000. The population of this area is projected to grow to a total of 615,000 to 

633,000 by the year 2000, and to a range of 913,000 to 1.051 million in 2040, with 

approximately 58 percent of the 2040 population being in Nueces County in 2040 (Appendix 

A, Table 25). The projected annual population growth rate of the CC/LCC Service area 

from 1980 to 2040 ranges between 1.00 percent and 1.24 percent. At these growth rates, the 
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area's population would double in 58 to 72 years. 

A.2 Municipal Water Use and Municipal Water Requirements Projections 

Municipal water use includes those quantities of fresh water that are used in homes 

of cities and unincorporated areas for drinking, bathing, flushing toilets, food preparation, 

dishwashing, laundering, lawn watering, air conditioning, swimming pools, fire protection, 

public fountains, car washing, restaurants, public buildings, offices, street washing, and other 

sanitation and aesthetic purposes. In 1980, municipal water use within the Nueces Basin was 

reported at 30,000 acre-feet (Appendix A, Table 2). Projected municipal water 

requirements for the Nueces Basin in year 2000 range from 43,000 acre-feet to 44,000 acre­

feet,' and for 2040, range from 57,000 acre-feet to 63,000 acre-feet (Appendix A, Table 2). 

The projected low and high quantities of municipal water requirements for each 

county are computed as the sum of per capita water use in each city and rural area of the 

county during drought years of the 1977-1986 period, times the low and high population 

projections for each city and rural area, respectively. In both the low and high case 

projections, it has been assumed that water conservation will be phased in between 1990 and 

2020 so as to reduce per capita water use by 15 percent by 2020. Thus, the reasons for the 

increased municipal water requirements throughout the projection period are the effects of 

population growth. 

Municipal water use in the Choke Canyon/Lake Corpus Christi Reservoir (CC/LCC) 

service area in 1980 was 103,000 acre-feet, with projected requirements in year 2000 ranging 

between a low of 127,000 acre-feet and a high of 131,000 acre-feet. The projected municipal 
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water requirements for the CC/LCC service area in 2040 range between 174,000 acre-feet 

and 201,000 acre-feet (Appendix A. Table 26). Over the 60-year period 1980-2040, the level 

of municipal water use in the CC/LCC service area is projected to double, in the case of 

the low projection; and to increase 2.36 times for the high case projection. 

Municipal water use in the coastal basin parts of the study area, together with the 

projected totals shown in Appendix A. Table 26. Projections for each county are shown in 

Appendix A. Tables 2, 10, 18, and 26. 

A.3 Manufacturing Water Use and Manufacturing Water Requirements Projections 

Manufacturing water use includes those quantities used in the production process, 

cooling the various parts of the process, cleaning, waste'disposal, grounds maintenance and 

landscaping, fire protection, and perhaps other purposes within the manufacturing facility. 

The estimated and reported quantities used in each county, subarea, basin, and service area 

in 1974, 1980, and 1985, together with TWDB high and low projections of manufacturing 

water requirements at each decadal point from 1990 through 2040 are shown in Appendix 

A, Tables 3, II, 19, and 27. Manufacturing water use in the 12 county CC/LCC reservoir 

service area was 42,000 acre-feet in 1980, and is projected to range between 59,000 thousand 

acre-feet and 81,000 acre-feet in 2040. 

The major portion of the manufacturing water use is located in the coastal counties 

of the area, The low and high projections are based upon low and high growth rates of each 

water using industry, and the assumption that water conservation. recirculation, and reuse 

practices and programs will be adopted and thereby reduce the quantities of water needed 

A-5 



for manufacturing per unit of manufacturing activity. The results of both the projected 

growth rates and the conservation and reuse effects are factored into the projections of 

manufacturing water requirements. 

AA Steam Electric Power Water Use and Steam Electric Power Water Requirements 

Projections 

Steam electric power water use is the quantity of fresh water evaporated by fossil 

fueled electric power generation plants and for boiler supply in the production of electric 

-
energy. The total quantity of water required is approximately 100 times that actually 

consumed, but since this water is recycled and reused many times, only the quantity 

evaporated or consumed is included in the projections (Appendix A. Tables 4, 12, 20, and 

28). It is noted, however, that most of the electric power that is used in the study area is 

generated by plants located on the coast that use sea water for power plant cooling. Thus, 

the demands upon the area's fresh water for electric power generation are quite low--less 

than 4,000 acre-feet in 1980 and projected to be between 27,000 acre-feet and 35,000 acre-

feet in 2040. 

A.S Agricultural Irrigation Water Use and Agricultural Irrigation Water Requirements 

Projections 

Agricultural irrigation water use includes the quantities of fresh water applied to 

cropland to supply the needs of growing crops--vegetables, grains, fruits, fiber, and forage. 

The quantities used and projected to be needed in each county of the study area are 
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tabulated in Appendix A, Tables,S, 13, 21, and 29. Total irrigation water use in the three 

basins in 1980 was estimated at 480,000 acre-feet, of which 405,000 acre-feet or 84 percent 

was groundwater from the region's aquifers. The counties of the area in which surface water 

was used for irrigation in 1980 were Medina, Zavala, Frio, Dimrnit, and LaSalle. The 

source of the surface water used for irrigation in Medina County was Medina Lake, which 

is located in northeastern Medina County, within the neighboring San Antonio Basin. The 

source of surface water for irrigation use in the other counties was stream flows of the Frio 

and Nueces Rivers and their tributaries. 

Irrigation water use is quite low in the coastal counties of the study area; i.e., about 

3,000 acre-feet annually, and is projected to range between 7,000 and 8,000 acre-feet 

annually throughout the 50-year projection period. Projections of irrigation water use in the 

Nueces Basin, however, have a wide range of values; i.e., 245,000 to 413,000 acre-feet 

annually in 2000, and 185,000 to 312,000 acre-feet annually in 2040 (Appendix A, Table 5). 

The low projection is based upon the assumption that irrigation profitability will remain low, 

as was experienced during the latter half of the 1980s. The high projection is based upon 

a more optimistic outlook for irrigation profitability, a high level of water conservation in 

irrigation agriculture, and declining water tables in the Carrizo and Edwards Aquifers from 

which major parts of the present irrigation water supply are obtained. The irrigation water 

use projections do not include any potential new irrigation water supplies from either 

surface or groundwater sources. 
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A.6 Mining Water Use and Mining Water Requirements Projections 

The quantities of fresh water used in the extraction of crude petroleum, sand and 

gravel mining, and the extraction of ores in the study area was about 8.6 thousand acre-feet 

in 1980, and is projected to be in the 7,000 to 9,000 acre-feet range throughout the 50-year 

projection period (Appendix A, Tables 6, 14, 22, and 30). 

A.7 Livestock Water Use and Livestock Water Requirements Projections 

The quantities of fresh water used for watering livestock and poultry in the counties 

of the study area were about 20.7 thousand acre-feet in 1980 (Appendix A, Tables 7, 15,23, 

and 31). It is projected that the maximum future requirements of water for livestock and 

poultry drinking and sanitation purposes are about 29,000 acre-feet per year. The 

requirements are relatively uniformly spread throughout the area in the manner in which 

rangeland is distributed, since most of the livestock water use is for grazing beef herds. 

The projections methods include projections of the maximum numbers or populations 

of each livestock class or type and the nutritional water requirements, in gallons per head, 

per day, of each type. The possibilities for improved water use efficiency and water 

conservation in livestock water use are limited, and pertain only to controlling the 

populations of each species. 

A.S Total Water Use and Total Water Requirements Projections 

The sum of municipal, manufacturing, steam electric power, agricultural irrigation, 

mining, and livestock water use in the study area in 1980 was 680,000 acre-feet (Appendix 
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A, Table 33). Total use in the Choke Canyon/Lake Corpus Christi Service area was 179,000 

acre-feet. Projected requirements for the three basin area, with conservation potentials 

included, range from 511,000 to 691,000 acre-feet in 2000 and range from 535,000 to 725,000 

acre-feet in 2040. These wide ranges are due to wide ranges of projections for irrigation 

water use (see Appendix A, Table 33). 

Total water use in the 12 county Choke Canyon/Lake Corpus Christi service area was 

178,000' acre-feet in 1980 (note: this total does not include irrigation requirements of 

Atascosa County). Projected requirements range from 227,000 to 238,000 acre-feet in 2000 

and from 301,000 to 359,000 acre-feet in 2040 (Appendix A, Table 33). Of the 179,000 acre­

feet of water used in the CC/LCC service area in 1980, 49.6 thousand or 27.5 percent was 

groundwater. This is a declining source of supply, in that withdrawal from aquifers exceeds 

recharge. In addition, as water tables decline, water quality is deteriorating due to saline 

water being drawn into fresh water aquifers. Thus, the growing demands cannot be met 

from local area aquifers. 
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APPENDIX A -- TABLE 1 
NUECES BASIN POPULATION PROJECTIONS --1990 to 2040' 

POPULATION POPULATION PROJECTIONS 

1974 I 1980 I 1985 
1990 I 2000 I 2010 I 2020 I 2030 I 2040 

COUNTIES" LOW I HIGH J LOW I HIGH I LOW I HIGH I LOW I HIGH I LOW I HIGH J LOW I HIGH 

REACH ONE 
BANDERA 475 477 608 733 735 894 999 1.058 1357 1.150 1505 1.225 1605 1.264 1657 
EDWARDS 624 573 590 534 551 595 613 682 712 777 838 894 993 957 1081 
KINNEY 177 213 224 225 227 242 250 258 270 278 293 299 321 307 333 
MEDINA 17.562 18.969 20.251 21.825 21970 24.935 25861 27.755 29170 30.305 32033 32.435 34448 33.559 35727 
REAL 2.082 2.355 2.605 2.634 2789 2.724 2885 2.746 2987 2.769 3047 2.823 3133 2.850 3176 
UVALDE 19.229 22.441 24.651 25.075 25340 30.879 31224 36.656 37070 42.003 42615 48.136 48992 51.541 52542 

TOTAL 40.149 45.028 48.929 51,026 51,612 60.269 61.832 69,155 71,566 77.282 60,331 85.812 89.492 90,478 94.516 

REACH TWO 
DIMMIT 9.869 11.320 11,845 11.518 11575 13.543 14156 15.855 17416 18.414 20552 20.901 23565 22.273 25239 

FRIO 12.143 13.785 14.212 14,319 14582 16.554 17087 17.778 19358 19.213 21603 20.117 23477 20.584 24474 

MAVERICK 187 217 253 261 269 396 420 465 497 529 583 582 666 624 728 
ZAVALA 11,487 11.666 12.046 12.092 12122 12.832 14438 13.747 15787 14.858 17492 16.183 19158 16.889 20049 

TOTAL 33.686 36.988 38.356 38.190 38.548 43.325 46.101 47.845 53.058 53.014 60.230 57.783 66.866 60.370 70.490 

REACH THREE 
ATASCOSA 20.775 24.543 27.969 30.807 31002 35.617 36033 39.635 40690 43.192 44450 46.222 48480 47.818 50636 
BEXAR 1.380 1.901 2.511 2.609 2611 2.956 3068 3.605 3823 5.619 6355 10.025 12489 10.968 14346 
DUVAL 3.511 3.780 4.322 4.525 4585 4.933 5107 5.376 5678 5.830 6206 6.258 6664 6,483 6905 
KARNES 287 319 306 267 272 279 290 291 307 304 323 318 337 323 346 ! 

LA SALLE 5.208 5.514 5.757 5.177 5232 5.802 6051 6.470 6880 7.128 7643 7.741 8307 8.068 8659 
MCMULLEN 960 789 970 976 984 998 1081 1.055 1153 1.121 1276 1.221 1425 1.275 1505 
WEBB 276 308 230 251 257 314 333 357 386 400 448 456 511 493 553 
WILSON 576 566 640 671 689 816 861 872 942 923 1029 1.025 1185 1.070 1260 

TOTAL 32.973 37.720 42,705 45.283 45.632 51.715 52.824 57.661 59.859 64.517 67.730 73.266 79.398 76.498 84.210 

REACH FOUR 
BEE 765 927 957 894 897 1.000 1012 1.087 1115 1.212 1286 1.367 1486 1,434 1578 
JIM WELLS 673 1.210 1.416 1.420 1442 1.509 1582 1.637 1753 1.814 2007 1.928 2214 2.003 2343 
LIVE OAK 7.737 9.606 9.549 9.094 9284 9,459 9851 9,756 10264 9.847 10526 9.918 10734 9.952 10838 
NUECES 9.931 13.158 14.350 14.869 14961 

". '" "". ".529 ''''' ".'" 2" 83 22.,,0 2636' N."" 28"~ 
SAN PATRICIO 7.982 8.652 9.179 8.996 9075 10.074 10483 11.399 11995 12.572 13728 13.576 15091 14.145 15865 

TOTAL 27.088 33.553 35.451 35.273 35.659 38.160 39.502 41.408 43.811 45.059 49.730 49.549 55.906 52.038 59.382 

BASIN TOTAL: 133,896 153,289 165,441 169,772 171,451 193,469 _200,~~~Q69 ~~~~_~~~~~72 2~~,02~~~~10 ~J_91,§~2_ ~7~~~ _ 308,598 
'Texas Water Development Board, October 1989. 
, 'Includes only those parts 01 counties located Within the Nueces Basin. 



APPENDIX A -- TABLE 2 
NUECES BASIN MUNICIPAL WATER USE PROJECTIONS -- 1990 to 2040· 

WATER USE MUNICIPAL WATER USE PROJECTIONS 
1990 I 2000 I 2010 I 2020 I 2030 I 2040 

COUNTIES" 1974 I 1980 I 1985 ~IH~Hj~j~HI~IH~HI~jH~j~lH~I~I~H 
(---------- ACRE/FT. OF WATER ----------) 

REACH ONE 
BANDERA 95 56 76 108 108 124 139 
EDWARDS 85 76 73 86 89 90 93 
KINNEY 16 25 28 48 48 49 50 
MEDINA 2,839 3,566 3,930 4734 4764 5112 5296 
REAL 279 405 599 598 632 587 620 
UVALDE 3,973 6,160 7,376 9002 9077 10435 10529 

TOTAL 7,287 10,288 12,082 14,576 14,718 16,397 16,727 

REACH TWO 
DIMMIT 1,573 2.774 2,207 2783 2797 3192 3336 
FRIO 2,119 2,946 2,700 3324 3384 3667 3784 
MAVERICK 20 25 31 44 45 63 67 
ZAVALA 1,298 2.068 2,154 2541 2547 2488 2799 

TOTAL 5,010 7,813 7,092 8,692 8,773 9,410 9.986 

REACH THREE 
ATASCOSA 2.662 4.036 4,871 6092 6131 6685 6766 
BEXAR 181 224 298 676 677 726 754 
DUVAL 392 571 546 986 999 1019 1056 
KARNES 36 260 150 65 66 64 67 
LA SALLE 990 998 966 1088 1099 1163 1212 
MCMULLEN 100 88 142 172 174 167 181 
WEBB 48 36 28 86 88 102 108 
WILSON 66 66 86 99 102 114 120 

TOTAL 4.475 6.279 7.087 9.264 9.336 10.040 10.264 

REACH FOUR 
BEE 119 111 130 138 138 146 148 
JIM WELLS 52 142 174 206 209 208 218 
LIVE OAK 869 1,805 1.316 1807 1846 1783 1857 
NUECES 1.360 3.039 2.292 3456 3479 3568 3669 
SAN PATRICIO 826 941 974 1388 1400 1473 1532 

TOTAL 3.226 6.038 4.886 6,995 7.072 7.178 7.424 

BASIN TOTAL: 19,998 30.418 31.147 39.527 39.899 43.025 44.401 
---

·Texas Water Development Board. October 1989. High Per Capita with Conservallon . 
• ·Includes only those paris 01 counties localed within the Nueces BaSin. 

139 178 147 
99 102 109 
49 51 51 

5366 5631 5675 
559 606 547 

11656 11766 12893 
17,868 18,334 19,422 

3536 3886 3983 
3735 4066 3928 

70 75 78 
2525 2900 2644 

9.866 10.927 10.633 
, 

7037 7226 7447 
838 889 1270 

1051 1111 1108 
63 67 64 

1226 1303 1312 
167 182 172 
110 119 119 
115 125 119 

10.607 11.022 11.611 

150 154 162 
213 229 230 

1740 1829 1704 
3685 3928 4025 
1576 1657 1688 

7.364 7.797 7.809 

45,705 48.080 49.475 

I 

192 156 204 161 211 
118 125 139 134 151 
54 55 59 57 62 

5988 6049 6412 6246 6638 
599 556 615 561 622 ' 

13053 14338 14558 15203 15460 I 

20,004 21,279 21,987 22,362 23,144 

4445 4515 5090 4811 5451 I 
4417 4118 4806 4214 5011 

85 85 98 91 107 
3112 2882 3411 3007 3570 

12.059 11.600 13.405 12.123 14.139

1 

7663 7965 8356 8242 8727 
1436 2266 2823 2479 3243 
1179 1189 1266 1231 1312 

68 67 71 68 73

1 

1407 1425 1528 1485 1594 
195 187 219 195 231 
134 136 153 147 165 
132 132 152 138 162 

12.214 13.367 14.568 13.985 15.507
1 

I 
172 183 198 191 210 
254 244 280 254 297 

1822 1714 1854 1719 1872 
4552 4689 5436 5057 5936 
1841 1821 2023 1896 2125 

8,641 8.651 9.791 9.117 10,440 

52.918 54.897 59.751 57.587 63.230 



APPENDIX A -- TABLE 3 
NUECES BASIN MANUFACTURING WATER USE PROJECTIONS -- 1990 to 2040· 

WATER USE MANUFACTURING WATER USE PROJECTIONS 

1974 I 1980 I 1985 

1990 I 2000 I 2010 I 2020 I 2030 I 2040 
COUNTIES" ~IH~HI~IH~HI~IH~HI~IH~I~IH~HI~I~H 

(---------- ACRE/FT. OF WATER ----------) 
REACH ONE 

BANDERA 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 
EDWARDS 0 2 2 2 2 3 3 3 4 3 4 4 5 4 6 
KINNEY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
MEDINA 331 205 114 137 140 178 188 209 236 235 288 258 345 281 417 
REAL 566 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
UVALDE 478 29 327 364 365 424 453 477 546 530 657 580 788 635 949 

TOTAL 1,375 244 443 443 443 443 443 443 443 443 443 443 443 443 443 

REACH TWO 
DIMMIT 52 27 4 5 5 6 6 6 7 6 9 7 10 8 13 
FRIO 138 12 12 14 14 16 17 18 21 20 26 22 32 24 39 
MAVERICK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
ZAVALA 948 1053 951 1069 1073 1267 1366 1429 1670 1596 2049 1757 2497 1932 3045 

TOTAL 1,138 1,092 967 1,088 1,092 1,289 1,389 1,453 1,698 1,622 2,084 1,786 2,539 1,964 3,097 

REACH THREE 
ATASCOSA 2 3 3 3 3 4 4 5 5 5 6 6 8 6 10 
BEXAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
DUVAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
KARNES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
LA SALLE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
MCMULLEN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
WEBB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 
, 

WILSON 0 0 0 0 0 0 0 0 0 0 0 0 1~ I TOTAL 2 3 3 3 3 4 4 5 5 5 6 6 8 6 

REACH FOUR 
BEE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

111~ I JIM WELLS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
LIVE OAK 728 1135 1050 1013 1035 1036 1116 978 1087 981 1094 984 1103 988 
NUECES 0 0 372 409 411 479 516 540 625 600 756 658 912 721 1094 
SAN PATRICIO 5 6 223 252 255 301 315 342 363 373 406 402 460 431 

"~ TOTAL 733 1,141 1,645 1,674 1,701 1,816 1,947 1,860 2,075 1,954 2,256 2,044 2,475 2,140 2,732 

BASIN TOTAL: 3,248 2,480 3,058 3,208 3,239 3,552 3,783 3,761 4,221 4,024 4,789 4,279 5,465 4,553 6,282 

'Texas Water Development Board, October 1989. 
, 'Inctudes only those parts of counties located within the Nueces BaSin. 



APPENDIX A -- TABLE 4 
NUECES BASIN STEAM ELECTRIC WATER USE PROJECTIONS -- 1990 to 2040· 

-
WATER USE STEAM ELECTRIC WATER USE PROJECTIONS 

1974 I 1980 I 1985 
1990 I 2000 I 2010 I 2020 I 2030. I 2040 

COUNTIES" LOW I HIGH 1 LOW 1 HIGH I LOW l HIGH j LOW I HIGH I LOY/l~HIGH I LOW I HIGH 
(---------- ACRE/FT. OF WATER ----------) 

REACH ONE 
BANDERA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
EDWARDS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
KINNEY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
MEDINA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
REAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
UVALDE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

REACH TWO 
DIMMIT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
FRIO 611 682 1,781 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000. 
MAVERICK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0' 
ZAVALA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL 611 682 1,781 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 

REACH THREE 
ATASCOSA 0 0 6,339 6,339 6,339 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 . 
BEXAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
DUVAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
KARNES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
LASALLE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
MCMULLEN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
WEBB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
WILSON 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL 0 0 6,339 6,339 6,339 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12.000 

REACH FOUR 
BEE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
JIM WELLS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
LIVE OAK 0 0 0 0 0 0 0 0 2,500 2,500 8,000 8,000 10,000 8,000 15,000 
NUECES 3,246 3,019 2,520 3,000 3,000 3,000 3,000 3.000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 
SAN PATRICIO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL 3,246 3,019 2,520 3.000 3,000 3,000 3,000 3,000 5,500 5,500 11,000 11,000 13,000 11,000 18,000 

BASIN TOTAL: 3,857 3,701 10,640 11,339 11,339 17,000 17,000 17,000 19,500 19,500 25,000 25,000 27,000 25,000 32,000 -_._--- -

'Texas Water Development Board, October 1989 . 
• 'Includes only those parts of counties located within the Nueces Basin. 



APPENDIX A -- TABLE 5 
NUECES BASIN IRRIGATION WATER USE PROJECTIONS --1990 to 2040' 

-----~-~--------------

WATER USE IRRIGATION WATER USE PROJECTIONS 

COUNTIES" 1974 I 1980 I 1985 
1990 I 2000 I 2010---r 2020· I 2030 -T 2040 

LOW I HIGH I LOW I HIGH I LO~ HIGH I LOWIHIGH I LOW I HIGH I LOW I HIGH 
(---------- ACRE/FT. OF WATER ----------) 

REACH ONE 
BANDERA 0 246 101 125 138 125 138 125 138 125 138 125 138 125 138 
EDWARDS 243 269 0 0 0 0 0 0 0 0 0 0 0 0 0 
KINNEY 0 307 139 187 241 127 217 119 203 111 190 103 176 95 163 
MEDINA 56.741 93,068 71,933 42,709 55,170 29,120 49,653 27,263 46,527 25,470 43,400 23,631 40,274 21,840 37,420 : 
REAL 941 275 500 600 660 600 660 600 660 600 660 600 660 600 660 
UVALDE 70,312 75,474 152,814 75,246 97,200 51,304 87,480 48,033 81,972 44,874 76,464 41,634 70,956 38,478 65,610 

TOTAL 128,237 169,639 225,487 118,867 153,409 81,276 138,148 76,140 129,500 71,180 120,852 66,093 112,204 61,138 103,991 

REACH TWO 
DIM MIT 33,524 23,356 22,283 13,006 16,800 8,867 15,120 8,302 14,168 7,756 13,216 7,196 12,264 6,651 11,340 I 
FRIO 72,794 75,330 48,998 85,929 111,000 58,588 99,900 54,853 93,610 51,245 87,320 47,545 81,030 43,941 74,925 
MAVERICK 3,330 1,200 2,103 1,322 1,708 902 1,537 844 1,440 789 1,344 732 1,247 676 1,153 
ZAVALA 146,315 106,870 99,654 65,956 85,200 44,970 76,680 42,103 71,852 39,334 67,024 36,494 62,196 33,728 57,510 

TOTAL 255.963 206,756 173,038 166,213 214,708 113,327 193,237 106,102 181,070 99,124 168,904 91,967 156,737 84,996 144,928 I 

REACH THREE 
ATASCOSA 56,684 73,229 30,624 51,445 66,454 35,075 59,809 32,838 56,043 30,680 52,277 28,464 48,511 26,307 44,856 
BEXAR 2,678 3,567 3,258 2,171 2,804 1,480 2,524 1,386 2,365 1,295 2,206 1,201 2,047 1,110 1,893 
DUVAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
KARNES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
LA SALLE 12,885 13,363 3,586 6,503 8,400 4,434 7,560 4,151 7,084 3,878 6,608 3,598 6,132 3,325 5,670 
MCMULLEN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
WEBB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
WILSON 4,225 2,658 2,171 4.807 6,209 3,278 5,589 3,068 5,236 2,867 4,885 2,659 4,532 2,458 4,191 

TOTAL 76,472 92,817 39,639 64,926 83,867 44,267 75,482 41,443 70,728 38,720 65,976 35,922 61,222 33,200 56,610 

REACH FOUR 
BEE 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
JIM WELLS 1,025 986 675 954 1,048 954 1,048 954 1,048 954 1,048 954 1,048 954 1,048 
LIVE OAK 2,157 505 3,541 3,300 3,630 3,300 3,630 3,300 3,630 3,300 3,630 3,300 3,630 3,300 3,630 
NUECES 67 912 1,669 1,839 2,020 1,839 2,020 1,839 2,020 1,839 2,020 1,839 2,020 1,839 2,020 
SAN PATRICIO 1,265 201 66 140 153 140 153 140 153 140 153 140 153 140 153 

TOTAL 4,528 2,604 5,951 6,233 6,851 6,233 6,851 6,233 6,851 6,233 6,851 6,233 6,851 6,233 6,851 

BASIN TOTAL: 465,200 471,816 444,115 356,239 458,835 245,103 413,718 229,918 388,149 215,257 362,583 200,215 337,014 185,567 312,380 
'Texas Water Development Board. October 1989. 
, 'Includes only those parts 01 counties located within the Nueces Basin. 



APPENDIX A -- TABLE 6 
NUECES BASIN MINING WATER USE PROJECTIONS --1990 to 2040· 

---- --
WATER USE MINING WATER USE PROJECTIONS 

1974 I 1980 I 1985 
1990 I 2000 I 2010 I 2020 I 2030 I 2040 

COUNTIES" ~I~HI~IH~HI~I~I~IH~HI~IH~HI~I~H 
(---------- ACRE/FT. OF WATER ----------) 

REACH ONE 

01 BANDERA 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
EDWARDS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
KINNEY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
MEDINA 22 2 61 0 0 0 0 0 0 0 0 0 0 0 0 
REAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
UVALDE 654 335 331 424 424 512 512 597 597 663 683 768 768 863 863 

TOTAL 677 337 412 424 424 512 512 597 597 683 683 768 768 863 863 

REACH TWO 
DIMMIT 11 732 582 761 761 791 791 922 922 1052 1052 1183 1183 1314 1314 ! 

FRIO 376 341 438 318 316 296 296 212 212 129 129 45 45 15 15 
MAVERICK 8 0 225 0 0 0 0 0 0 0 0 0 0 0 0 
ZAVALA 12 68 143 64 64 59 59 42 42 25 25 8 6 2 2 

TOTAL 407 1,141 1,386 1,143 1,143 1,146 1,146 1,176 1,176 1,206 1,206 1,236 1,236 1,331 1,331 I 

REACH THREE 
ATASCOSA 128 1169 1752 1393 1393 1269 1269 1362 1362 1454 1454 1547 1547 1646 1646 
BEXAR 60 0 207 0 0 0 0 0 0 0 0 0 0 0 01 
DUVAL 33 243 1182 750 750 450 450 90 90 0 0 0 0 0 0 
KARNES 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
lA SAllE 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
MCMUllEN 9 446 229 404 404 362 362 373 373 1516 1516 2376 2376 3389 3389 
WEBB 27 362 66 134 134 91 91 62 62 50 50 44 44 38 38 
WilSON 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL 273 2,220 3,456 2,681 2,681 2,172 2,172 1,867 1,667 3,020 3,020 3,967 3,967 5,073 5,073 

REACH FOUR 
BEE 15 15 0 14 14 3 3 0 0 0 0 0 0 0 0 
JIM WEllS 102 0 225 0 0 0 0 0 0 0 0 0 0 0 0 
LIVE OAK 61 1428 1260 1374 1374 653 653 292 292 208 208 216 216 225 225 
NUECES 6 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
SAN PATRICIO 20 0 24 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL 206 1,443 1,510 1,388 1,388 656 656 292 292 208 208 216 216 225 225 

BASIN TOTAl: 1,563 5,141 6,766 5,636 5,636 4,486 4,486 3,952 3,952 5,117 5.117 6,187 6,187 7,492 7,492 - --_._-- -

'Texas Water Development Board, October 1989 
, 'Includes only thOse parts of counties located within the Nueces BaSin 



APPENDIX A -- TABLE 7 
NUECES BASIN LIVESTOCK WATER USE PROJECTIONS --1990 to 2040· 

WATER USE LIVESTOCK WATER USE PROJECTIONS 

1974 l 1980 l 1985 
1990 I 2000 I 2010 I 2020 I 2030 I 2040 

COUNTIES" ~IH~HI~I~HI~IH~HI~IH~I~I~HI~I~ 
(---------- ACRE/FT. OF WATER ----------) I 

REACH ONE 
BANDERA 123 109 83 128 128 148 148 148 146 146 148 148 148 148 148 
EDWARDS 538 418 212 474 474 530 530 530 530 530 530 530 530 530 530 
KINNEY 329 258 196 297 297 337 337 337 337 337 337 337 337 337 337 , 
MEDINA 1,572 1,245 1,178 1,479 1,479 1,713 1,713 1,713 1,713 1,713 1,713 1,713 1,713 1,713 1,713 
REAL 276 225 177 259 259 294 294 294 294 294 294 294 294 294 294 
UVALDE 1,709 1,411 1,422 1,640 1,640 1,869 1,869 1,869 1,869 1,669 1,869 1,869 1,869 1,869 1,869 

TOTAL 4,547 4,968 4,607 5,789 5,789 6,612 6,612 6,612 6,612 6,612 6,612 6,612 6,612 6,612 6,612 
, 

REACH TWO 
DIMMIT 1,066 644 637 765 765 886 686 886 886 886 886 886 886 886 886 
FRIO 1,558 1,113 1,198 1,322 1,322 1,532 1,532 1,532 1,532 1,532 1,532 1,532 1,532 1,532 1,532 
MAVERICK 506 552 971 656 656 761 761 761 761 761 761 761 761 761 761 
ZAVALA 1,164 1,190 1,131 1,414 1,414 1,639 1,639 1,639 1.639 1.639 1,639 1.639 1,639 1.639 1.639 

TOTAL 4,294 3.499 3.937 4.157 4.157 4.818 4,818 4.818 4,818 4.618 4.818 4.616 4.616 4.616 4.616 . 
REACH THREE 

ATASCOSA 1.642 1.369 1.946 1.622 1,622 1,676 1.676 1.676 1.876 1.676 1.676 1.676 1,676 1,876 
1,

876
1 

BEXAR 34 20 23 20 20 20 20 20 20 20 20 20 20 20 20 
DUVAL 366 395 246 469 469 544 544 544 544 544 544 544 544 544 544 
KARNES 203 103 116 123 123 143 143 143 143 143 143 143 143 143 143 
LASALLE 1.162 900 1.047 1.069 1.069 1.236 1.238 1.238 1.236 1.238 1.238 1,238 1.238 1.236 

1.
238

1 MCMULLEN 1,026 898 426 1.067 1.067 1.237 1.237 1.237 1.237 1.237 1.237 1.237 1.237 1.237 1.237 
WEBB 1.022 899 794 1.068 1.068 1.238 1.238 1.238 1.238 1.238 1.238 1.238 1,238 1,238 1,238 
WILSON 132 126 132 149 149 173 173 173 173 173 173 173 173 173 173 

TOTAL 5.769 4.710 4.734 5.587 5.567 6,469 6,469 6.469 6.469 6.469 6.469 6.469 6.469 6,469 6.469 

REACH FOUR 
BEE 154 111 121 132 132 153 153 153 153 153 153 153 153 153 153 
JIM WELLS 213 174 146 207 207 240 240 240 240 240 240 240 240 240 240 
LIVE OAK 1,065 603 900 954 954 1,105 1,105 1,105 1.105 1.105 1.105 1,105 1.105 1.105 1,105 
NUECES 55 27 36 32 32 38 38 38 38 38 38 38 36 38 38 
SAN PATRICIO 270 192 401 228 228 265 265 265 265 265 265 265 265 265 265 

TOTAL 1,757 1.307 1.604 1.553 1,553 1,801 1,801 1,801 1.601 1.801 1,801 1,601 1,601 1,801 1.601 

BASIN TOTAL: 16,367 14.484 14,682 17,086 17,066 19,700 19,700 19,700 19,700 19,700 19,700 19,700 19,700 19,700 19,700 

'Texas Water Devetopment Board, October 1989. 
, 'Includes only those pariS of counties located Within the Nueces Basin. 



APPENDIX A -- TABLE 8 
NUECES BASIN TOTAL WATER USE PROJECTIONS -- 1990 to 2040' 

'--~WATERUSE ~-~~--.-~.-.~~--.--- .. - ... -... -.--..... ---..... ~---~-.-

COUNTIES" I 1974 1985 LOW HIGI~ 

REACH ONE 
BANDERA 
EDWARDS 
KINNEY 
MEDINA 

219 419 
866 765 
345 590 

61,505 98,086 
REAL 2,062 905 
UVALDE 77,126 83,409 

TOTAL 142,123 184,174 

REACH TWO 
DIMMIT 36,226 
FRIO 77,596 
MAVERICK 3,864 
ZAVALA 149.737 

TOTAL 267,423 

REACH THREE 
ATASCOSA 
BEXAR 
DUVAL 
KARNES 
LA SALLE 
MCMULLEN 
WEBB 
WILSON 

61,318 
2,953 

791 
248 

15.042 
1,137 
1,097 
4,425 

27,533 
80,424 

1.777 
111.249 
220,983 

79.806 
3,811 
1,209 

363 
15,261 

1.432 
1,297 
2,850 

TOTAL 87,011 106,029 

REACH FOUR 
BEE 
JIM WELLS 
LIVE OAK 
NUECES 
SAN PATRICIO 

TOTAL 

302 
1,392 
4,880 
4,736 
2,386 

13,696 

237 
1,302 
5.676 
6,997 
1,340 

15,552 

260 
287 
363 

77.236 
1,276 

162.270 
241,692 

25.713 
55.127 

3,330 
104.033 
188.203 

45,537 
3.786 
1.976 

266 
5,599 

797 
908 

2.389 
61,258 

251 
1,220 
8.067 
6,890 
1,688 

18,116 

361 
562 
532 

49.059 

374 
565 
586 

61,553 

397 
623 
513 

36,123 

425 
626 
604 

56,850 
1,457 1,551 1,481 1,574 

86,676 108,706 64,544 100.843 
138.647 173,335 103.681 160.922 

17,320 
92,907 

2,022 
71,044 

183,293 

66,894 
2,867 
2,205 

188 
8,660 
1,643 
1,288 
5,055 

88,800 

284 
1,367 
8,448 
8,736 
2,008 

20,843 

21,128 
118,038 

2,409 
90,298 

231,873 

81.942 
3,501 
2,218 

189 
10,568 

1,645 
1,290 
6,460 

107,813 

284 
1,464 
8,839 
8,942 
2,036 

21,565 

13,742 
66,099 

1,726 
50,423 

131,990 

56.909 
2,226 
2,013 

207 
6,835 
1,766 

20,139 
107,529 

2,365 
82,543 

212.576 

81.724 
3,298 
2,050 

210 
10,010 

1,780 
1,431 1,437 
3,565 5,882 

74,952 106,391 

302 
1,402 
7,877 
8,924 
2,179 

20,684 

304 
1,506 
8,361 
9,243 
2,265 

21,679 

412 464 
632 636 
505 591 

34,551 54,107 
1,453 1,560 

62,632 96,750 
100,185 154,108 

13,652 19,869 
62,350 101,441 

1,675 2,276 
47,738 78,103 

125.415 201.689 

55,118 
2,244 
1,685 

206 
6,615 
1.777 
1,410 
3,356 

78,512 
3.274 
1,745 

210 
9,625 
1,792 
1,419 
5,534 

72,411 102,111 

303 
1,407 
7,415 
9,102 
2,323 

20,550 

307 
1,517 

10,443 
9,611 
2,438 

24,316 

420 478 
642 652 
499 581 

33,093 51,389 
1,441 1,553 

60,849 92,726 
96,944 147,379 

13,683 
58,854 

1,628 
45,238 

119.403 

53,462 
2,585 
1,652 

207 
6,428 
2,925 
1,407 
3.159 

71.825 

315 
1,424 
9,798 
9,502 
2,466 

23,505 

19,608 
95,424 

2,190 
73,849 

191.071 

75.276 
3,662 
1.723 

211 
9,253 
2,948 
1.422 
5,190 

99,685 

325 
1,542 

15,859 
10,366 
2,665 

30,757 

429 
659 
495 

31,651 
1,450 

59,189 
93,873 

13,787 
55,262 

1,578 
42,780 

113,407 

51,858 
3,487 
1,733 

210 
6,261 
3,800 
1.418 
2,964 

71,731 

336 
1,438 

15,319 
10,224 
2,628 

29,945 

490 
674 
572 

48,744 
1,569 

88,939 
140.988 

19,433 
89,445 

2,106 
69,751 

180,735 

72,298 
4,890 
1,810 

214 
8,898 
3,832 
1,435 
4,857 

98,234 

351 
1,568 

17,908 
11,406 
2,901 

34,134 

434 497 
668 687 
489 562 

30,080 46,188 
1,455 1.576 

57,048 84.751 
90.174 134,261 

13,670 
51,726 

1,528 
40,308 

107,232 

50.077 
3,609 
1,775 

211 
6,048 
4,821 
1,423 
2,769 

70.733 

344 
1,448 

15,337 
10,655 
2,732 

30,516 

19,004 
83,522 

2,021 
65,766 

170,313 

69.115 
5,156 
1,856 

216 
8,502 
4,857 
1,441 
4,526 

95.669 

363 
1,585 

22,945 
12,088 

3,068 
40,049 

L BASIN TOTAL: i 510,253_S2E>~~!... 509,269 __ ~31,5~?_.5~~5136~?I,~07_. ~Q.1,56~~?61_~~~,224~~ 1,677 468,892 308,956 .~54,O~I_ ~~,655 .... ~~<l,?92 
'Texas Water Development Board, October 1989. High Per Capila MuniCipal Water Use with Conservation . 
• 'Includes only those pariS 01 counlltls located wllhin Ihe Nuoces Basin. 



APPENDIX A -- TABLE 9 
SAN ANTONIO - NUECES COASTAL BASIN POPULATION PROJECTIONS --1990 to 2040· 

POPULATION POPULATION PROJECTIONS 

1974 I 1980 I 1985 

1990 J 2000 I 2010 I 2020 I 2030 I 2040 I 
COUNTIES" ~IH~HI~IH~HI~IH~HI~I~HL~lH~HI~IH~1 

ARANSAS 10.748 14.260 17.482 18.844 18.992 21.525 21.839 24.677 25.174 27.845 29.691 31.786 35.108 33.972 38.190 
BEE 23.233 25.103 26.314 26.495 26.582 29.359 29.714 32.006 32.845 34.833 36.957 38.292 41.628 40.170 44.208 
GOLIAD 423 358 402 440 442 481 511 525 565 576 635 625 707 651 747 
KARNES 241 233 223 193 198 202 211 212 223 222 235 231 246 236 251 
REFUGIO 9.312 9.194 8.634 8.456 8.475 8.368 8.457 8.220 8.309 7.865 7.955 7.485 7.580 7.485 7.580 
SAN PATRICIO 43.329 49.361 52.585 53.541 54.015 62.983 65.545 71.256 74.986 78.577 85.805 85.358 94.888 88.932 99.750 

BASIN TOTAL 87.286 98.509 105.640 107.969 108.704 122.918 126.277 136.896 142.102 149.918 161.278 163.777 180.157 171.446 190.726 
--_._--

'Texas Water Development Board. October 1989. 
"Includes only those parts 01 counties located within the San Antonio - Nueces Coastal Basin. 



APPENDIX A -- TABLE 10 
SAN ANTONIO - NUECES COASTAL BASIN MUNICIPAL WATER USE PROJECTIONS -- 1990 to 2040' 

WATER USE MUNICIPAL WATER USE PROJECTIONS 

1974 1 1980 I 1985 

1990 I 2000 I 2010 I 2020 I 2030 I 2040 
COUNTIES" ~IH~HI~I~HI~IH~I~I~HI~IH~HI~IH~H 

(---------- ACRE/FT. OF WATER ----------) 

ARANSAS 1.816 2.792 2.155 3.985 4.016 4.321 4.383 4.685 4.780 5.132 5.470 5.854 6.463 6.254 7.029 
BEE 3.739 3.528 3.794 4.546 4.560 4.760 4.814 4.898 5.017 5.154 5.447 5.627 6.086 5.886 6.441 
GOLIAD 54 42 76 93 93 96 100 98 103 103 110 109 120 113 125 
KARNES 33 27 150 47 48 47 49 46 49 47 50 49 52 50 53 
REFUGIO 1.145 1.433 1.275 1.422 1.425 1.335 1.349 1.241 1,254 1,153 1,166 1,097 1,112 1.097 1,112

1 

SAN PATRICIO 4,754 6,322 5,779 8,206 8.279 9,131 9,494 9.757 10,256 10,435 11,375 11,316 12.556 11,782 13,187 ' 

BASIN TOTAL 11,541 14,144 13.229 18,299 18,421 19.690 20,189 20,725 21,459 22,024 23,618 24,052 26.389 25.182 27,947 
---

'Texas Waler Development Board, October 1989. High Per Capita with Conservation. 
, 'Includes only those parts 01 counties located within the San Antonio - Nueces Coastal Basin. 



APPENDIX A -- TABLE 11 
SAN ANTONIO - NUECES COASTAL BASIN MANUFACTURING WATER USE PROJECTIONS -- 1990 to 2040· 

WATER USE MANUFACTURING WATER USE PROJECTIONS 

1974 I 1980 1 1985 

1990 I 2000 I 2010 1 2020 I 2030 j 2040 
COUNTIES·· ~IH~HI~IH~HI~IH~HI~I~I~I~HI~jH~H 

(---------- ACRE/FT. OF WATER ----------) 

ARANSAS 644 146 165 199 200 243 261 281 325 322 401 362 486 406 554 

BEE 32 75 1 1 1 2 2 2 3 2 3 3 4 3 5 
GOLIAD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
KARNES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
REFUGIO 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
SAN PATRICIO 12.870 14.299 6.537 7.496 7.670 11.649 14.069 13.341 17.634 14.934 21.110 16.469 24.054 18.176 27,483 

BASIN TOTAL 13.555 14.520 6.703 7.696 7.871 11.894 14.332 13.624 17.962 15.258 21.514 16.834 24.544 18.585 28.042 1 

i 

Texas Waler Development Board. October 1989 . 
• • Includes only those parts 01 counties located within the San Antonio - Nueces Coastal Basin. 



APPENDIX A -- TABLE 12 
SAN ANTONIO - NUECES COASTAL BASIN STEAM ELECTRIC WATER USE PROJECTIONS -- 1990 to 2040' 

WATER USE 
2030 2040 

COUNTIES" 1974 1985 LOW=rHIGH LOW I HIGH 

ARANSAS 0 0 0 0 0 0 0 0 0 0 
BEE 0 0 0 0 0 0 0 0 0 0 0 0 
GOLIAD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
KARNES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
REFUGIO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
SAN PATRICIO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

BASIN TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

'Texas Water Development Board. October 1989. 
, 'Includes only those parts 01 counties located within the San Antonio - Nueces Coastal Basin. 



APPENDIX A -- TABLE 13 
SAN ANTONIO - NUECES COASTAL BASIN IRRIGATION WATER USE PROJECTIONS --1990 to 2040· 

WATER USE IRRIGATION WATER USE PROJECTIONS 

1974 I 1980 I 1985 

1990 J 2000 I 2010 I 2020 I 2030 I 2040 -----J 
COUNTIES" ~1~HI~I~HI~IH~HL~IH~HI~IH~Hl~IH~ 

(---------- ACRE/FT. OF WATER ----------) 

ARANSAS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

BEE 1,597 2,000 740 1,050 1,155 1,050 1,155 1,050 1,155 1,050 1,155 1,050 1,155 1,050 1,155 

GOLIAD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
KARNES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
REFUGIO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
SAN PATRICIO 4,721 1,316 1,667 3,360 3,682 3,360 3,682 3,360 3,682 3,360 3,682 3,360 3,682 3,360 3,682 

BASIN TOTAL 6,318 3,316 2,407 4,410 4,837 4,410 4,837 4,410 4,837 4,410 4,837 4,410 4,837 4,410 4,837 

'Texas Water Development Board, October 1989 . 
• 'Includes only those parts of counties located within the San Antonio - Nueces Coastal Basin. 



APPENDIX A -- TABLE 14 
SAN ANTONIO - NUECES COASTAL BASIN MINING WATER USE PROJECTIONS --1990 to 2040' 

WATER USE MINING WATER USE PROJECTIONS 

1974 I 1980 I 1985 

1990 I 2000 I 2010 I 2020 I 2030 I 2040 J 
COUNTIES' , ~IH~HI~I~HI~IH~HI~IH~HI~IH~HI~IH~HI 

(---------- ACRE/FT. OF WATER ----------) 

ARANSAS 55 45 0 79 79 113 113 85 85 57 57 29 29 14 14 

BEE 109 371 121 336 336 300 300 253 253 205 205 158 158 121 121 

GOLIAD 4 0 1 45 45 89 89 63 63 38 38 12 12 3 3 
KARNES 4 0 0 44 44 68 88 63 63 37 37 12 12 3 3 
REFUGIO 138 316 53 292 292 268 268 224 224 180 180 136 136 102 102 
SAN PATRICIO 392 148 74 153 153 168 168 134 134 100 100 66 66 43 43 

BASIN TOTAL 702 880 249 949 949 1.026 1,026 822 822 617 617 413 413 286 286 
- - --

'Texas Water Development Board, October 1989. 
, 'Includes only those parts of counties located within the San Antonio - Nueces Coastal Basin. 



APPENDIX A -- TABLE 15 
SAN ANTONIO - NUECES COASTAL BASIN LIVESTOCK WATER USE PROJECTIONS --1990 to 2040' 

WATER USE LIVESTOCK WATER USE PROJECTIONS 

1974 I 1980 I 1985 

1990 I 2000 I 2010 J 2020 I 2030 I 2040 
COUNTIES" ~IH~I~LH~HJ~j~Hl~IH~Hl~IH~Hl~IH~H 

(---------- ACRE/FT. OF WATER ----------) 

ARANSAS 68 68 33 80 80 93 93 93 
, 

93 93 93 93 93 93 93 
BEE 1,129 843 917 1,002 1,002 1,161 1,161 1,161 1,161 1,161 1,161 1,161 1,161 1,161 1,161 
GOLIAD 410 360 511 427 427 495 495 495 495 495 495 495 495 495 495 
KARNES 101 61 70 73 73 85 85 85 85 85 85 85 85 85 85 
REFUGIO 670 473 515 560 560 648 648 646 648 648 648 648 648 648 648 I 

SAN PATRICIO 549 384 800 456 456 529 529 529 529 529 529 529 529 529 529 

BASIN TOTAL 2,927 2,189 2,846 2,598 2,598 3,011 3,011 3,011 3,011 3,011 3,011 3,011 3,011 3.011 3.011 
- -------

'Texas Water Development Board, October 1989. 
, 'Includes only those parts of counties located within the San Antonio - Nueces Coastal Basin. 



APPENDIX A -- TABLE 16 
SAN ANTONIO - NUECES COASTAL BASIN TOTAL WATER USE PROJECTIONS --1990 to 2040' 

WATER USE TOTAL WATER USE PROJECTIONS 
1990 \ 2000 I 2010 \ 2020 I 2030 I 2040 

COUNTIES" 1974 I 1980 I 1985 ~\H~I~IH~HI~IH~HI~I~HI~IH~HI~IH~H 
(---------- ACRE/FT. OF WATER ----------) 

ARANSAS 2,583 3,051 2,353 4,343 4,375 4,770 4,850 5,144 5,283 
BEE 6,606 6,817 5,573 6,935 7,054 7,273 7,432 7,364 7,589 
GOLIAD 468 402 588 565 565 680 684 656 661 
KARNES 138 88 220 164 165 220 222 194 197 
REFUGIO 1,962 2,222 1,843 2,274 2,277 2,251 2,265 2,113 2,126 
SAN PATRICIO 23,286 22,469 14,857 19,671 20,240 24,837 27,942 27,121 32,235 

BASIN TOTAL 35,043 35,049 25,434 33,952 34,676 40,031 43,395 42,592 48,091 

Texas Water Development Board, October 1989. High Per Capita Municipal Water Use with Conservation. 
, 'Includes only those parts of counties located within the San Antonio - Nueces Coastal Basin. 

5,604 
7,572 

636 
169 

1,981 
29,358 

45,320 

6,021 6,338 7,071 6,767 7,690 
7,971 7,999 8,564 8,221 8,883 

643 616 627 611 623 
172 146 149 138 141 

1,994 1,881 1,896 1,847 1,862 
36,796 31,740 40,887 33,890 44,924 

53,597 48,720 59,194 51,474 64,123 



APPENDIX A -- TABLE 17 
NUECES - RIO GRANDE COASTAL BASIN POPULATION PROJECTIONS --1990 to 2040· 

POPULATION POPULATION PROJECTIONS 

2040 ! 
1974 I 1980 I 1985 

1990 I 2000 I 2010 I 2020 1 2030 I 
COUNTIES" ~IH~HI~IH~HI~IH~HI~IH~HI~I~~H: lOW I HIGH· 

BROOKS 8.172 8.428 9.266 9.553 9.592 10.382 10.533 11.222 11.598 12.159 12.893 13.159 14.042 13.691 14.657 
DUVAL 8.520 8.737 9.005 8.591 8.704 9.364 9.693 10.199 10.771 11.057 11.770 11.867 12.639 12.296 13.096 
JIM WEllS 33.635 35.288 38.914 37.519 38.108 39.723 41.653 43.797 46.921 48.219 53.346 52.009 59,722 54.002 63.182 
KlEBERG 33.243 33.358 34.495 32.015 32.166 34.303 35.439 37.605 40.206 42.085 47.724 48.263 56.476 51.693 61.459 
NUECES 239.100 254.954 282.552 292.648 294.448 319.026 328.059 350.056 373.124 396.351 448.276 464.288 538.180 502.679 589.947 

BASIN TOTAL 322.670 340.765 374.232 380.326 383.018 412.798 425.377 452.879 482.620 509.871 574.009 589.586 681.059 634.361 742.341 
- --- ----- - -----_.-

'Texas Water Development Board. October 1989. 
, 'Includes only those parts 01 counties located within the Nueces - Rio Grande Coastal Basin. 



APPENDIX A -- TABLE 18 
NUECES - RIO GRANDE COASTAL BASIN MUNICIPAL WATER USE PROJECTIONS --1990 to 2040· 

WATER USE MUNICIPAL WATER USE PROJEGnONS 

1974 I 1980 I 1985 

1990 I 2000 J 2010 1 2020 I 2030 I 2040 
COUNTIES·· ~IH~HI~IH~HI~I~HI~IH~HI~I~HI~IH~H 

(---------- ACRElFT. OF WATER ----------) 

BROOKS 1,309 1,136 1,411 1,593 1,600 1,646 1,670 1,683 1,738 1,774 1,880 1,921 2,050 2,000 2,141 

DUVAL 745 1,476 1,294 1,651 1,672 1,706 1,767 1,759 1,857 1,852 1,971 1,987 2,117 2,060 2,194 

JIM WEllS 4,502 7,458 5,938 9,253 9,398 9,290 9,742 9,716 10,410 10,380 11,484 11,225 12,891 11,655 13,637 
KlEBERG 3,981 7,037 5,121 6,732 6,763 6,841 7,064 7,088 7,570 7,699 8,716 8,624 10,307 9,443 11,207 

NUECES 38,990 61,755 48,203 70,581 71,007 73,152 75,176 75,985 80,883 83,559 94,289 97,750 113,043 105,742 123,811 

BASIN TOTAL 49,527 78,862 61,967 89,810 90,440 92,635 95,419 96,231 102,458 105,264 118,340 121,707 140,408 130,900 152,990 
- - - ---------------_ .. - ------------------- - -- ----

'Texas Waler Development Board, October 1989. High Per Capila with Conservation. 
, 'Includes only those parts of counties localed within the Nueces - Rio Grande Coastal Basin. 



APPENDIX A -- TABLE 19 
NUECES - RIO GRANDE COASTAL BASIN MANUFACTURING WATER USE PROJECTIONS -- 1990 to 2040· 

WATER USE MANUFACTURING WATER USE PROJECTIONS 

1974 I 1980 I 1985 

1990 I 2000 I 2010 I 2020 I 2030 I 2040 
COUNTIES" lOW I HIGH I lOW I HIGH I LOW I HIGH I LOW I HIGH I LOW I HIGH I LOW I HIGH 

(---------- ACRE/FT. OF WATER ----------) 
I 

BROOKS 41 9 9 9 9 10 11 11 12 12 14 13 16 14 18 ' 

DUVAL 42 25 0 0 0 0 0 0 0 0 0 0 0 0 0 
JIM WEllS 80 118 118 132 132 154 165 173 198 192 240 210 287 230 347 
KlEBERG 46 30 30 32 32 36 37 39 45 44 53 49 61 52 74 
NUECES 26.604 26.988 30.331 30.509 31.172 32.754 35.890 33.128 38.519 34.969 42.341 36.742 45.937 38.754 49.854 

BASIN TOTAL 26.813 27.170 30.488 30,682 31.345 32.954 36.103 33.351 38.774 35,217 42.648 37,014 46.301 39.050 50.293 1 
-- -- -_._--

'Texas Water Development Board. October 1989 . 
• 'Includes only those parts of counties located within Ihe NU8Ces - Rio Grande Coastal Basin. 



APPENDIX A -- TABLE 20 
NUECES - RIO GRANDE COASTAL BASIN STEAM ELECTRIC WATER USE PROJECTIONS -- 1990 to 2040· 

WATER USE STEAM ELECTRIC WATER USE PROJECTIONS I 

1974 I 1980 I 1985 
1990 I 2000 I 2010 I 2020 I 2030 I 2040 I 

COUNTIES" ~I~HI~I~HI~IH~HI~IH~HI~I~~HI~I~H 
(---------- ACRE/FT. OF WATER ----------) 

BROOKS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
DUVAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
JIM WELLS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
KLEBERG 0 0 0 0 0 0 0 0 0 0 500 0 1,500 1,500 2,500 
NUECES 0 171 210 300 300 500 500 500 500 500 500 500 500 500 500 

BASIN TOTAL 0 171 210 300 300 500 500 500 500 500 1,000 500 2,000 2,000 3,000 
- ----

'Texas Water Development Board, October 1989. 
"Includes only those parts of counties located within the Nueces - Rio Grande Coastal Basin. 



APPENDIX A -- TABLE 21 
NUECES - RIO GRANDE COASTAL BASIN IRRIGATION WATER USE PROJECTIONS --1990 to 2040· 

WATER USE IRRIGATION WATER USE PROJECTIONS 

1974 I 1980 J 1985 

1990 I 2000 J 2010 I 2020 I 2030 I 2040 
COUNTIES" LOW J HIGH I LOW I HIGH I LOW J HIGH I LOW I HIGH I LOW I HIGH I LOW I HIGH 

(---------- ACRE/FT. OF WATER ----------) 

BROOKS 1,632 300 250 450 495 450 495 450 495 450 495 450 495 450 495 
DUVAL 2,909 3,000 2,042 2,815 3,095 2,815 3,095 2,815 3,095 2,815 3,095 2,815 3,095 2,815 3,095 
JIM WELLS 1,936 2,013 1,200 1,671 1,837 1,671 1,837 1,671 1,837 1,671 1,837 1,671 1,837 1,671 1,837 
KLEBERG 505 600 500 550 600 550 600 550 600 550 600 550 600 550 600 
NUECES 16 169 1,664 1,211 1,330 1,211 1,330 1,211 1,330 1,211 1,330 1,211 1,330 1,211 1,330 

BASIN TOTAL 6,998 6,082 5,656 6,697 7,357 6,697 7,357 6,697 7,357 6,697 7,357 6,697 7,357 6,697 7,357 

Texas Water Development Board, October 1989. 
, 'Includes only those parts of counties located within the Nueces - Rio Grande Coastal Basin. 



APPENDIX A -- TABLE 22 
NUECES - RIO GRANDE COASTAL BASIN MINING WATER USE PROJECTIONS --1990 to 2040· 

WATER USE MINING WATER USE PROJEGnONS 

1974 I 1980 I 1985 

1990 I 2000 I 2010 I 2020 I 2030 I 2040 I 

COUNTIES" ~IH~HJ~IH~HI~IH~HI~IH~HI~IH~HI~IH~H 
(---------- ACRE/FT. OF WATER ----------) 

BROOKS 37 185 158 151 151 117 117 103 103 88 88 74 74 62 62 
DUVAL 104 301 766 190 190 183 183 140 140 121 121 110 110 105 105 

JIM WELLS 498 243 9 437 437 414 414 396 396 379 379 361 361 348 348 
KlEBERG 133 1,593 1,173 1,272 1,272 950 950 844 844 739 739 633 633 542 542 
NUECES 1,464 393 32 480 480 568 568 586 586 604 604 622 622 649 649 

BASIN TOTAL 2,236 2,715 2,138 2,530 2,530 2,232 2,232 2,069 2,069 1,931 1,931 1,800 1,800 1,706 1,706 
"---- ------

"Texas Water Development Board, October 1989. 
" "Includes only thOse parts of counties located within the Nueces - Rio Grande Coastal Basin. 



APPENDIX A -- TABLE 23 
NUECES - RIO GRANDE COASTAL BASIN LIVESTOCK WATER USE PROJECTIONS --1990 to 2040· 

WATER USE LIVESTOCK WATER USE PROJECTIONS 

1914 I 1980 I 1985 
1990 I 2000 I 2010 I 2020 I 2030 I 2040 

COUNTIES·· ~IH~HI~I~I~I~I~IH~HI~IH~I~IH~ 
(---------- ACRE/FT. OF WATER ----------) 

BROOKS 968 823 615 918 918 1.133 1,133 1,133 1,133 1,133 1,133 1,133 1,133 1,133 1,133 
DUVAL 1,158 1,282 801 1,522 1,522 1,162 1,162 1,162 1,162 1,162 1,162 1,162 1,162 1,162 1,762 
JIM WELLS 1,038 862 722 1,020 1,020 1,179 1,179 1,179 1,119 1,179 1,179 1,179 1,179 1,179 1,179 
KLEBERG 1,152 1,012 1,341 1,271 1,271 1,470 1,470 1,470 1,410 1,470 1,470 1,410 1,410 1,470 1,410 
NUECES 441 230 302 212 212 314 314 314 314 314 314 314 314 314 314 

BASIN TOTAL 4,757 4,269 3,853 5,063 5,063 5.858 5,858 5,858 5,858 5,858 5,858 5,858 5.858 5,858 5,858 

• Texas Water Development Board, October 1989 . 
• • Includes only those parts of counties located within the Nueces - Rio Grande Coastal Basin. 



APPENDIX A -- TABLE 24 
NUECES - RIO GRANDE COASTAL BASIN TOTAL WATER USE PROJECTIONS -- 1990 to 2040· 

WATER USE TOTAL WATER USE PROJECTIONS 
1990 I 2000 I 2010 I 2020 I 2030 I 2040 

COUNTIES·· 1974 I 1980 I 1985 lOW I HIGH I LOW I HIGH I LOW I -HIGH I LOW I HIGH I LOW I HIGH I LOW I HIGH 

(---------- ACRE/FT. OF WATER ----------) 

BROOKS 3,987 2,453 2,503 3,181 3,233 3,356 3,426 3,380 3,481 
DUVAL 4,958 6,084 4,909 6,178 6,479 6,466 6,807 6,476 6,854 
JIM WELLS 8,054 10,694 7,987 12,513 12,824 12,708 13,337 13,135 14,020 
KLEBERG 5,817 10,332 8,171 9,857 9,938 9.647 10.121 9.991 10,529 
NUECES 67,515 89,706 80,742 103,353 104,561 108,499 113,778 111,724 122,132 

BASIN TOTAL 90,331 119,269 104,312 135,082 137,035 140,876 147,469 144,706 157,016 

"Texas Water Development Board, October 1989. High Per Capita Municipal Water Use with Conservallon. 

" "Includes only Ihose parts 01 counlies located wilhin the Nueces - Rio Grande Coastal Basin. 
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APPENDIX A -- TABLE 25 

CHOKE CANYON/LAKE CORPUS CHRISTI RESERVOIR SERVICE AREA POPULATION PROJECTIONS --1990 to 2040' 

POPULATION POPULATION PROJECTIONS 

1980 I 1985 

1990 I 2000 I 2010 I 2020 I 2030 I 2040 
COUNTIES LOW I HIGH I LOW I HIGH I LOW I HIGH I LOW I HIGH I LOW I HIGH I LOW I HIGH 

I 
COASTAL AREA 

ARANSAS 14,260 17,482 18,844 18,992 21,525 21,839 24,677 25,174 27,845 29,691 31,786 35,108 33,972 38,190 
SAN PATRICIO 58,013 61,764 62,537 63,090 73,057 76,028 82,655 86,981 91,149 99,533 98,934 109,979 103,077 115,615 
NUECES 268,215 297,018 307,637 309,530 335,274 344,767 367,720 391,953 416,112 470,625 487,213 564,753 527,362 618,915

1 

KLEBERG 33,358 34,495 32,015 32,166 34,303 35,439 37,605 40,206 42,085 47,724 48,263 56,476 51,693 61,459 
SUBTOTAL 373,846 410,759 421,033 423,778 464,159 478,073 512,657 544,314 577,191 647,573 666,196 766,316 716,104 834,179 

INLAND AREA 
ATASCOSA 25,055 28,524 31,369 31,567 36,236 36,659 40,325 41,398 43,948 45,228 47,034 49,331 48,658 51,525 
BEE 26,030 27,271 27,389 27,479 30,359 30,726 33,093 33,960 36,045 38,243 39,659 43,114 41,604 

45, 786
1 

REFUGIO 9,289 8,729 8,550 8,570 8,461 8,551 8,312 8,402 7,953 8,044 7,569 7,665 7,569 7,665 
LIVE OAK 9,606 9,549 9,094 9,284 9,459 9,851 9,756 10,264 9,847 10,526 9,918 10,734 9,952 10,838 
MCMULLEN 789 970 976 984 998 1,081 1,055 1,153 1,121 1,276 1,221 1,425 1,275 1,505 
DUVAL 12,517 13,327 13,116 13,289 14,297 14,800 15,575 16,449 16,887 17,976 18,125 19,303 18,779 20,001 
JIM WELLS 36,498 40,330 38,939 39,550 41,232 43,235 45,434 48,674 50,033 55,353 53,937 61,936 56,005 65,525 
BROOKS 8,428 9,266 9,553 9,592 10,382 10,533 11,222 11,598 12,159 12,893 13,159 14,042 13,691 14,657 

SUBTOTAL 128,212 137,966 138,986 140,315 151,424 155,436 164,772 171,898 177,993 189,539 190,622 207,550 197,533 217,502 

TOTAL 502.058 548.725 560.019 564.093 615.583 633,509 677.429 716.212 755.184 837.112 856,818 973.866 913,637 1.051,681 I 

"Texas Water Development Boaro, October 1989. 



APPENDIX A -- TABLE 26 

CHOKE CANYON/LAKE CORPUS CHRISTI RESERVOIR SERVICE AREA MUNICIPAL WATER USE PROJECTIONS -- 1990 to 2040· 

WATER USE MUNICIPAL WATER USE PROJECTIONS 

1960 I 1985 
1990 I 2000 I 2010 I 2020 I 2030 I 2040 

COUNTIES LOW I HIGH I LOW I HIGH I LOW I HIGH I LOW I HIGH I LOW I HIGH T LOWj HIGH 
(---------- ACRE/FT. OF WATER ----------) 

COASTAL AREA 
ARANSAS 2,792 2,155 3,985 4,016 4,321 4,383 4,685 4,780 5,132 5,470 5,854 6,463 6,254 7,029 
SAN PATRICIO 7,263 6,752 9,594 9,679 10,604 11,026 11,333 11,913 12,123 13,216 13,137 14,579 13,678 15,312 
NUECES 64,834 50,568 74,108 74,557 76,793 78,920 79,742 84,888 87,661 98,927 102,525 118,578 110,892 129,856 
KLEBERG 7,037 5,120 6,732 6,763 6,841 7,064 7,088 7,570 7,699 8,716 8,824 10,307 9,443 11,207 

SUBTOTAL 81,926 64,595 94,419 95,015 98,559 101,393 102,848 109,151 112,615 126,329 130,340 149,927 140,267 163,404 

INLAND AREA 

ATASCOSA 4,096 4,941 6,184 6,224 6,782 6,864 7,139 7,331 7,555 7,775 8,082 8,478 8,363 8,855 
BEE 3,639 3,924 4,684 4,698 4,906 4,962 5,048 5,171 5,316 5,619 5,810 6,284 6,077 6,651 
REFUGIO 1,444 1,287 1,436 1,439 1,348 1,363 1,254 1,267 1,165 1,178 1,108 1,123 1,108 1,123 I 

LIVE OAK 1,805 1,316 1,807 1,846 1,783 1,857 1,740 1,829 1,704 1,822 1,714 1,854 1,719 1,872 
MCMULLEN 88 142 172 174 167 181 167 182 172 195 187 219 195 231 
DUVAL 2,047 1,840 2,637 2,671 2,725 2,823 2,810 2,968 2,960 3,150 3,176 3,383 3,291 3,506 
JIM WELLS 7,600 6,112 9,459 9,607 9,498 9,960 9,929 10,639 10,610 11,738 11,469 13,171 11,909 13,934

1 

BROOKS 1,136 1,411 1,593 1,600 1,646 1,670 1,683 1,738 1,774 1,880 1,921 2,050 2,000 2,141 
SUBTOTAL 21,855 20,973 27,972 28,259 28,855 29,680 29,770 31,125 31,256 33,357 33,467 36,562 34,662 38,313 

TOTAL: 103,781 85,568 122,391 123,274 127,414 131,073 132,618 140,276 143,871 159,686 163,807 186,489 174,929 201,717 
I 

'Texas Water Development Board, October 1989. High Per Capita with Conservation. 



APPENDIX A -- TABLE 27 

CHOKE CANYON/LAKE CORPUS CHRISTI RESERVOIR SERVICE AREA MANUFACTURING WATER USE PROJECTIONS -- 1990 to 2040· 

WATER USE MANUFACTURING WATER USE PROJECTIONS I 

1980 I 1985 
1990 I 2000 I 2010 I 2020 I 2030 I 2040 I 

COUNTIES LOW J HIGH I LOW I HIGH I LOW I HIGH I lOW I HIGH I lOW I HIGH I LOW I HIGH 
(---------- ACRE/FT. OF WATER ----------) 

COASTAL AREA 
ARANSAS 146 165 199 200 243 261 281 325 322 401 362 486 406 554 
SAN PATRICIO 14.305 6.760 7.748 7.925 11.950 14.384 13.683 17.997 15.307 21.516 16.871 24.514 18.607 28.008 
NUECES 26.988 30.703 30.918 31.583 33.233 36.406 33.668 39.144 35.569 43.097 37.400 46.849 39.475 50.948 
KlEGERG 30 30 32 32 36 37 39 45 44 53 49 61 52 74 

, 

SUBTOTAL 41,469 37,658 38,897 39.740 45.462 51,088 47,671 57.511 51.242 65,067 54.682 71,910 58.540 79,584 I 

INLAND AREA 
ATASCOSA 3 3 3 3 4 4 5 5 5 6 6 8 6 1~ I BEE 75 1 1 1 2 2 2 3 2 3 3 4 3 
REFUGIO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
LIVE OAK 1.135 1.050 1,013 1,035 1,036 1,116 978 1,087 981 1,094 984 1.103 988 1.113 
MCMUllEN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
DUVAL 25 0 0 0 0 0 0 0 0 0 0 0 0 0 
JIM WEllS 118 118 132 132 154 165 173 198 192 240 210 287 230 347 
BROOKS 9 9 9 9 10 11 11 12 12 14 13 16 14 18 

SUBTOTAL 1.365 1.181 1.158 1.180 1.206 1,298 1.169 1,305 1.192 1.357 1.216 1,418 1.241 1,493 I 

TOTAL 42,834 38,839 40,055 40,920 46.668 52.386 48,840 58.816 52,434 66.424 55,898 73.328 59,781 81.077 
-

'Texas Water Development Board. October 1989. 



APPENDIX A -- TABLE 28 

CHOKE CANYON/LAKE CORPUS CHRISTI RESERVOIR SERVICE AREA STEAM ELECTRIC WATER USE PROJECTIONS -- 1990 to 2040' 

WATER USE STEAM ELECTRIC WATER USE PROJECTIONS 1 

1980 I 1985 
1990 I 2000 I 2010 I 2020 I 2030 I 2040 

COUNTIES ~IH~HI~I~HI~IH~HI~IH~HI~IH~HI~I HIGH 
(---------- ACRE/FT. OF WATER ----------) 

COASTAL AREA 
ARANSAS 0 0 0 0 0 0 0 0 0 0 0 0 0 O! 
SAN PATRICIO 0 0 0 0 0 0 0 0 0 0 0 0 0 0' 
NUECES 3,190 2,730 3,300 3,300 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 
KLEBERG 0 0 0 0 0 0 0 0 0 500 0 1,500 1,500 2,500 

SUBTOTAL 3,190 2,730 3,300 3,300 3,500 3,500 3,500 3,500 3,500 4,000 3,500 5,000 5,000 6,000, 

I 

INLAND AREA 
ATASCOSA 0 6,339 6,339 6,339 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 12,000 
BEE 0 0 0 0 0 0 0 0 0 0 0 0 0 

~I REFUGIO 0 0 0 0 0 0 0 0 0 0 0 0 0 
LIVE OAK 0 0 0 0 0 0 0 2,500 2,500 8.000 8.000 10,000 8,000 15,000 
MCMULLEN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
DUVAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
JIM WELLS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
BROOKS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

SUBTOTAL 0 6,339 6,339 6,339 12,000 12,000 12,000 14,500 14,500 20,000 20,000 22,000 20,000 27,000 ! 

TOTAL 3,190 9,069 9,639 9,639 15,500 15,500 15,500 18,000 18,000 24,000 23,500 27,000 25,000 33,000 I 
---_ ... _-

'Texas Water Development Board, October 1989. 



APPENDIX A -- TABLE 29 

CHOKE CANYON/LAKE CORPUS CHRISTI RESERVOIR SERVICE AREA IRRIGATION WATER USE PROJECTIONS --1990 to 2040· 

WATER USE IRRIGATION WATER USE PROJECTIONS 

1980 I 1985 
1990 I 2000 I 2010 I 2020 I 2030 I 2040 

COUNTIES lOW I HIGH I LOWIHIGH I LOW I HIGH I lOW I HIGH I lOW I HIGH I lOW I HIGH 
(---------- ACRElFT. OF WATER ----------) 

COASTAL AREA 
ARANSAS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
SAN PATRICIO 1,517 1,733 3,500 3,835 3,500 3,835 3,500 3,835 3,500 3,835 3,500 3,835 3,500 3,835 
NUECES 1,081 3,333 3,050 3,350 3,050 3,350 3,050 3,350 3,050 3,350 3,050 3,350 3,050 3,350 
KLEBERG 600 500 550 600 550 600 550 600 550 600 550 600 550 600 

SUBTOTAL 3,198 5,566 7,100 7,785 7,100 7,785 7,100 7,785 7,100 7,785 7,100 7,785 7,100 7,785 

INLAND AREA 
ATASCOSA 73,817 31,571 52,951 68,400 36,102 61,560 33,800 57,684 31,578 53,808 29,298 49,932 27,077 46,170 
BEE 2,000 740 1,050 1,155 1,050 1,155 1,050 1,155 1,050 1,155 1,050 1,155 1,050 1,155 
REFUGIO 0 50 150 165 150 165 150 165 150 165 150 165 150 165 
LIVE OAK 505 3,541 3,300 3,630 3,300 3,630 3,300 3,630 3,300 3,630 3,300 3,630 3,300 3,630 
MCMUllEN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
DUVAL 3,000 2,042 2,815 3,095 2,815 3,095 2,815 3,095 2,815 3,095 2,815 3,095 2,815 3,095 
JIM WEllS 2,999 1,875 2,625 2,885 2,625 2,685 2,625 2,885 2,625 2,885 2,625 2,885 2,625 2,885 
BROOKS 300 250 450 495 450 495 450 495 450 495 450 495 450 495 

SUBTOTAL 82,621 40,069 63,341 79,825 46,492 72,985 44,190 69,109 41,968 65,233 39,688 61,357 37,467 57,595 

TOTAL 85,819 45,635 70,441 87,610 53,592 80,770 51,290 76,894 49,068 73,018 46,788 69,142 44,567 65,380 
- ------- .. _-

'Texas Waler Development Board, October 1989. 



APPENDIX A -- TABLE 30 

CHOKE CANYON/LAKE CORPUS CHRISTI RESERVOIR SERVICE AREA MINING WATER USE PROJECTIONS -- 1990 to 2040· 

WATER USE MINING WATER USE PROJECTIONS 

1980 I 1985 
1990 I 2000 I 2010 I 2020 I 2030 I 2040 

COUNTIES ~IH~HI~IH~HI~IH~HI~IH~I~IH~HI~IH~H 
(---------- ACRE/FT. OF WATER ----------) 

COASTAL AREA 
ARANSAS 45 0 79 79 113 113 85 85 57 57 29 29 14 14 
SAN PATRICIO 148 98 153 153 168 168 134 134 100 100 66 66 43 43 
NUECES 393 33 524 524 656 656 649 649 641 641 634 634 652 652 
KLEBERG 1.593 1.173 1.272 1.272 950 950 844 844 739 739 633 633 542 542 

SUBTOTAL 2.179 1.304 2.028 2.028 1.887 1.887 1.712 1.712 1.537 1.537 1.362 1.362 1.251 1.251 

INLAND AREA 
ATASCOSA 1.171 1.752 1.393 1.393 1.269 1.269 1.362 1.362 2.468 2.468 3.575 3.575 4,684 4.684 
BEE 386 121 350 350 303 303 253 253 205 205 158 158 121 121 
REFUGIO 316 53 292 292 268 268 224 224 180 180 136 136 102 102 
LIVE OAK 1,428 1.260 1,374 1.374 653 653 292 292 208 208 216 216 225 225 
MCMULLEN 446 229 404 404 362 362 373 373 1,516 1.516 2,376 2,376 3.389 3.389 
DUVAL 544 1,948 940 940 633 633 230 230 121 121 110 110 105 105 
JIM WELLS 243 234 437 437 414 414 396 396 379 379 361 361 348 348 
BROOKS 185 158 151 151 117 117 103 103 88 88 74 74 62 62 

SUBTOTAL 4,719 5,755 5,341 5,341 4,019 4,019 3,233 3,233 5.165 5,165 7.006 7,006 9.036 9,036 

TOTAL 6,898 7,059 7.369 7,369 5.906 5,906 4.945 4,945 6,702 6,702 8,368 8,368 10,287 10,287 
----------- ----------- --

·Texas Waler Developmenl Board. Oclober 1989. 



APPENDIX A -- TABLE 31 

CHOKE CANYON/LAKE CORPUS CHRISTI RESERVOIR SERVICE AREA LIVESTOCK WATER USE PROJECTIONS -- 1990 to 2040· 

WATER USE LIVESTOCK WATER USE PROJECTIONS 

1980 I 1985 
1990 I 2000 I 2010 I 2020 I 2030 I 2040 

COUNTIES ~IH~HI~IH~HI~IH~HI~IH~HI~I~HI~I HIGH 
(---------- ACRElFT. OF WATER ----------) 

COASTAL AREA 
ARANSAS 68 33 80 80 93 93 93 93 93 93 93 93 93 93 
SAN PATRICIO 576 1.201 684 684 794 794 794 794 794 794 794 794 794 794 
NUECES 257 338 304 304 352 352 352 352 352 352 352 352 352 352 
KlEBERG 1.072 1.347 1.271 1.271 1,470 1,470 1.470 1,470 1.470 1.470 1.470 1.470 1.470 1,470 

SUBTOTAL 1.973 2.919 2.339 2.339 2.709 2.709 2.709 2.709 2.709 2.709 2.709 2.709 2.709 2.709 

INLAND AREA 
ATASCOSA 1.419 2,020 1.681 1.681 1.945 1,945 1.945 1.945 1.945 1.945 1.945 1.945 1.945 1.945 
BEE 954 1.038 1.134 1.134 1.314 1.314 1.314 1.314 1.314 1.314 1.314 1.314 1,314 1.314 
REFUGIO 491 535 581 581 673 673 673 673 673 673 673 673 673 673 
LIVE OAK 803 900 954 954 1.105 1,105 1.105 1,105 1.105 1.105 1.105 1,105 1.105 1.105 
MCMUllEN 898 426 1.067 1.067 1.237 1.237 1.237 1.237 1.237 1.237 1.237 1.237 1.237 1.237 
DUVAL 1.677 1.055 1.991 1.991 2.306 2,306 2.306 2,306 2.306 2.306 2.306 2.306 2.306 2.306 
JIM WEllS 1.036 868 1.227 1.227 1.419 1,419 1.419 1.419 1,419 1.419 1,419 1.419 1,419 1,419 
BROOKS 823 675 978 978 1.133 1.133 1.133 1.133 1.133 1.133 1.133 1.133 1.133 1,133 

SUBTOTAL 8.101 7.517 9.613 9.613 11.132 11.132 11.132 11.132 11.132 11.132 11.132 11.132 11.132 11.132 

TOTAL 10.074 10.436 11.952 11.952 13.841 13.841 13.841 13,841 13.841 13.841 13.841 13.841 13.841 13.841 
~--.---------~---~------ - ------

'Texas Water Development Board. October 1989. 



APPENDIX A -- TABLE 32 

CHOKE CANYON/LAKE CORPUS CHRISTI RESERVOIR SERVICE AREA TOTAL WATER USE PROJECTIONS -- 1990 to 2040' 

------- ._--- -
WATER USE TOTAL WATER USE PROJECTIONS 

1990 I 2000 I 2010 I 2020 I 2030 I 2040 
COUNTIES 1980 I 1985 ~IH~HI~IH~HI~IH~HI~IH~HI~IH~HI~IH~H 

(---------- ACRElFT. OF WATER ----------) 

COASTAL AREA 
ARANSAS 3,051 2,353 4,343 4,375 4,770 4,850 5,144 5,283 5,604 6,021 6,338 7,071 6,767 
SAN PATRICIO 23,809 16,544 21,679 22,276 27,016 30,207 29,444 34,673 31,824 39,461 34,368 43,788 36,622 

NUECES 96,743 87,705 112,204 113,618 117,584 123,184 120,961 131,883 130,773 149,867 147,461 173,263 157,921 
KlEBERG 10,332 8,170 9,657 9,936 9,647 10,121 9,991 10,529 10,502 12,078 11,526 14,571 13,557 

SUBTOTAL 133,935 114,772 148,083 150,207 159,217 168,362 165,540 162,368 178,703 207,427 199,693 238,693 214,867 

INLAND AREA 
ATASCOSA"" 6,689 15,055 15,600 15,640 22,000 22,082 22,451 22,643 23,973 24,194 25,608 26,006 26,998 
BEE 7,054 5,824 7,219 7,338 7,575 7,736 7,667 7,896 7,887 8,296 8,335 8,915 8,565 
REFUGIO 2,251 1,925 2,459 2,477 2,439 2,469 2,301 2,329 2,16,8 2,196 2,067 2,097 2,033 
LIVE OAK 5,676 6,067 8,448 8,839 7,877 8,361 7,415 10,443 9,798 15,859 15,319 17,908 15,337 
MCMULLEN 1,432 797 1,643 1,645 1,766 1,780 1,777 1,792 2,925 2,948 3,800 3,832 4,821 
DUVAL 7,293 6,885 8,383 8,697 8,479 8,857 8,161 8,599 8,202 8,672 6,407 8,894 8.517 
JIM WELLS 11,996 9,207 13.880 14.288 14.110 14,843 14.542 15,537 15.225 16,661 16.084 18.123 16.531 
BROOKS 2,453 2,503 3,181 3,233 3,356 3,426 3,380 3,481 3,457 3,610 3,591 3,768 3,659 

SUBTOTAL 44,844 50,263 60,813 62,157 67,602 69,554 67,694 72,720 73,635 82,436 83,211 89,543 86,461 

TOTAL 178,779 165,035 208,896 212,364 226,819 237,916 233,234 255,088 252,338 289,863 282,904 328,236 301,328 

"Texas Waler Developmenl Board, Oclober 1989. High Per Capila Municipal Waler Use with Conservalion. 
" "Does not include Alascosa Irrlgalion Waler Requlremenl ProJecllons. 

7,690 
47,992 

188,658 
16,393 

260,733 

27,494 
9,246 
2,063 

22,945 
4,857 
9,012 

18.933 
3,849 

98,399 

359,132 



Area 

Appendix A - Table 33 
Total Water Use and Total Water Requirements Projections; 

Nueces, San Antonio-Nueces, North Nueces-Rio Grande, 
and Choke Canyon/Lake Corpus Christi Service Area Summary*** 

2000** 2020** 
1980** I Low I High Low I High 

2040** 

Low I High 

---------.---.---_.----------. thousands of acre-feet ---------------_._._-----------
Nueces Basin 

Reach One" 

Reach Twob 

Reach Threec 

Reach Fourd 

Basin Total 

San Antonio-Nueces 
Coastal Basin 

Nueces-Rio Grande 

184 (10) 

220 (9) 

106 (6) 

~..m. 
526 (32) 

35 (32) 

104 (16) 160 (17) 

132 (10) 212 (11) 

75 (10) 106 (10) 

.1l121 ...n121 
331 (46) 502 (48) 

40 (31) 43 (34) 

97 (19) 147 (20) 90 (23) 134 (23) 

119 (12) 191 (14) 107 (14) 170 (17) 

72 (11) 100 (12) 71 (14) 95 (15) 

..M121 .l1 Ull ~Ull ~ .(ill 
312 (51) 469 (58) 298 (62) 440 (69) 

45 (37) 53 (44) 51 (43) 64 (56) 

North, Coastal Basin ll2 (106) HQ.(l22} 147 L.J1ll ill (140) ill illID .ulQ illID 221 WID 
_______________ Ar~J!T9JjlL _________ .§Ji(U_tQ.Ql ___ .• U1L2_Qfl ___ 1>J.1L4Ul ___ 5X~il_4.~1 ___ {).9J.i2_Q.fl ___ 51.~L4.I~1 ___ ]2~L'_4.~1 __ 
Choke Canyon/Lake Corpus 
Christi Service Area--

Coastal Areae 134 (124) 159 (144) 

Inland Areae' ~ .ill..l ~.n.m 
Area Total 179 (146) 227 (174) 

·Bandera bOimmil CAlascosa 
Edwards Frio Bexar 
Kinney Maverick Duval 
Medina Zavala Karnes 
Real La Salle San Palricio 

-Does nol include Atascosa County irrigation projections. 
·-Dala in parc!nlheses ace (he municipal plus manufac.:turing water requirements. 
·"lIilLh per capila water usc, with conservation in all u~es. 

168 (152) 

.1J>. ..Qll 
238 (183) 

dBee 
Jim Wells 
Live Oak 
Nucccs 
McMullen 

179 (164) 207 (192) 

.B. ..Qll ..82 ...Q!l 
253 (196) 289 (226) 

e Aransas 
San Patricio 
Nuc:ccs 
Kleberg 
Uvalde 

215 (198) 

JiQ .00 
301 (234) 

rAtascosa 
Ike 
RefugIO 
l.ive ()ak 
McMullen 
Duval 
Jim Wells 
Brooks 

261 (243) 

...2.a ...Q2} 

359 (282) 





APPENDIX B 

Previous Water Supply Studies 

Numerous reports concerning the development of potential water supply projects in the 

Nueces River Basin have been published throughout the years. The three most recern and 

most significant of these reports have been performed within the past decade. A summary 

of the findings of each of these reports is included here in reverse chronological order. 

SUMMARY At"lD FINDINGS OF 1985 REPORT BY RAUSCHUBER 

Report: 

Summary: 

Findings: 

"Potential for Development of Additional Water Supply from the :'-iueces 
River Between Simmons and Calallen Diversion Dam," Donald G. 
Rauschuber and Associates, Inc., December, 1985. 

This report was prepared for the Subcommittee on Additional Water Supply 
From the Nueces River Basin and gave preliminary estimates of the yields 
and costs of the following water supply projects: 

Lake Corpus Christi Enlargement; 
B1untzer Reservoir; 
R&M Reservoir; 
Simmons Pump Facility; and 
Choke Canyon and Lake Corpus Christi with revised reservoir 
operation policy. 

Data pertinent to each of the above projects are summarized in Table 1. 

Changing the reservoir operation policy of the Choke Canyon and Lake 
Corpus Christi was determined to be one of the more economical 
alternatives followed by construction of the Simmons Pump Facility and 
R&M Reservoir. The study concluded that the environmental effects of 
constructing a new reservoir in the lower basin would include: 

1. Increased freshwater fishing and water recreation. 
2. Increased salinity in Nueces and Corpus Christi Bays, and 
3. Decreased freshwater inflow, increased return flow and increased 

nutrient inflow (from return flows) to the estuarine system. 

1 



TABLE 1 
SUMMARY OF RESULTS OF 
1985 WATER SUPPLY STUDY 

(Rauschuber) 

YEAR 2010 APPROXIMATE 
CONSER V A TION INCREMENTAL UNIT 

POOL YIELD WATER 
PROJECT ELEVATION INCREASE COST 

(Ft IllSI) (Ac-Ft/Yr) ($/ Ac-Ft) 

Choke Canyon and 220.5 249,000 
Lake Corpus Christi 94.0 (Baseline Yield) 

lA Choke Canyon and 220.5 
Enlarged Lake Corpus Christi 100.0 14,000 

IB Choke Canyon and 220.5 
Enlarged Lake Corpus Christi 104.0 22,000 

lC Choke Canyon and 220.5 
Enlarged Lake Corpus Christi 105.0 23,000 $1,887 

2A Choke Canyon and 220.5 
Lake Corpus Christi and 94.0 
Bluntzer ReseIVoir 50.0 4,500 

2B Choke Canyon and 220.5 
Lake Corpus Christi and 94.0 
Bluntzer ReseIVoir 61.0 14,000 

2C Choke Canyon and 220.5 
Lake Corpus Christi and 94.0 
Bluntzer ReseIVoir 70.0 27,250 $ 658 

3A Choke Canyon and 220.5 
Lake Corpus Christi and 94.0 
R&M Reservoir 

l , 
40.0 9,500 

3B Choke Canyon and 220.5 
Lake Corpus Christi and 94.0 
R&M Reservoir 50.0 21,400 

2 



YEAR 2010 APPROXIMATE 
CONSERVATION INCREMENTAL UNIT 

POOL YIELD WATER 

PROJECT ELEVATION INCREASE COST 
(Ft msl) (Ac-Ft/Yr) ($/ Ac-Ft) 

3C Choke Canyon and 220.5 
Lake Corpus Christi and 94.0 
R&M Reservoir 70.0 68,300 $ 355 

4A Choke Canyon and 220.5 
Lake Corpus Christi with 94.0 
Simmons Pump Facility 6,000 
Operating when Corpus spills 

48 Choke Canyon and 220.5 
Lake Corpus Christi with 94.0 
100 MGD Simmons Pump Fac. 14,000 $ 108 

Operating when Choke 
is more than one foot low 

5A Choke Canyon and 220.5 
Lake Corpus Christi 94.0 8,500 0 

(Releases from Choke only 
when Corpus is below 
Elev. 80 ft msl) 

58 Choke Canyon and 220.5 
Lake Corpus Christi 94.0 18,000 $ 75 

(Releases from Choke only 
when Corpus is about empty) 

6 Choke Canyon and 220.5 
Lake Corpus Christi with 94.0 
100 MGD Simmons Pump Fac. 24,250 $ 118 

(Releases from Choke only 
when Corpus is about empty) 

7 Choke Canyon and 220.5 
Lake Corpus Christi and 94.0 
R&M Reservoir with 70.0 
100 MGD Simmons Pump Fac. 89,050 $304 
(Releases from Choke only 
when Corpus is about empty) 

3 



SUMlVtARY AND FINDINGS OF 1983 REPORT BY BUREAU 

Report: 

Summary: 

Findings: 

"A Special Report for the Texas Basins Project," United States Department 
of the Interior, Bureau of Reclamation, December, 1983. 

This report was prepared for the Nueces River Authority and the City ot 
Corpus Christi and included work by the Bureau of Reclamation to update 
its previous studies and to reanalyze the water resources of the Nueces River 
Basin to determine if there remained any economically developable water. 

The report included estimates of yields and costs for the following projects: 

Cotulla Reservoir; 
Cotulla Diversion Dam with Canal; 
Goliad Reservoir (in San Antonio River Basin); 
Desalting; and 
Choke Canyon and Lake Corpus Christi with revised reservoir 
operation policy. 

The study had initially intended to determine information on recharge 
projects, but concluded that such an analysis would require additional 
information and modeling requirements. The main findings of this study are 
summarized in Table 2. 

The proposed Goliad Reservoir located in the San Antonio River Basin was 
the most economical source of water outside of changing the reservoir 
operation policy of the Choke Canyon and Lake Corpus Christi system. 
Water from the Goliad Reservoir project could supply more than enough 
water to meet the Corpus Christi service area year 2030 projected demands. 

The most economical project at the Cotulla site included the construction of 
a diversion dam on the main channel of the Nueces River. This dam would 
divert up to 2,010 cubic feet per second (1,300 MGD) into a proposed canal 
which would drain into the Frio River upstream of Choke Canyon. This type 
of project would increase water supply, in part, by minimizing losses through 
the braided reach of the Nueces River. 

4 



1 

2 

3 

4 

5 

TABLE 2 
SUMMARY OF RESULTS OF 
1983 WATER SUPPLY STUDY 

(Bureau) 

CONSERVATION 2010 
POOL SYSTEM 

PROJECT CAPACITY YIELD 
(Ac-Ft) (Ac-Ft/Yr) 

Choke Canyon and 690,000 
Lake Corpus Christi 260,000 252,000 

Baseline 
Choke Canyon and 690,000 
Lake Corpus Christi and 260,000 
Cotulla Reservoir 341,900 254,500 
(Releases from Choke 
only when Corpus is below 
Elev. 88 ft msl) 

Choke Canyon and 690,000 
Lake Corpus Christi and 260,000 
Cotulla Diversion Darn N/A 268,000 
with Canal (Releases from 
Choke only when Corpus is 
below Elev. 88 ft msl) 

Goliad Reservoir 713,700 358,000 

Desalting N/A 259,300 

Choke Canyon and 690,000 
Lake Corpus Christi 260,000 269,400 
(Release from Choke 
only when Corpus is 
below Elev. 85 ft ms\) 

5 

NETGAlN APPROXIMA TE 
IN LJNIT 

YIELD WATER COST 
(Ac-Ft/Yr) ($/Ac-Ft) 

2,500 $7,458 

16,000 $1.119 

106,000 $ 407 

7,300 $1,219 

17,400 0 



SUMMARY AND FINDINGS OF 1982 REPORT BY FREESE AND NICHOLS 

Report: 

Summary: 

Findings: 

"Report on Availability of Additional Surface Water Supply from the Nueces 
River Between Uvalde and Three Rivers; Freese and Nichols. Inc., 
December, 1982. 

This report was prepared for the Nueces River Authority and gave estimates 
of the yields of the following water supply projects: 

Simmons Reservoir, 
Harris Reservoir, and 
Indian Creek Reservoir. 

Initially, seven potential reservoir sites were considered with the three 
selected sites representing the most favorable sites within the upper, middle, 
and lower reaches of the Nueces River. Basic data for the three selected 
sites are summarized in Table 3. 

The most attractive project was the construction of the Harris Reservoir 
Project. If this project were operated in conjunction with Choke Canyon 
Reservoir and Lake Corpus Christi, it could potentially provide up to an 
additional 18,000 ac-ft per year (i.e 16 MGD) on a firm yield basis. If Harris 
Reservoir were operated on an overdraft basis, then the average annual 
increase in water supply would be about 65,000 acre-feet per year (i.e. 58 
MGD) of additional (non-firm) yield. However, with the overdrafting 
operation plan there would be some years with large shortages which would 
require an alternate water supply source. 

Additional findings included estimates of channel losses in the braided reach 
of the Nueces River which ranged from 45% of the flow passing Cotulla 
during the critical drought period to 35% during the 1940 to 1981 period. If 
a reservoir were constructed near Cotulla, the study estimated that proper 
control of releases would reduce channel losses to about 20% of the volume 
released through the braided reach. 
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lA 

IB 

2A 

2B 

2C 

, . 

i 2D I , . 

PROJECf 

Choke Canyon and 
Lake Corpus Christi 
(Bureau of Reclamation 
operational procedure) 

Simmons 
(Holding all in11ow) 

Simmons 
(Holding inflows only 
when Corpus is spilling) 

Harris 
(Holding all inflows) 

Harris 
(Holding inflows only 
when Lake Corpus Christi 
is spilling) 

Harris 
(Operational as part of a 
3 reservoir system and 

TABLE 3 

SUMMARY OF RESULTS OF 
1982 WATER SUPPLY STUDY 

(Freese and Nichols) 

CONSERVATION 1982 
POOL YIELD AT 

CAPACITY SITE 
(Ac-Ft) (Ac-Ft/Yr) 

700,000 
253,692 269,000 

(Baseline) 

450,000 124,900 
150,000 75,400 

450,000 14,400 
150,000 4,700 

400,000 51,700 
150,000 26,800 

400,000 4,400 
150,000 3,200 

400,000 51,700 

releasing 250,000 ac-ft in 9/64) 

Harris 400,000 
(Operated as part of a 
3 reservoir system with 
overdrafting with 
average shortage of 10%) 

7 

NET 
GAIN IN 
YIELD 

(Ac-Ft/Yr) 

14,400 
4,700 

4,400 
3,200 

18,000 

65,000 • 



PROJECT 

3A Indian Creek 
(Holding ali inflows) 

3B Indian Creek 
(Holding inflows only 
when Lake Corpus Christi 
is spilling) 

3C Indian Creek 
(Operated as part of a 3 
reservoir system and 
releasing 80,000 ac-ft 
in 9/55) 

CONSERVATION 
POOL 

CAPACITY 
(Ac-Ft) 

165,000 

165,000 

165,000 

1982 
YIELD AT 

SITE 
(Ac-Ft/Yr) 

13,300 

° 

13,300 

• Not firm yield; represents average annual overdraft potential 

NET 
GAIN IN 
YIELD 

(Ac-Ft/Yr) 

0 

5,300 •• 

•• Represents maximum yield; yield is not adjusted for channel losses on water released to Lake 
Corpus Christi 
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Summarv of Previous Studies 

A ranking of the four most economical projects supplying more than 25,000 acre-feet per 

year is shown below in Table 4. As indicated in this table, the two most attractive projects 

based on previous economic analysis, without regard to any other issues, include the R&M 

and Goliad Reservoir projects. 

9 



RANK 

1 

2 

3 

4 

TABLE 4 

RANKING OF FOUR MOST ECONOMICAL 
WATER SUPPLY PROJECfS 

SUPPLYING AT LEAST 25,000 AC-Ff FOR WHICH 
COSTS ARE AVAILABLE 

POTENTIAL APPROXIMATE 
PROJECf ADDITIONAL YIELD UNITCOST* 

(Ac-Ft/Yr) ($/ Ac-Ft) ($/1,000 Gals) 

R&M Reservoir 68,300 $ 355 $1.09 

Goliad Reservoir 106,000 $ 407 $1.25 

Bluntzer Reservoir 27,250 S 658 $2.02 

Desalting Unlimited $1,219 $3.74 

• Unit costs listed are taken directly from previous studies and not adjusted to current price [eve Is. 

10 
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HISTORICAL SURFACE WATER USE SUMMARY 
NUECES RIVER BASIN 

TOTAL MUN. IND. IRR. MINING RECHARGE 
YEAR (ACFT) (ACFT) (ACFT) (ACFT) (ACFT) (ACFT) 

1915 2,087 606 0 1,481 0 0 
1916 2,111 679 0 1,432 0 0 
1917 3,126 0 30 3,096 0 0 
1918 4,928 0 0 4,928 0 0 
1919 2,913 810 0 2,103 0 0 
1920 12 0 0 12 0 0 
1921 0 0 0 0 0 0 
1922 400 0 0 400 0 0 
1923 126 0 0 126 0 0 
1924 40 0 0 40 0 0 
1925 10,847 4,408 0 6,439 0 0 
1926 10,874 185 0 10,689 0 0 
1927 11,870 0 0 11,870 0 0 
1928 1,954 0 0 1,954 0 0 
1929 9,088 242 0 8,846 0 0 
1930 112 0 0 112 0 0 
1931 2,832 2,673 0 159 0 0 
1932 10,661 251 0 10,410 0 0 
1933 95 0 0 95 0 0 
1934 78 0 0 78 0 0 
1935 202 0 0 202 0 0 
1936 186 0 0 186 0 0 
1937 12,948 8,401 0 4,547 0 0 
1938 23,443 375 0 23,012 56 0 
1939 24,108 0 0 24,108 0 0 
1940 20,063 0 1 20,062 0 0 
1941 7,897 0 2 7,895 0 0 
1942 24,249 568 2 23,679 0 0 
1943 35,857 13,237 2 22,618 0 0 
1944 44,055 18,682 5 25,368 0 0 
1945 51,444 25,423 5 26,016 0 0 
1946 44,513 17,923 2 26,588 0 0 
1947 49,706 22,675 4,478 22,553 0 0 
1948 47,095 22,549 6,624 17,922 0 0 
1949 48,138 21,644 5,098 21,396 0 0 
1950 52,185 26,959 5,808 19,418 0 0 
1951 54,070 38,618 8,744 6,708 0 0 
1952 95,634 43,255 9,403 42,976 0 0 
1953 66,727 43,863 12,283 10,581 0 0 
1954 58,310 27,455 17,890 12,965 0 0 
1955 59,360 27,411 22,844 9,105 0 0 
1956 58,292 29,653 19,838 8,801 0 0 
1957 55,075 23,140 24,306 7,629 0 0 
1958 75,505 20,624 32,271 22,610 0 0 
1959 61,213 19,237 33,244 8,732 0 0 
1960 75,137 19,994 34,622 20,521 0 0 
1961 86,183 21,719 34,131 30,333 0 0 



HISTORICAL SURFACE WATER USE SUMMARY 
NUECES RIVER BASIN 

TOTAL MUN. IND. IRR. MINING RECHARGE 
YEAR (ACFT) (ACFT) (ACFT) (ACFT) (ACFT) (ACFT) 

1962 76,413 28,633 36,850 10,930 0 0 
1963 88,502 30,687 37,833 19,982 0 0 
1964 110,774 32,481 37,457 40,836 0 0 
1965 119,383 36,330 35,603 47,450 0 0 
1966 126,842 28,017 43,117 55,708 0 0 
1967 140,359 41,476 39,544 59,339 0 0 
1968 96,637 31,596 40,932 24,109 0 0 
1969 104,535 40,817 46,068 17,650 0 0 
1970 104,508 35,750 44,230 24,528 0 0 
1971 127,677 43,680 42,858 41,137 2 0 
1972 109,794 43,946 39,629 26,219 0 0 
1973 111,179 45,813 41,048 24,318 0 0 
1974 117,749 51,596 37,864 28,129 0 160 
1975 119,497 43,364 45,251 30,252 10 620 
1976 130,438 46,145 41,969 40,294 12 2,018 
1977 140,438 45,184 52,585 42,635 28 6 
1978 148,332 56,312 44,883 47,017 22 98 
1979 141,150 53,034 47,441 36,628 8 4,039 
1980 144,719 69,633 43,554 30,246 12 1,274 
1981 155,861 57,509 50,631 44,967 59 2,695 
1982 159,422 68,558 43,272 47,419 58 115 
1983 145,193 61,253 47,405 36,207 74 254 
1984 128,681 60,111 45,781 22,097 52 640 
1985 143,809 59,176 41,060 42,212 46 1,315 
1986 137,770 57,389 43,156 34,493 46 2,686 
1987 170,595 66,746 43,562 41,127 0 19,160 
1988 175,437 84,442 46,548 44,384 63 0 
1989 170,789 93,113 50,262 27,414 0 0 

AVG. USE 150,264 63,785 45,241 37,978 42 3,218 
(1979-88) 

Note: 1989 Surface Water Use includes only permitees with authorized 
and actual diversions in excess of 50 acft/yr. 



HISTORICAL SURFACE WATER USE SUMMARY 
NUECES RIVER BASIN - REACH 1 

TOTAL MUN. IND. IRR. MINING RECHARGE 
YEAR (ACFT) (ACFT) (ACFT) (ACFT) (ACFT) (ACFT) 

1915 35 0 0 35 0 0 
1916 227 0 0 227 0 0 
1917 211 0 0 211 0 0 
1918 1,457 0 0 1,457 0 0 
1919 654 0 0 654 0 0 
1920 0 0 0 0 0 0 
1921 0 0 0 0 0 0 
1922 0 0 0 0 0 0 
1923 0 0 0 0 0 0 
1924 0 0 0 0 0 0 
1925 1,303 0 0 1,303 0 0 
1926 1,081 0 0 1,081 0 0 
1927 234 0 0 234 0 0 
1928 964 0 0 964 0 0 
1929 1,084 0 0 1,084 0 0 
1930 96 0 0 96 0 0 
1931 84 0 0 84 0 0 
1932 157 0 0 157 0 0 
1933 95 0 0 95 0 0 
1934 78 0 0 78 0 0 
1935 42 0 0 42 0 0 
1936 26 0 0 26 0 0 
1937 45 0 0 45 0 0 
1938 129 0 0 129 0 0 
1939 985 0 0 985 0 0 
1940 1,012 0 0 1,012 0 0 
1941 849 0 0 849 0 0 
1942 720 0 0 720 0 0 
1943 875 0 0 875 0 0 
1944 561 0 0 561 0 0 
1945 712 0 0 712 0 0 
1946 722 0 0 722 0 0 
1947 759 0 0 759 0 0 
1948 732 0 0 732 0 0 
1949 1,049 0 0 1,049 0 0 
1950 1,599 0 0 1,599 0 0 
1951 1,650 0 0 1,650 0 0 
1952 2,507 0 0 2,507 0 0 
1953 1,800 0 0 1,800 0 0 
1954 1,973 0 0 1,973 0 0 
1955 2,239 0 0 2,239 0 0 
1956 2,255 15 0 2,240 0 0 
1957 1,941 36 0 1,905 0 0 
1958 1,206 4 0 1,202 0 0 
1959 647 8 0 639 0 0 
1960 976 32 0 944 0 0 
1961 1,025 28 0 997 0 0 



HISTORICAL SURFACE WATER USE SUMMARY 
NUECES RIVER BASIN - REACH 1 

TOTAL MUN. IND. IRR. MINING RECHARGE 
YEAR (ACFT) (ACFT) (ACFT) (ACFT) (ACFT) (ACFT) 

1962 3,911 21 0 3,890 0 0 
1963 5,317 19 0 5,298 0 0 
1964 6,475 20 0 6,455 0 0 
1965 7,953 26 0 7,927 0 0 
1966 6,423 25 0 6,398 0 0 
1967 7,654 55 0 7,599 0 0 
1968 4,055 49 0 4,006 0 0 
1969 8,067 43 0 8,024 0 0 
1970 5,548 55 17 5,476 0 0 
1971 7,910 54 1 7,855 0 0 
1972 8,009 64 1 7,944 0 0 
1973 5,311 12 1 5,298 0 0 
1974 7,763 42 1 7,560 0 160 
1975 8,101 30 22 7,429 0 620 
1976 6,038 229 1 3,790 0 2,018 
1977 3,582 68 8 3,492 8 6 
1978 3,494 53 96 3,247 0 98 
1979 8,170 150 0 3,981 0 4,039 
1980 4,505 150 0 3,081 0 1,274 
1981 7,251 182 0 4,374 0 2,695 
1982 5,644 147 0 5,382 0 115 
1983 4,918 37 0 4,627 0 254 
1984 3,676 255 0 2,781 0 640 
1985 4,994 351 5 3,323 0 1,315 
1986 6,209 339 0 3,184 0 2,686 
1987 22,344 271 0 2,913 0 19,160 
1988 2,665 339 0 2,326 0 0 
1989 1,877 386 0 1,491 0 0 

AVG. USE 7,038 222 1 3,597 0 3,218 
(1979-88) 

Note: 1989 Surface Water Use includes only permitees with authorized 
and actual diversions in excess of 50 acft/yr. 



HISTORICAL SURFACE WATER USE SUMMARY 
NUECES RIVER BASIN - REACH 2 

TOTAL MUN. IND. IRR. MINING RECHARGE 
YEAR (ACFT) (ACFT) (ACFT) (ACFT) (ACFT) (ACFT) 

1915 735 0 0 735 0 0 
1916 670 0 0 670 0 0 
1917 1,945 0 0 1,945 0 0 
1918 2,902 0 0 2,902 0 0 
1919 1,414 0 0 1,414 0 0 
1920 12 0 0 12 0 0 
1921 0 0 0 0 0 0 
1922 400 0 0 400 0 0 
1923 106 0 0 106 0 0 
1924 0 0 0 0 0 0 
1925 713 0 0 713 0 0 
1926 7,851 0 0 7,851 0 0 
1927 8,512 0 0 8,512 0 0 
1928 953 0 0 953 0 0 
1929 5,997 0 0 5,997 0 0 
1930 14 0 0 14 0 0 
1931 75 0 0 75 0 0 
1932 7,548 0 0 7,548 0 0 
1933 0 0 0 0 0 0 
1934 0 0 0 0 0 0 
1935 0 0 0 0 0 0 
1936 0 0 0 0 0 0 
1937 10 0 0 10 0 0 
1938 19,162 0 0 19,162 0 0 
1939 18,703 0 0 18,703 0 0 
1940 14,869 0 0 14,869 0 0 
1941 954 0 0 954 0 0 
1942 19,666 0 0 19,666 0 0 
1943 17,999 0 0 17,999 0 0 
1944 21,476 0 0 21,476 0 0 
1945 22,440 0 0 22,440 0 0 
1946 23,349 0 0 23,349 0 0 
1947 18,161 500 0 17,661 0 0 
1948 14,695 500 0 14,195 0 0 
1949 13,972 0 0 13,972 0 0 
1950 13,151 0 0 13 ,151 0 0 
1951 2,428 0 0 2,428 0 0 
1952 38,383 500 0 37,883 0 0 
1953 6,203 0 0 6,203 0 0 
1954 7,092 0 0 7,092 0 0 
1955 2,038 0 0 2,038 0 0 
1956 3,277 0 0 3,277 0 0 
1957 3,117 44 0 3,073 0 0 
1958 17,926 70 0 17,856 0 0 
1959 5,476 18 0 5,458 0 0 
1960 17,140 2 0 17,138 0 0 
1961 25,602 6 0 25,596 0 0 



HISTORICAL SURFACE WATER USE SUMMARY 
NUECES RIVER BASIN - REACH 2 

TOTAL MVN. IND. IRR. MINING RECHARGE 
YEAR (ACFT) (ACFT) (ACFT) (ACFT) (ACFT) (ACFT) 

1962 2,759 12 0 2,747 0 0 
1963 9,370 13 0 9,357 0 0 
1964 27,807 37 0 27,770 0 0 
1965 32,853 30 0 32,823 0 0 
1966 44,807 734 0 44,073 0 0 
1967 46,315 1,025 0 45,290 0 0 
1968 16,822 9 0 16,813 0 0 
1969 5,691 2 0 5,689 0 0 
1970 14,661 3 0 14,658 0 0 
1971 28,924 18 0 28,906 0 0 
1972 16,054 117 0 15,937 0 0 
1973 15,740 69 0 15,671 0 0 
1974 17,192 16 0 17,176 0 0 
1975 19,418 50 0 19,368 0 0 
1976 34,668 50 0 34,618 0 0 
1977 36,764 21 25 36,709 9 0 
1978 37,858 19 0 37,825 14 0 
1979 29,509 18 0 29,483 8 0 
1980 24,069 2 0 24,055 12 0 
1981 36,821 2 30 36,782 7 0 
1982 37,542 55 24 37,456 7 0 
1983 26,304 39 43 26,222 0 0 
1984 15,404 36 5 15,363 0 0 
1985 36,734 88 5 36,641 0 0 
1986 28,148 208 0 27,940 0 0 
1987 34,752 83 0 34,669 0 0 
1988 37,816 87 1,507 36,222 0 0 
1989 19,079 0 0 19,079 0 0 

AVG. USE 30,710 62 161 30,483 3 0 
(1979-88) 

Note: 1989 Surface Water Use includes only permitees with authorized 
and actual diversions in excess of 50 acft/yr. 



HISTORICAL SURFACE WATER USE SUMMARY 
NUECES RIVER BASIN - REACH 3 

TOTAL MUN. IND. IRR. MINING RECHARGE 
YEAR (ACFT) (ACFT) (ACFT) (ACFT) (ACFT) (ACFT) 

1915 728 17 0 711 0 0 
1916 521 11 0 510 0 0 
1917 914 0 0 914 0 0 
1918 529 0 0 529 0 0 
1919 35 0 0 35 0 0 
1920 0 0 0 0 0 0 
1921 0 0 0 0 0 0 
19i2 0 0 0 0 0 0 
1923 20 0 0 20 0 0 
1924 40 0 0 40 0 0 
1925 15 0 0 15 0 0 
1926 11 0 0 11 0 0 
1927 10 0 0 10 0 0 
1928 20 0 0 20 0 0 
1929 0 0 0 0 0 0 
1930 0 0 0 0 0 0 
1931 0 0 0 0 0 0 
1932 0 0 0 0 0 0 
1933 0 0 0 0 0 0 
1934 0 0 0 0 0 0 
1935 160 0 0 160 0 0 
1936 160 0 0 160 0 0 
1937 160 0 0 160 0 0 
1938 1,198 0 0 1,198 0 0 
1939 1,625 0 0 1,625 0 0 
1940 1,386 0 0 1,386 0 0 
1941 1,692 0 0 1,692 0 0 
1942 1,940 84 0 1,856 0 0 
1943 1,721 2 0 1,719 0 0 
1944 1,632 2 0 1,630 0 0 
1945 1,056 2 0 1,054 0 0 
1946 1,239 2 0 1,237 0 0 
1947 1,795 2 0 1,793 0 0 
1948 1,313 3 0 1,310 0 0 
1949 1,460 0 0 1,460 0 0 
1950 1,497 478 0 1,019 0 0 
1951 695 307 0 388 0 0 
1952 1,248 796 0 452 0 0 
1953 2,105 907 0 1,198 0 0 
1954 2,109 1,050 0 1,059 0 0 
1955 2,047 484 0 1,563 0 0 
1956 1,864 276 0 1,588 0 0 
1957 1,693 295 0 1,398 0 0 
1958 1,979 1 0 1,978 0 0 
1959 2,233 259 0 1,974 0 0 
1960 1,098 260 0 838 0 0 
1961 2,830 419 0 2,411 0 0 



HISTORICAL SURFACE WATER USE SUMMARY 
NUECES RIVER BASIN - REACH 3 

TOTAL MUN. IND. IRR. MINING RECHARGE 
YEAR (ACFT) (ACFT) (ACFT) (ACFT) (ACFT) (ACFT) 

1962 1,559 436 0 1,123 0 0 
1963 2,738 597 0 2,141 0 0 
1964 3,803 592 0 3,211 0 0 
1965 4,195 589 0 3,606 0 0 
1966 4,583 503 52 4,028 0 0 
1967 4,878 629 0 4,249 0 0 
1968 3,411 287 0 3,124 0 0 
1969 3,645 482 0 3,163 0 0 
1970 4,430 454 0 3,976 0 0 
1971 3,919 544 0 3,375 0 0 
1972 2,603 436 0 2,167 0 0 
1973 3,606 462 0 3,144 0 0 
1974 3,375 380 0 2,995 0 0 
1975 2,516 338 0 2,178 0 0 
1976 1,952 323 0 1,629 0 0 
1977 2,616 356 69 2,191 0 0 
1978 5,363 12 0 5,351 0 0 
1979 3,130 422 0 2,708 0 0 
1980 2,497 708 0 1,789 0 0 
1981 4,034 494 0 3,540 0 0 
1982 3,987 351 40 3,596 0 0 
1983 4,752 406 0 4,346 0 0 
1984 3,248 394 0 2,854 0 0 
1985 2,388 393 0 1,995 0 0 
1986 2,910 481 79 2,350 0 0 
1987 4,828 1,138 709 2,981 0 0 
1988 4,559 1,237 0 3,322 0 0 
1989 4,333 1,294 0 3,039 0 0 

AVG. USE 3,633 602 83 2,948 0 0 
(1979-88) 

Note: 1989 Surface Water Use includes only permitees with authorized 
and actual diversions in excess of 50 acft/yr. 



HISTORICAL SURFACE WATER USE SUMMARY 
NUECES RIVER BASIN - REACH 4 

TOTAL MVN. IND. IRR. MINING RECHARGE 
YEAR (ACFT) (ACFT) (ACFT) (ACFT) (ACFT) (ACFT) 

1915 589 589 0 0 0 0 
1916 693 668 0 25 0 0 
1917 56 0 30 26 0 0 
1918 40 0 0 40 0 0 
1919 810 810 0 0 0 0 
1920 0 0 0 0 0 0 
1921 0 0 0 0 0 0 
1922 0 0 0 0 0 0 
1923 0 0 0 0 0 0 
1924 0 0 0 0 0 0 
1925 8,816 4,408 0 4,408 0 0 
1926 1,931 185 0 1,746 0 0 
1927 3,114 0 0 3,114 0 0 
1928 17 0 0 17 0 0 
1929 2,007 242 0 1,765 0 0 
1930 2 0 0 2 0 0 
1931 2,673 2,673 0 0 0 0 
1932 2,956 251 0 2,705 0 0 
1933 0 0 0 0 0 0 
1934 0 0 0 0 0 0 
1935 0 0 0 0 0 0 
1936 0 0 0 0 0 0 
1937 12,733 8,401 0 4,332 0 0 
1938 2,954 375 0 2,523 56 0 
1939 2,795 0 0 2,795 0 0 
1940 2,796 0 1 2,795 0 0 
1941 4,402 0 2 4,400 0 0 
1942 1,923 484 2 1,437 0 0 
1943 15,262 13,235 2 2,025 0 0 
1944 20,386 18,680 5 1,701 0 0 
1945 27,236 25,421 5 1,810 0 0 
1946 19,203 17,921 2 1,280 0 0 
1947 28,991 22,173 4,478 2,340 0 0 
1948 30,355 22,046 6,624 1,685 0 0 
1949 31,657 21,644 5,098 4,915 0 0 
1950 35,938 26,481 5,808 3,649 0 0 
1951 49,297 38,311 8,744 2,242 0 0 
1952 53,496 41,959 9,403 2,134 0 0 
1953 56,619 42,956 12,283 1,380 0 0 
1954 47,136 26,405 17,890 2,841 0 0 
1955 53,036 26,927 22,844 3,265 0 0 
1956 50,896 29,362 19,838 1,696 0 0 
1957 48,324 22,765 24,306 1,253 0 0 
1958 54,394 20,549 32,271 1,574 0 0 
1959 52,857 18,952 33,244 661 0 0 
1960 55,923 19,700 34,622 1,601 0 0 
1961 56,726 21,266 34,131 1,329 0 0 



HISTORICAL SURFACE WATER USE SUMMARY 
NUECES RIVER BASIN - REACH 4 

TOTAL MUN. IND. IRR. MINING RECHARGE 
YEAR (ACFT) (ACFT) (ACFT) (ACFT) (ACFT) (ACFT) 

1962 68,184 28,164 36,850 3,170 0 0 
1963 71,077 30,058 37,833 3,186 0 a 
1964 72,689 31,832 37,457 3,400 0 0 
1965 74,382 35,685 35,603 3,094 0 a 
1966 71,029 26,755 43,065 1,209 0 a 
1967 81,512 39,767 39,544 2,201 0 a 
1968 72,349 31,251 40,932 166 0 0 
1969 87,132 40,290 46,068 774 0 0 
1970 79,869 35,238 44,213 418 0 0 
1971 86,924 43,064 42,857 1,001 2 0 
1972 83,128 43,329 39,628 171 0 0 
1973 86,522 45,270 41,047 205 0 0 
1974 89,419 51,158 37,863 398 0 0 
1975 89,462 42,946 45,229 1,277 10 0 
1976 87,780 45,543 41,968 257 12 0 
1977 97,476 44,739 52,483 243 11 0 
1978 101,617 56,228 44,787 594 8 a 
1979 100,341 52,444 47,441 456 0 a 
1980 113,648 68,773 43,554 1,321 a 0 
1981 107,755 56,831 50,601 271 52 a 
1982 112,249 68,005 43,208 985 51 0 
1983 109,219 60,771 47,362 1,012 74 0 
1984 106,353 59,426 45,776 1,099 52 0 
1985 99,693 58,344 41,050 253 46 0 
1986 100,503 56,361 43,077 1,019 46 0 
1987 108,671 65,254 42,853 564 0 0 
1988 130,397 82,779 45,041 2,514 63 0 
1989 145,500 91,433 50,262 3,805 0 0 

AVG. USE 108,883 62,899 44,996 949 38 0 
(1979-88) 

Note: 1989 Surface Water Use includes only permitees with authorized 
and actual diversions in excess of 50 acft/yr. 
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SUMMARY OF SURFACE WATER RIGHTS 
NUECES RIVER BASIN 

STATE RIVER AUTHORIZED STORAGE 

MASTER ORDER PERMIT STREAM DIVERSION ACRES CAPACITY PRIORITY 

NUMBER TYPE CO. NUMBER NUMBER APPLICANT OR APPROPRIATOR NAME USE (ACFT/YR) IRRIG. (ACFT ) DATE REMARKS 

002468 6 178 0152000000 C E COLEMAN ESTATE NUECES 3 27 57 19640218 RATE COMBINED WITH 21·2469 
002469 6 178 0152000005 ILA M NOAKES LINDGREEN NUECES 3 101 120 19640218 

002467 6 178 0154000000 GARNETT T , PATSY A BROQ((S NUECES 3 221 262 19640218 

002466 6 178 0325000000 NUECES COUNTY welD 3 NUECES 1 4246 19090207 
002466 6 178 0325000000 NUECES COUNTY WCID 3 NUECES 3 7300 3431 19090207 

002465 6 205 0500000000 CLEAR LAKE POINT INC ET AL BAYOU CREEK 3 160 350 580 19521028 , RECREATION 
002464 6 178 0700000000 CITY OF CORPUS CHRISTI NUECES 2 150000 19250115 LAKE CORPUS CHRISTI 
000186 9 178 0700000000 0024646 SAN PATRICIO MWO NUECES 2 20160 19720522 EXPIRES 6/1/94 
002464 6 178 0700000000 CITY Of CORPUS CHRISTI NUECES 3 14 19250115 CALALLEN RES 
000186 9 178 0700000000 0024646 SAN PATRICIO MWO NUECES 1 8960 19720522 CALALLEN RES, EXPIRES 6/1/94 
000163 9 178 0700000000 0024646 KOCH REfiNING CO·A DELAWARE CO NUECES 2 2581 1920 19720208 CALALLEN RESERVOIR 
000005 9 205 0700000000 0024646 SAN PATRICIO M W D NUECES RIVER 750 19640601 LAKE CORPUS CHRISTI, EXPIRES 6/1/94 
001688 9 205 0700000000 0024646 CITY Of MATHIS NUECES 19770914 LAKE CORPUS CHR I STI 
002464 6 178 0700000000 CITY Of CORPUS CHRISTI NUECES 4 12 19250115 TRANSBASIN TO BASINS 20, 22 
002464 6 178 0700000000 CITY Of CORPUS CHRISTI NUECES 1 4872 1175 19131226 CALALLEN RES 
001687 9 149 0700000000 0024646 BEEVILLE WATER SUPPLY DIST NUECES 19820303 LAKE CORPUS CHRISTI 
002464 6 178 0700000000 CITY Of CORPUS CHRISTI NUECES 150000 300000 19131226 LAKE CORPUS CHRISTI 
000295 9 125 0700000000 0024646 ALICE WATER AUTHORITY NUECES 7500 19620504 LAKE CORPUS CHR I ST I 
004606 1 205 0700500000 004289 CITY Of MATHIS UNNAMED 3 50 100 19850820 TRIB NUECES RIVER, EXP 12/31/95 
002463 6 149 0900000000 R C HARRIS ESTATE ET AL WALLER GULLY 3 200 301 461 19550822 
005065 1 149 1000000000 005065 DIAMOND SHAMROCK REfiNING fRIO RIVER 3 1121 415 228 19860630 
003215 6 149 1050000000 CITY Of THREE RIVERS FRIO RIVER 724 300 19140921 
003215 6 149 1050000000 CITY Of THREE RIVERS FRIO RIVER 246 19640629 
003215 6 149 1050000000 CITY Of THREE RIVERS fRIO RIVER 330 1900 195408JO 
003215 6 149 1050000000 CITY Of THREE RIVERS FRIO RIVER 2 200 19750210 
005258 1 149 1060000000 005258 MURIELL E MCNEILL ATASCOSA 3 64 32 19890918 EXP 12/31/99 
003219 6 007 1130000000 ERNEST KORUS ET AL ATASCOSA RIVER 3 30 30 19670630 
003218 6 007 1140000000 JACK L , MARLENE MCGINNIS ATASCOSA RIVER 3 18 36 19660731 
003217 6 007 1142500000 I«XlDROII W MARSH ATASCOSA RIVER 3 27 105 19650430 
004772 6 007 1150000000 MAGSONS N. V. BONITA CR 3 2 20 32 19260630 
003216 6 007 1180000000 ATASCOSA COWBOY RECREATION UNNAMED 3 20 20 19690616 TRIR Of ATASCOSA RIVER 
003986A 1 007 1200000000 003694A 0 M NAEGELIN FARMS INC UNNAMED OF/AND 3 80 75 20 19790618 ATASCOA, EXP 12/31/99 SEE BOX, 1/22/90 
003214A 6 178 1255000000 CITY Of CORPUS CHRISTI fRIO RIVER 3 200 19760719 AMEND 7/6/88 
003214A 6 178 1255000000 CITY Of CORPUS CHRISTI fRIO RIVER 500 19760719 ALSO USE 7, CHOKE CANYON 
001731 9 149 1255000000 0032146 TEXAS PARKS' WILDLifE DEPT fRIO 3 60 19890410 CHOXE CANYON 
003214A 6 178 1255000000 CITY Of CORPUS CHRISTI fRIO RIVER 2 78530 19760719 



STATE 
MASTER 

RIVER 
ORDER PERMIT 

NUMBER TYPE CO. NUMBER NUMBER APPLICANT OR APPROPRIATOR 

001731 9 
0032141. 6 
0051451. 1 
003213 6 
003919 
003212 6 
005249 1 
005248 1 
005247 
0032111. 6 
0032111. 6 
003884 
004113 
003210 6 
00404 I I 

003209 6 
003208 6 
004476 
004266 
004286 
003207 6 
003206 6 
003205 6 
003204 6 
003203 6 
003202 6 
003201 6 
003200 6 
0039031. 
004014 1 
003199 6 
0043101. 
0043391. 
003198 6 
003197 6 
003197 6 

149 1255000000 0032146 TEXAS PARKS , ~ILDLIFE DEPT 
178 1255000000 CITY OF CORPUS CHRISTI ET AL 
156 1451000000 0051451. SAN MIGUEL ELECTRIC COOP INC 
007 1453000000 SAM COUNTISS 
082 1470000000 003627 ROY HINDES 
082 1480000000 T C MORR~ 
082 1531000000 005249 THERESA 'IEDIGER 
082 1532000000 005248 HELEN BRANHAM 
082 1533000000 005247 CONNIE BRADLEY 
082 1550000000 
082 1550000000 

GLEN EARL BAKER 
GLEN EARl BAKER 

082 1610000000 003605 CLAUDE D J SMITH 
082 1620010000 003817 DR LESLIE R FRICKE 
082 1630000000 FRANCIS MALDONADO 
082 1640000000 003747 FLOYD B NEUMAN 
082 1660000000 E F MORRIS 
082 1665000000 COX FEEDLOTS, INC 
163 1668000000 004179 EUGENE' NAOMI I NELSON 
163 1670000000 003941 ROBERT M , JOYCE R STANTON 
163 1675000000 003946 C H PIFER 
163 1700000000 BEXAR-MEDINA-ATASCOSA ~ID 1 
156 1709000000 
156 171 0000000 
156 1710500000 
142 1778000000 
142 1840000000 

JAMES L HOUSE TRUST 
RICHARD P HORTON 
RICHARD P HORTON 
DOUGLAS A MILLER, ET AL 
MALVIN E PLOCEI( 

142 1870000000 JEFF E RUSK ET AL 
082 2050000000 T E BURNS ET AL 
082 2120000000 003610A SHANKLE RANCH INC 
082 2160000000 003738 JOE H BERRY 
082 2170000000 PANTHER HOlL~ RANCH, LTD 
254 2319000000 0041121. BREWSTER FARMS INC 
254 2320011000 004118A CHARLES R IR~IN 
254 2340000000 
232 2400000000 
232 2400000000 

DENVER C CARNES 
MARJORIE LEE KERR ESTATE 
MARJORIE LEE KERR ESTATE 

SUMMARY Of SURfACE ~ATER RIGHTS 
NUECES RIVER BASIN 

AUTHORIZED STORAGE 
STREAM 
NAME 

DIVERSION ACRES CAPACITY PRIORITY 
USE (ACFT/YR) IRRIG. (ACFT) DATE REMARKS 

FRIO 
FRIO 1 
HOG CREEK 2 
UNNAMED 3 
UNNAMED 7 
BUCKHORN CREEK 3 
SAN MIGUEL CR 3 
SAN MIGUEL 3 
SAN MIGUEL CR 3 
SAN MIGUEL CR 3 
SAN MIGUEL CR 3 
SAN MIGUEL 3 
SAN MIGUEL CR 3 
UNNAMED/SANMIG 3 
SAN MIGUEl 3 
CHACON CREEK 3 
UNNAMED 3 
CHACON CR 3 
CHACON CR 3 
CHACON CR 3 
CHACON CREEK 3 
FRIO RIIIER 3 
UNNAMED , FRIO 3 
FRIO RIVER 3 
UNNAMED 3 
UNNAMED & FRIO 3 
FRIO RIIIER 3 
MARTINE CREEK 1 
FRIO RIVER 3 
LEONA 3 
UNNAMED 3 
LEONA RIIIER 3 
LEONA RIVER 3 
LEONA RIVER 3 
LEONA RIVER 
LEONA RIVER 

3 

3 

50 
59770 

o 
13 
o 

25 
50 
50 
50 
60 
40 
80 
15 
20 
25 

118 
230 
50 
35 

4 

2000 
123 
103 
233 
106 

2Z 
649 

150 
124 
50 
84 
50 

150 
523 
305 

19840410 
700000 19700719 CHOKE CANYON 

296 19870710 SEDIMENT CONTROL' CO 007, 7/5/89 
76 19500630 TRIB OF lIVE OAK CREEK 

949 19780925 LIVEOAI( CR·MIRACLE LK-' USE 1-EXP 20 YRS 
100 112 19771011 
80 19890718 EXP 12/31/99 
80 19890718 EXP 12/31/99 
60 19890718 EXP 12/31/89 

19790514 
118 4 19200907 AMEND 1/23/89 
80 19780515 
25 17 19810413 SEE BOX-OUT OF A 278.97 A 
25 20 19710816 TRIB OF SAN MIGUEL CREEK 
70 19800414 16O-ACRE TRACT - S C 
58 10 19171231 

115 
25 
25 
4 

1000 
123 
65 

152 
106 
16 

1100 

150 
124 
120 
42 
25 

150 
350 
168 

243 19750324 TRIB OF CHACON CREEK 
19840807 EXP 12/31/94 
19821122 

4 19821220 
730 19120320 SEE 19-2131, ALSO CO 007 

19661231 
122 19631231 SLOUGH OF THE fRIO RIVER 

19631231 
117 19570331 SLOUGH OF THE FRIO RIVER 

19451231 
10 19261231 

1140 19481103 ALSO CO 142 
19780807 EXP 12/31/98, 9/22/88 

26 19800107 
30 19641231 TRIB OF TooOS SANTOS CREEK 

19830124 AMENO 10/9/89, EXP 12/31/99 
19830307 EXP 12/31/99, AMENO 1/3/90 
19760329 
19140617 ALSO CO 254 
19140629 



SUMMARY OF SURFACE ~ATER RIGHTS 
NUECES RIVER BASIN 

STATE RIVER AUTHORIZED STORAGE 
MASTER ORDER PERMIT STREAM DIVERSION ACRES CAPACITY PRIORITY 

NUMBER TYPE CO. NUMBER NUMBER APPLICANT OR APPROPRIATOR NAME USE (ACfT/YR) IRRIG. (ACfT) DATE REMARKS 

003196 6 232 2548500000 LOIS SMITH LEONA RIVER 3 40 50 19601231 

003195 6 232 2549000000 UVALDE COUNTY LEONA RIVER 7 80 19611228 
004304A 1 232 2549100000 004111A C V , lONA SHEFFIELD LEONA RIVE 3 12 12 19830110 EXP 12/31/99, AMEND 6/1/89 

003194 6 232 2553000000 GEORGE E LIGOCKY UNNAMED&COOKS 3 50 89 11 19770705 TRIB OF COOK'S SLOUGH 

003194 6 232 2553000000 GEORGE E LIGOCKY UNNAMED&COOKS 3 49 10 19790627 

003990 232 2553200000 003702 DON INMAN UNNAMED 3 30 20 19790625 COOKS SLOUGH . RES EXEMPT 

003988 232 2553300000 003701 C ALVIN HEARD JR ET AL UNNAMED 3 28 28 4 19790625 COOKS SLOUGH 
003989 232 2553400000 003711 KENNETH D SPARKS UNNAMED 3 56 56 20 19790625 COOKS SLOUGH 

003991 232 2553500000 003703 C V SHEFFIELD JR ET UX UNNAMEO 3 250 190 6 19790625 COOKS SLOUGH 
003193 6 082 2575000000 H~ARD F BENNETT FRIO RIVER 3 8 40 19321231 
003192 6 163 2589000000 ED~ARDS UNDERGROUND ~ATER DIST PARKERS CREEK 9 520 200 19n0918 

003191 6 163 2590000000 L S MDLLERE, TRUSTEE SECO CREEK 3 20 66 5 19650430 
003806 1 163 2620000000 003551 ED~ARDS UNDERGROUND W 0 SECO CREEK 9 1185 2 19770815 STORM' FLOODWATERS FOR RECHARGE SC 
005192 163 2622000000 005192 JOHN ROBERT ~INDR~ ET UX ~ BR LIVE OAK 8 19881208 
003954A 163 2624000000 003664A ERNESTO , ALONSO RODRIGUEZ HONDO CR 3 70 35 19790102 EXPIRES 12/31/99, 7/5/89 

004506 163 2624900000 004187 JAMES THOIIAS BAGBY JR HONDO CR 3 40 25 19841016 
003190 6 163 2625010000 GLEN M~ILLIAMS ET AL HONDOWNNAMED 3 80 80 19741125 
003189 6 163 2626000000 RICHARD ~ SCH~ERS HONDO CREEK 3 40 60 19620430 
004095 163 2626100000 003804 FAYE JEAN WIEMERS HONIG ET AL HONDO CR 3 70 42 19810105 2 TRACTS 362.65839, EXPIRES 12/31/91 
003745 163 2627000000 003444 ED~ARDS UNDERGROUNO ~ D MIDDLE VERDE 9 585 22 19770131 
003188 6 010 2650000000 ~ J SCHMIDT HONDO CREEK 3 24 47 16 19560220 
003187 6 010 2651000000 BRIAN ~INER ~ILLIAMS CREEK 3 23 21 15 19670331 
003186 6 010 2651500000 DOROTHY BAIRD BEAN ~ILLIAMS CREEK 3 128 88 73 19631231 
003185 6 010 2651700000 ~ H THOMPSON, JR ~ILLIAMS CREEK 3 15 5 2 19690626 
003184 6 010 2675000000 H B LIVElY SPRING CREEK 3 10 5 42 19631231 
003914 082 2699000000 003620 A. E SCHLETZE ETAL ElM CREEK 3 25 200 200 19780918 ALSO USE 7, 2189-AC TR, STORE GW 
003182 6 232 2755210000 PAUL G SILBER JR ET AL SABINAL RIVER 3 40 40 19531231 
004352 232 2791600000 004030 LOUIS A ~ATERS 1I TTLE CR 3 110 75 19830418 
004505 1 232 2793500000 004203 UTOPIA ~ATER SUPPLY CORP SABINAL 1 200 19841016 
003181 6 010 2793800000 BRUCE l BOS~ll ET UX ~ SABINAL R 3 400 200 19770117 ALSO CO 232, EXP 12/31/99 
003180 6 193 2799000000 LANA J STORMONT UNNAMED 3 5 10 19700105 TRIB OF ~ST SABINAL RIVER 
005186 1 010 2824000000 005186 Hill COUNTRY SPRING ~ATER TX SPRING/UNNAME 1 161 19880621 TRIB SABINAL R, BOTTLED ~ATER, .049 RES 
003179 6 010 2825000000 JOHN K HARREll SABINAL RIVER 3 24 100 19651204 
003179 6 010 2825000000 JOHN K HARRELL SABINAL RIVER 3 13 25 19631014 
005204 010 2840000000 005204 ROGER E. CANTER ET UX SABINAL R 3 60 20 19881026 
003178 6 010 2850000000 KING & JE~El FISHER SABINAL 3 10 56 2 19530709 



STATE 
MASTER 

RIVER 
ORDER PERMIT 

SUMMARY Of SURfACE ~ATER RIGHTS 
NUECES RIVER BASIN 

AUTHORIZED STORAGE 
DIVERSION ACRES CAPACITY PRIORITY 

NUMBER TYPE CO. NUMBER NUMBER APPLICANT OR APPROPRIATOR 
STREAM 
NAME USE (ACfT/YR) IRRIG. (ACfT) DATE REMARKS 

003177 6 
003176 6 
003176 6 
003175 6 
003174 6 
003173 6 
004305 
0041nA 
003172 6 
003171 6 
003170 6 
003169 6 
003168 6 
003168 6 
005063 1 
003167 6 
003166 6 
004238 1 
003165 6 
003164 
003163 
003162 
003161 
003160 

6 

6 

6 

6 
6 

003159 6 
003157A 6 
003158 6 
003156 6 
003156 6 
003155 6 
003154 6 
003153 6 
003153 6 
003152 6 
003151 6 
003878A 1 

JOE K LEIGHTON 
TEXAS PARKS & ~ILDLlfE OEPT 
TEXAS PARKS & ~ILDLlfE DEPT 

SABINAL RIVER 
CAN CREEK 1 
CAN CREEK 3 

010 2850500000 
010 2651020000 
010 2651020000 
232 2960000000 
232 2961000000 
232 3010000000 

UVALDE COUNCIL Of GIRL SCOUTS DRY fRIO RIVER 3 
RIO GRANDE CHILDRENS HOME INC DRY FRIO RIVER 3 
ALVIN M RIMKUS fRIO RIVER 3 

232 3025000000 003974 A C SANDERLIN ET AL 
232 3025100000 003650A MARVIN G VERSTUYFT ET AL 
232 3030000000 THOMAS & GRETEL EKBAUM 
232 3052500000 
232 3052750000 
232 3100010000 
232 3149000000 
232 3149000000 

MICHAEL L STONER 
JOHN M & MARY ANN BARKLEY 
JOHN S. GRAVES, JR, ET AL 
JOHN 5 BUCHANAN 
JOHN S BUCHANAN 

232 3179000000 005063 GAffORD fAMILY PARTNERSHIP 
232 3200000000 RALPH S O'CONNOR 
232 3210000000 JOE C KRANZ ET UX 
232 3220000000 003962 CON CAN ENTERPRISES INC 
232 3250000000 
232 3255000000 
232 3265000000 
193 3267500000 
193 3289500000 
193 3290000000 
193 3294000000 
193 3350000000 
193 3375000000 
193 3400000000 
193 3400000000 
193 3420000000 
193 3430000000 
193 3490000000 
193 3490000000 
193 3600000000 

~ALLACE S & ISABEL B ~ILSON 
TEXAS PARKS & ~ILDLlfE DEPT 
JOHN HAMMAN JR ESTATE 
PHYLLIS CHILDS DETERING ET AL 
R L HUBBARD 
GRACIA BASSETT HABY ET AL 
SAM G HARRISON 
DIAMOND J RANCH INC 
LOMBARDY IRRIGATION CO 
H P COOPER ET AL 
H P COOPER ET AL 
LOTTIE N ~IGHT 
JAMES TREES 
JOHN J BURDITT, ET AL 
JOHN J BUAROITT ET AL 
DAN AULD, JR 

193 3620000000 KATHERINE MAXINE MORELAND 
193 3645000000 003562A C B SLABAUGH 

fRIO RIVER 
fRIO 
fRIO RIVER 
fRIO RIVER 
fRIO RIVER 
MAYHEII&FRIO 
fRIO RIVER 
fRIO RIVER 
fRIO RIVER 
fRIO RIVER 
fRIO RIVER 
fRIO RIVER 
fRIO RIVER 

3 
3 
3 

3 

3 

3 
3 
3 
3 
3 
3 

3 

3 
fRIO RIVER 7 
fRIO RIVER 3 
UNNAMED 3 
ORY fRIO CREEK 3 
fRIO RIVER 3 
fRIO RIVER 
FRIO 
fRIO RIVER 
fRIO RIVER 
fRIO RIVER 

3 

3 

3 

3 

3 
FRIO RIVER 3 
YOUNGBLOOD SPR 3 
UNNAMED&E FRIO 3 
UNNAMED&E FRIO 3 
E FRIO RIVER 3 
E FRIO RIVER 3 
CYPRESS CR 3 

4 

7 

9 

31 
1000 
1140 
965 

1000 
75 
19 
40 
37 

4 

100 
11 
35 

140 
86 

113 
5 

17 
60 

140 
250 

1600 
2 

20 
164 

2 

23 
15 

324 
67 
40 

3 

10 
36 

500 
570 
500 
505 
60 
19 
40 

37 
50 
5 

18 
71 
79 

123 
25 
21 

100 
70 

125 
800 

22 
43 
6 

50 
162 
30 
30 

19121231 
19780123 
19780123 
19630131 

2 19630131 
19n0815 
19830110 
19811207 AMEND 4/17/89 

19770705 
32 19521231 

19631231 
19520616 & FRIO RIVER, SEE 21·3168 
19520616 
194a0531 
19860523 
19271231 SEE 21·3166 
19271231 
19820907 
19381231 

30 19691020 
19261231 

15 19551231 TRIB OF BUFFALO CREEK 
19670619 

19531231 
19480930 
19500322 AMEND 1/9/65 

6 19160331 ALSO COUNTY 232 
19491231 
19140627 
19611231 
19670731 
19140629 
18960527 
19140527 
19140527 
19760410 68-AC lR, SC, AMEND 11/12/64 
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RIVER 
ORDER PERMIT 

SUMMARY OF SURFACE WATER RIGHTS 
NUECES RIVER BASIN 

AUTHORIZED STORAGE 
DIVERSION ACRES CAPACITY PRIORITY 

NUMBER TYPE CO. NUMBER NUMBER APPLICANT OR APPROPRIATOR 
STREAM 
NAME USE (ACFT/YR) IRRIG. (AtFT) DATE REMARKS 

003150 6 
003149 6 
003148 6 
003148 6 
003147 6 
005009 1 
003146 6 
003145 6 
003145 6 
003145 6 
004094 1 
003144 6 
003144 6 
003143 6 
003142 6 
005170 
003141 6 
003910 
003140 6 
003139 6 
003138 6 
003135 6 
003137 6 
003136 6 
003133 6 
003134 6 
003132 6 
003131 6 
003130 6 
003129 6 
003128 6 
003127 6 
003126 6 
003126 6 
003125 6 
003124 6 

193 3655000000 
193 3660000000 
193 3750000000 
193 3750000000 
193 3810000000 

R F BINDOCK 
ORA l ROGERS ESTATE 
H E BUTT FOUNDATION 
H E BUTT FOUNDATION 
DIAMOND J RANCH INC 

E FRIO RIVER 3 
E FRIO RIVER 3 
E FRIO RIVER 7 
E FRIO RIVER 7 
W FRIO RIVER 3 

193 3830000000 005009 JACKSON l IABI ET Al WEST FRIO R 3 
193 3850000000 GEORGE HALE ET Al W FRIO RIVER 7 
193 3900000000 GEORGE S HAWN INTERESTS ET AL S P/l P W FRIO 7 
193 3900000000 GEORGE S HAWN INTERESTS ET Al S P/l P W FRIO 3 
193 3900000000 GEORGE S HAWN INTERESTS ET Al S P/l P W FRIO 7 
193 3905500000 003801 GEORGE S HAWN INTERESTS ET AL WEST FRIO 3 
156 3935000000 
156 3935000000 
156 3960000000 
156 4000000000 

EDWIN & PATSY DUNN SINGER 
EDWIN & PATSY DUNN SINGER 

NUECES 
NUECES 

l.H. TRUE NUECES 
W.l.FLDWERS MACHINE&WELDING CO NUECES 

142 4010000000 005170 PATRICK HUGHES WELDER JR ET AL UNNAMED 

7 
7 
3 
3 

1 

3 
3 

156 4030000000 OGDEN D. DOOLEY OLD CHANNEL 
240 4045000000 003641 VAQUILLAS RANCH CO LTD 
142 4075000000 
142 4150000000 
142 4180000000 
142 4180010000 
142 4180020000 
142 4180030000 
142 4180040000 
142 4180050000 
142 4250000000 
142 4260000000 
142 4270000000 
142 4300000000 
142 4350000000 
142 4400000000 
142 4450000000 
142 4450000000 
142 4475000000 
142 4500000000 

FRED HILLJE ESTATE 
HOLLAND TEXAS DAM & IRR. CO. 
CHARLES D. JOHNSON 
H.8. RAMSEY 
T.G. RANKIN 
DOROTHY M. KINSEL 
ERNEST E. ALLERKAMP 
GEORGE C HIXON 
ERNEST E. ALlERKAMP 
RONALD C FEUDO 
C.C. SPEED 
LOUISE G DAVIS 
PEARL M. KINSEL. ET AL 
LEE M & VALDA M GATES 
SILLER BROTHERS 
SIllER BROTHERS 
GEORGE & SHARON TRIGO 
CLOOORMIRO GARZA ET AL 

SALADO 
NUECES 3 
NUECES&uNNAMED 3 
UNNAMED&NUECES 3 
NUECES&uNNAMED 3 
NUECES 3 
NUECES 3 
NUECES 3 
NUECES 3 
UNNAMED&NUECES 3 
NUECES 3 
NUECES 
NUECES 
NUECES 
NUECES 
NUECES 
NUECES 

3 

3 

3 

3 

3 

3 
NUECES 3 

UNNAMED&NUECES 3 

3 

30 

165 
60 

156 

56 

220 
132 

8 

200 
76 

2023 
55 
80 
84 

200 
350 

398 
195 
50 

126 
180 
39 

180 
260 
100 

20 
5 

11 
28 

55 
30 

78 

28 

110 
175 

8 
100 
76 

1320 
55 

320 
30 

133 
390 

167 
130 

75 
190 
150 
34 
90 

390 
100 
40 
40 

19571231 
19531231 

11 19300130 
10 19260614 

19251231 
19850910 

16 19270621 
27 19300407 ALSO USE 7 

19810105 
68 19671003 
9 19810105 OUT Of 1118 ACRES 

205 19690224 & DOl 

80 19710125 
40 19581231 

100 19651231 
548 19880212 TRII GREEN 8R. BIG ALAMO TANK 

19651231 OlD CHANNEL OF NUECES 
2640 19780905 1599.41·AC TR . st 

76 19660103 
700 19101223 

19100507 SLOUGH OF NUECES 
19060803 

19100507 
19060803 

19100507 
19100507 
19100629 SLOUGH OF NUECES 
19100629 
19100629 

35 19120122 
35 19150707 
20 19110807 

19671231 
15 19180316 

19110807 
~O 19040811 SLOUGH OF NUECES 



SUMMARY Of SURfACE ~ATER RIGHTS 
NUECES RIVER BASIN 

STATE RIVER AUTHORIZED STORAGE 

MASTER ORDER PERMIT STREAM DIVERSION ACRES CAPACITY PRIORITY 

NUMBER TYPE CO. NUMBER NUMBER APPLICANT OR APPROPRIATOR NAME USE (ACH/YR) IRRIG. (ACH) DATE REMARKS 

003123 6 142 4500200000 LOUIS OS~ALD LIND UNNAMED&NUECES 3 130 32 19040811 

003123 6 142 4500200000 LOUIS ~ALD LIND UNNAMED&NUECES 3 70 35 18970712 

003122 6 142 4540000000 SANTANA A MORIN ET AL NUECES 3 30 30 18970712 

003121 6 142 4550000000 RUDY & TERESA RODRIGUEZ SR NUECES 3 5 6 18970712 

003120 6 142 4600000000 JOE L. GILBERT NUECES 3 200 100 150 19140627 

003119 6 142 4700000000 MANUEL TRISTON RAMIREZ NUECES 3 40 40 150 19140627 
003118 6 142 4750000000 ~ILLIAM V BOOTH JR ET UX NUECES 3 50 50 150 19150709 
003117 6 142 4840000000 L.D. RANCH' CATTLE CO. NUECES 3 270 225 70 19100128 
003116 6 142 4850000000 JEFFERSON STATE BANK TRUSTEE NUECES 3 178 79 70 19100128 
003115 6 142 4850500000 CLAY , SYLVIA MCBRYDE NUECES 3 55 47 70 19100128 
003114 6 142 4851000000 RALPH P. GUTTMAN NUECES 3 199 165 70 19100128 
003112 6 142 4858000000 fREDNA K DOllE NUECES RIVER 3 47 47 70 19100128 
003111 6 142 4858030000 EUGENE WH ITE NUECES RIVER 3 30 23 19100128 
003108 6 142 4950000000 C L LEHMAN ESTATE NUECES RIVER 3 298 411 180 19010816 
003107 6 142 5000000000 RICHARD A , NITA V BALLARD NUECES RIVER 3 210 144 180 19010816 
003110A 6 142 5010000000 J M SHILLING NUECES RIVER 3 22 33 27 19140626 AMEND 2/1/85, AMEND EXP 12/31/94 
003109 6 142 5020000000 M C WHIT~LL ET UX NUECES RIVER 3 10 40 19140626 
003106 6 142 5050100000 M C ~HITWELL ET UX UNNAMED&NUECES 3 20 40 19571231 TRIB OF NUECES RIVER 
003106 6 142 5050100000 M C ~HITWELL ET UX UNNAMED&NUECES 3 20 40 15 19140622 
003105 6 142 5150000000 FRANKLIN JERRY MEEKS NUECES RIVER 3 150 75 60 19041124 SEE ADJ 3104 
003104 6 142 5150010000 ~AITZ SUPER MARKET, INC NUECES RIVER 3 250 125 10 19041124 
003103 6 064 5300000000 R ~ BRIGGS, JR BURRO CREEK 3 400 200 3500 19460829 
003102 6 064 5400000000 NEEDMORE RANCH INC APPURCEON CR 3 15 155 19650617 
003101 6 064 5410000000 J R MARMION, JR UNNAMED 7 1093 19770627 TRIB OF EL MORO CREEK 
003099 6 064 5430000000 CHARLES ~ & MARJORIE V ~ILSON EL BARROSA CR 3 34 65 19661010 
003095 6 064 5450000000 MARRS MCLEAN BOWMAN ET AL NUECES RIVER 3 1090 1606 500 18970323 
003095 6 064 5450000000 MARRS MCLEAN BOWMAN ET AL SOLDIER SLOUGH 3 201 166 19121104 
003098 6 064 5500000000 LUCILE C ~HITECOTTON ET AL SOLDIER SLOUTH 3 60 40 19121104 
003093 6 064 5580000000 CHARLES H THALMAN SOLDIER SLOUGH 3 75 75 28 19070912 
003082A 6 254 5600000000 ZAVALA-DIMMIT CO WID 1 NUECES RIVER 3 8000 4000 4010 19251005 
003082A 6 254 5600000000 ZAVALA-DIMMIT CO ~ID 1 NUECES 4 4 71 19130523 AMENDED 1/25/84 
003082A 6 254 5600000000 ZAVALA-DIMMIT CO ~ID NUECES RIVER 3 19996 10000 1115 19130523 
003082A 6 254 5600000000 ZAVALA-DI""IT CO ~ID NUECES RIVER 8 344 19450710 IMPOUNDMENT 
003092 6 254 5770000000 JAMIE G HASSETT UNNAMEO&COMANC 3 684 456 19251231 TRIB Of COMANCHE CREEK 
003091 6 254 5800000000 MARIE B STEINLAGE COMANCHE CR 3 2098 800 19240915 
001090 6 254 5816000000 JIM G FERGUSON, JR COHANCHf CREEK 3 65 19151211 



SUMMARY Of SURfACE ~ATER RIGHTS 
NUECES RIVER BASIN 

STATE RIVER AUTHORIZED STORAGE 

MASTER ORDER PERMIT STREAM DIVERSION ACRES CAPACITY PRIORITY 

NUMBER TYPE CO. NUMBER NUMBER APPLICANT OR APPROPRIATOR NAME USE (ACfT/YR) IRRIG. (ACFT ) DATE REMARKS 

003090 6 254 5816000000 JIM G fERGUSON, JR COMANCHE CREEK 3 45 150 19351231 

003088 6 254 5825000000 CHAPARROSA RANCHES, LTD CHAPARROSA CR 3 150 75 200 19670605 

003087 6 232 5827000000 R L ~HITE COMPANY GATO CREEK 2 10 2039 19770725 & REC 

003913 232 5829000000 003663 JOE G JR & J BEAUMONT SMYTH WOOD SLOUGH 1 1281 19780911 BIG TANK LAKE· EXPIRES 4/10/99·DOM & L S 

003089 6 254 5836000000 ERROL 0 JONSSON, ET AL CHACON CREEK 3 174 402 114 19790702 

003089 6 254 5836000000 ERROL 0 JONSSON, ET AL CHACON CREEK 3 206 412 187 19581231 EXP 12/31/89 

005201 162 5845000000 005201 E~ING HALSELL fOUNDATION COMANCHE CR 1 4865 19881101 

003097A 6 064 5950200000 DALE L HASTEN NUECES 3 231 77 500 18970323 AMENO 11/1/85 

001523 9 064 5950200000 0030976 ALBERT IVY NUECES 3 225 19850101 YEAR·TO·YEAR AfTER 86 

003096 6 064 5950300000 DONALD JACKSON ET UX NUECES RIVER 3 337 120 500 18970323 

003094A 6 064 5956000000 ALBERT IVY LIVE OAK/NUECE 3 300 135 18970323 , NUECES R, AMEND 7/29/85 

003086 6 064 5958000000 T R MANAGEMENT, INC NUECES RIVER 3 554 693 75 19481231 

003084 6 254 6400000000 OPAL E C MARBURGER NUECES RIVER 3 80 40 19140224 

003083 6 254 6500000000 DALE R ~ALKER NUECES RIVER 3 230 105 19131112 

003081 6 254 6650000000 GEORGE C THOREEN ET AL NUECES RIVER 3 390 200 19160313 

003085 6 254 6650100000 ~RD L BOX NUECES RIVER 3 320 150 19140224 

003080 6 254 6715200000 f f BONNET EX UX NUECES RIVER :5 75 360 19720406 (PRIORITY DATE 090280) 

003079 6 254 6730000000 JACK RUTLEDGE NUECES RIVER 3 313 155 19340531 

003078 6 254 6730100000 ~ILBA RALPH ~ALKER ET AL NUECES RIVER 3 200 137 19340531 SEE ADJ 3074 
003077 6 254 6730200000 K & M fARMS NUECES RIVER 3 200 157 19340531 SEE ADJ 3074 
003076 6 254 6730300000 DON P DIXON NUECES RIVER 3 154 19340531 SEE ADJ 3074 
003075 6 254 6730400000 WALTER D MOORE NUECES RIVER 3 124 93 19340531 SEE ADJ 3074 
003074 6 254 6730500000 DONALD R LINDENBORN JR TRUSTEE NUECES RIVER 3 200 149 19340531 
003073 6 232 6750000000 SAM BARKLEY NUECES RIVER 3 144 74 19140629 

003072 6 232 6800000000 JEAN DEBONA DULLNIG NUECES RIVER 3 200 200 19110805 

003071 6 136 7023010000 LLOYD L DAVIS ~ NUECES RIVER 8 0 19760719 IMPOUNDMENT 
004365 1 136 7028000000 004136 U S COMPANIES INC SPRING BR 7 10 42 19840523 4 RES 
003070 6 069 7041600000 E B CARRUTH, JR, TRUST ~ NUECES RIVER 3 200 184 19750422 
003070 6 069 7041600000 E B CARRUTH, JR, TRUST W NUECES RIVER 7 19 19681104 
003069 6 232 7049800000 ARIZONA T CRUMP NUECES RIVER 3 134 65 19131231 
003068 6 232 71 00000000 ~ILLARD R ~ALLACE ET AL NUECES 3 310 203 19120706 
003067 6 232 7125000000 EVERETT L CLARK NUECES RIVER 3 1461 487 19110114 
003066 6 232 7400500000 GEORGE H HOff NUECES RIVER 3 10 6 19201231 
003065 6 232 7450000000 WILLIAM R eDWARDS ET AL HUECES RlvtR 3 120 360 18940528 ALSO UNDERfL~ 
003064 6 232 7500000000 ADANA TEAGUE NUECES 3 150 50 19140629 ALSO CD 193 



SUMMARY Of SURfACE WATER RIGHTS 
NUECES RIVER BASIN 

STATE RIVER AUTHOItIZED STOitAGE 

MASTER OItOER PERMIT STREAM DIVERSION ACRES CAPACITY PRIOItITY 

NUMBER TYPE CO. NUMBER NUMBER APPLICANT 0It APPROPRIATOit NAME USE (ACfT/YR) IRRIG. (ACfT) DATE REMARKS 

003063 6 232 7510000000 COUNTY Of UVALDE NUECES RIVER 7 281 19620904 

003062 6 193 7550000000 JOANNE fRIEND NUECES RIVER 3 46 46 19521118 

003061 6 193 7630000000 E E GILOART NUECES RIVER 3 31 31 19590101 

003049 6 069 7630010000 STEVE GOSE PULLIAM&NUECES 3 600 550 19770516 

003060 6 193 7631000000 E E GILDART NUECES 3 35 46 19591231 

003060 6 193 7631000000 E E GILDART NUECES 3 54 26 19490425 

003060 6 193 7631000000 E E GILDART NUECES 3 42 21 19490202 

003059 6 193 mOOOOOOO f L JR , CHARLOTTE HATLEY NUECES RIVER 3 11 7 19591231 

003058 6 193 7740000000 OOROTHY MERRITT ANDERSON NUECES RIVER 3 8 8 19571231 
004405 1 193 7760000000 004067 CITY Of CAlIP WOOD UNNAMED 1 1000 19831003 TRIB Of NUECES 
004405 193 7760000000 004067 CITY Of CAMP WOOD UNNAMED 3 83 16 19831003 
003057 6 193 7800000000 MAGElEE V SWI fT W CAMP WOOD CR 3 10 4 4 19180316 
003057 6 193 7800000000 MAGELEE V SWI fT W CAlIP WOOD CR 3 21 16 8 18891231 SEE ADJ 3056 
003056 6 193 7810000000 ROY GIBBENS W CAMP WOOD CR 3 2 19631231 
003056 6 193 7810000000 ROY GIBBENS W CAMP WOOD CR 3 18 9 4 19180316 
003055 6 193 7900000000 WILLIAM C , PATRICIA K SUTTON W CAlIP WOOD CR 3 105 130 2 19140615 
004169 1 193 7910000000 003935 ROARING SPRINGS RANCH INC CAMP WOOD CR 3 15 10 41 19811123 6 RES' REC 
004169 193 7910000000 003935 ROARING SPRINGS RANCH INC CAMP WOOD CR 15 19811123 
003054 6 193 7950000000 HAROLD D. SCHERTLER E CAMP WOOD CR 3 10 10 19140615 SEE ADJ 3051 
003053 6 193 7960000000 BARRY BLANKS MCHALEK ET UX E CAMP WOOD CR 3 1 1 19140615 SEE ADJ 3051 
003052 6 193 7970000000 BARRY BLANKS MCHALEK ET UX E CAMP WOOD CR 3 5 5 19140615 SEE ADJ 3051 
003051 6 193 7980000000 L J DEAN E CAMP WOOD CR 3 6 6 19140615 
003050 6 193 8000000000 W A MALEY E CAMP WOOD CR 3 28 14 19111221 
004413 1 193 8240000000 004114 WILLIAM C SUTTON ET UX CAMP WOOD CR 7 2 19831128 
003048 6 069 8340000000 L A MALACHEK ET AL PUllIAM CREEK 3 27 14 19171231 
003047 6 069 8400000000 STEVE GOSE CLEAR CREEK 3 6 6 11 19311123 
003046 6 069 8460500000 NOitMA JEAN EASLEY PULLIAM CREEK 3 30 59 19641231 
003045 6 069 8520000000 JOEL CRAIG, ET AL PULlI AM CREEK 3 100 50 19641231 
003957A 069 8550000000 003674A S A WILLIAMS CEDAR CREEK 3 40 40 19790129 AMEND 1/13/87 
003044 6 069 8700010000 TEO JAMES, ET AL SPRING BRANCH 3 4 20 18851231 
003044 6 069 8700010000 TED JAMES, ET AL SPRING BRANCH 3 20 19160320 
003044 6 069 8700010000 TED JAMES ET AL CEDAR CREEK 3 6 12 19160330 
003043 6 069 8760000000 JOY JERNIGAN ~NS PUL LI AM CREEK 3 32 16 19521231 
003042 6 069 8779000000 J R WILLIAMS ET AL PULLIAM CREEK 3 22 13 19001231 
003041 6 069 8780000000 JOSEPH C WILLIAMS ET AL PULLIAM CREEK 3 60 44 19001231 
003040 6 069 8790000000 J R WILLIAMS ET AL PULLIAM CREEK 3 34 17 19001231 



SUMMARY OF SURfACE ~ATER RIGHTS 
NUECES RIVER BASIN 

STATE RIVER AUTHORIZED STORAGE 

MASTER ORDER PERMIT STREAM DIVERSION ACRES CAPACITY PRIORITY 

NUMBER TYPE CO. NlIHBER NUMBER APPLICANT OR APPROPRIATOR NAME USE (ACFT/YR) IRRIG. (ACFT ) DATE REMARKS 

004006 069 8790100000 003716 BAY· HOUSTON T~ING CO PULLIAM 3 150 75 19791105 

003039 6 069 8800000000 JESS L HANKINS, ET AL PULLIAM CREEK 3 75 50 8 18973024 

003039 6 069 8800000000 JESS L HANKINS, ET AL PULLIAM CREEK 3 30 20 19120401 
003038 6 069 8900000000 ROYCE I REID ESTATE PULLIAM CREEK 3 48 20 19160309 
004278 069 8920000000 003961 TRAVELERS INSURANCE CO PULLIAM CR 3 10 17 19821206 
003037 6 193 8950000000 DAVID WELDON TINDLE NUECES RIVER 3 25 25 19180420 
003036 6 193 9000000000 SALVADOR ORTIZ ET AL NUECES RIVER 1 125 50 19140615 
003035 6 193 9001000000 HUNGER BROTHERS, INC NUECES RIVER 2 168 19621231 
003035 6 193 9001000000 HUNGER BROTHERS, INC NUECES RIVER 3 60 19621231 SECONOARY USE 
003034 6 193 9004000000 HERBERT C JEfFRIES ET UX NUECES RIVER 3 2 19491231 SEE ADJ 3030 
003033 6 193 9004100000 VELVET JEAN JACKSON NUECES RIVER 3 2 19491231 SEE ADJ 3030 
003032 6 193 9004200000 ~ANNA LOU LLOYD NUECES RIVER 3 4 19491231 SEE ADJ 3030 
003030 6 193 9004300000 L J DEAN NUECES RIVER 3 1 19491231 
003031 6 193 9004500000 LE~IS RAY DEAN NUECES RIVER 3 5 19491231 SEE ADJ 3030 
003029 6 193 9008000000 HENRY 0 ENGELKING NUECES RIVER 3 43 52 19530431 
003028 6 193 9040000000 CLARENCE ~ HARRISON ET AL DRY CREEK 3 20 10 43 19710920 
003028 6 193 9040000000 CLARENCE ~ HARRISON ET AL DRY CREEK 7 4 19700422 
003027 6 193 9050000000 J F ALSOP DRY CREEK 3 20 10 18941231 
003026 6 193 9075000000 JOHN A DANIEL ET UX DRY CREEK 3 16 8 90 19660907 
003025 6 193 9150000000 ~ILLIAM C & ~ANDA LEA LANE DRY CREEK 3 40 20 19160329 
003024 6 069 9170000000 DOUGLAS B & MARGARET MARSHALL NUECES RIVER 3 65 43 19471231 
004008A 1 193 9172500000 003717A DOUGLAS B , MARGARET MARSHALL NUECES 3 400 200 19791112 AMEND 12/15/81 INCR AC·FT, ACRES, CFS 
003022 6 193 9190000000 MARVIN L BERRY UNNAMED/NUECES 3 485 19790423 
003022 6 193 9190000000 MARVIN L BERRY UNNAMED/NUECES 3 259 300 14 19081231 TRIB OF NUECES RIVER 
003023 6 069 9195000000 DONALD P TARPEY NUECES RIVER 3 108 27 19561231 
003021 6 193 9198500000 DSD, INC BULLHEAD CREEK 3 418 210 19760517 
003020 6 193 9320000000 H C MCCARTY JR , JERRY MCCARTY BULLHEAD CREEK 3 35 60 19661231 
003020 6 193 9320000000 H C MCCARTY JR , JERRY MCCARTY BULLHEAD CREEK 3 85 19790521 
003019 6 193 9410000000 SARAH M DAVIS ~ADDLE IRR DIT 3 13 18941130 
003019 6 193 9410000000 SARAH M DAVIS BULLHEAD CR 3 80 40 19790521 
003978 1 193 9421000000 003689 N M fiTZGERALD JR ESTATE FLYNN&BULLHEAD 3 187 63 19790521 BULLHEAD CR, 156.95·AC TR, SC 
003018 6 193 9450000000 JO BESS V JACKSON ET AL SPRING/BULLHEA 3 30 16 19150311 BULLHEAD HOLL~ 
003017A 6 069 9520000000 RAY H EUBANK RUTH DRA~ 3 50 50 19281231 AMEND 7/3/84 
D03016 6 193 9615000000 DANYA MCINTYRE ET AL E PRONG NUECES 3 4 2 19281231 







AREAL 
YEAR 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 

1944 
1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 

1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

PRECIPITATION IN 
JAN FEB 

1.24 0.00 
0.33 0.28 
0.10 0.19 
2.27 0.97 
2.40 
0.39 
0.39 
0.44 
1.08 
0.00 
1.60 
0.84 

0.35 
0.52 
0.60 
3.93 
1.48 
1.60 
2.26 
0.54 
0.46 
1.06 
1.40 
2.35 
0.43 
0.97 
0.30 
0.44 
2.13 
2.40 
1.82 
3.09 
0.65 
3.26 
0.52 
0.00 
0.18 
0.03 
0.31 
1.09 
0.54 
0.35 
2.68 
0.38 
0.72 
1. 56 
0.29 
0.05 
1.67 
1.23 
1.36 
0.16 
4.25 
0.62 
0.50 
0.00 
1. 38 
1.62 

0.15 
2.57 
0.37 
3.27 
1. 15 
0.00 
0.00 
4. IS 

1.46 
0.20 
0.65 
1.88 
1.86 
0.96 
0.15 
1.03 
0.19 
0.14 
0.56 
0.15 
1.90 
2.35 
0.44 
0.04 
1.73 
1.46 
0.98 
0.39 
1.60 
7.32 
1. 24 
0.70 
0.69 
0.40 
0.05 
0.61 
0.73 
1.86 
2.99 
1. IS 

1.73 
1.98 
0.14 
2.30 
0.94 
2.42 
0.90 
0.60 
1.60 

1. 30 
2.30 
1. 18 
0.21 
2.33 

INCHES FOR 
MAR 

2.14 
0.05 
0.33 
3.17 
0.46 
2.65 
1. 05 
2.68 
1.08 
0.42 
2.70 
2.33 
0.04 
1.88 
0.91 
0.95 
2.30 
0.01 
2.05 
0.13 
1. 16 
1.58 
1. 18 
0.20 
1. 04 
3.35 
0.09 
1.29 
1.98 
2.36 
0.27 
1. 34 
0.25 
0.73 
o. 12 
3.22 
2.87 
2.46 
0.00 
0.47 
0.04 
2.70 
1.89 
0.04 
1.30 
0.16 
0.74 
0.02 
2.10 
0.94 
0.93 
0.50 
2.08 
0.94 
1.30 
0.12 
0.63 
0.94 

SU8YATERSHED ABOVE USGS' 
APR HAY JUN 

1.81 6.95 0.41 
0.77 3.73 2.59 
2.60 2.79 1.41 
1.79 
0.28 
0.82 

10.11 
2.33 
1.41 
1.54 
2.36 
1.62 
0.90 
1.57 
1.84 
5.10 
2.21 
0.35 
1.22 
2.21 
1.78 
0.63 
3.47 
0.86 
1.83 
4.00 
3.12 
2.02 
0.42 
1.24 
2.39 
2.52 
3.38 
4.04 

1.22 
1.00 
2.69 
0.44 
3.91 
0.01 
1.40 
6.76 
1.08 
3.03 
0.57 
0.36 
2.86 
1.18 
2.24 
1.37 
4.22 
1.88 
3.14 

3.69 
1.31 
1.46 
2.32 
1. 23 

4.33 
3.25 
3.05 
2.86 
0.48 
2.09 
7.96 
1.94 

0.65 
4.19 
4.00 

3.13 
6.30 
0.96 
3.78 
2.04 

10.45 
3.68 
0.83 
2.29 
1.44 
4.79 
1.88 
1.48 
4.87 
4.65 
1. 72 
4.06 
2.33 
2.55 
3.17 
4.83 
2.99 
3.34 
1.59 
3.84 
2.86 
0.57 
5.50 
3.75 
3.92 
0.78 
1.12 
1.69 
6.34 
1. 91 
4.62 
1.47 
1.17 
4.33 
2.64 
4.71 
0.64 
4.69 
1.16 

6.40 
4.14 
3.53 
9.00 
3.93 
1.1 I 
1.98 
1.85 
4.21 
2.97 
1.40 
6.85 
2.86 
0.73 
0.45 
0.44 

12.43 
8.35 
3.78 
0.48 
0.54 
4.23 
2.30 
1. 5 I 
2.82 
1.46 
1.37 
3.15 
5.22 
4.01 
3.69 
2.26 
2.78 
1.32 
0.66 
5.18 
2.12 
0.45 
1.27 
8.28 
6.86 
0.16 
5.95 
2.66 
1.29 
0.39 
2.73 
1.63 
0.13 

2.09 
1.56 
2.87 
6.01 
2.24 
6.26 

1900 
JUL 

3.79 
0.73 
0.20 
3.37 
2.18 
1.57 
3.64 
1.36 
1.95 
1.22 
3.60 
0.88 

1. 16 
6.86 
0.52 
2.64 
5.75 
1.86 
1.67 
5.09 
1.85 
1.07 
5.04 
4.06 
0.04 
3.67 
4.45 
2.04 
0.52 
1. 01 
0.69 
0.70 
2.69 
0.93 
2.17 
0.18 
1.17 
0.55 
1.03 
4.29 
0.30 
0.51 
1.12 
4.10 
5.77 
4.20 
0.05 
0.32 
0.57 
0.02 
1.61 
4.23 
3.71 
1.33 
0.45 
0.86 
1.85 
4.89 

AUG 
6.16 
1.37 
0.4S 
7.70 
4.26 
0.43 
0.46 
1.82 
0.13 
2.69 
0.82 
0.65 
2.74 
0.20 
1.06 
1.64 
5.09 
1.89 
1. 52 
0.81 
3.99 
0.31 
0.84 
2.49 
3.39 
2.58 
6.47 
0.83 
4.05 
0.46 
0.30 
2.45 
0.69 
6.36 
2.26 
0.32 
0.00 
4.51 
0.83 
1.88 
1.32 
0.38 
3.70 
1.60 
5.25 
1.63 
0.42 
2.57 
3.05 
0.51 
7.64 
3.30 
0.92 
4.14 
2.18 

13.56 
7.99 
0.85 

SEP 
0.64 
4.78 
1.56 
9.05 
0.96 
3.47 
2.41 
7.40 
2.35 
4.39 
1.20 
0.14 
S.18 
3.24 
0.27 
0.00 

10.68 
0.22 
0.48 
6. IS 

8.56 
1.85 
0.59 
0.95 
0.19 
3.46 
5.41 
3.48 
2.98 
1.34 
4.21 
0.63 
2.44 
4.28 
2.94 
1.21 
1. 14 
1.71 
1.04 

7.11 
0.77 
2.83 
9.30 
1.50 
0.79 
1.63 
3.11 
3.23 

10.77 
2.98 
4.03 
4.94 
3.33 
3.53 
5.47 
1.70 
2.50 
2.10 

OCT 
3.17 
0.00 
5.11 
3.64 
3.66 
1.03 
1.67 
5.12 
0.74 
2.99 
1.90 
4.77 
0.31 
2.64 
7.23 
1.32 
0.10 

1.21 
1.00 
0.49 
4.13 
3.34 
0.17 

3.28 
0.88 
4.89 
3.54 
0.43 
1.37 
3.89 
4.42 
0.16 

0.63 
3.92 
0.59 
3.81 
0.00 
3.23 
2.41 
0.29 
1.50 
6.04 
4.48 
4.32 
5.67 
2.51 
2.63 
1.73 
1.03 
1.93 
0.47 
4. 12 
0.27 
8.07 
0.58 
7.56 
0.94 

10.06 

NOV 
0.80 
0.00 
2.12 
1.32 
1. IS 

0.32 
0.76 
2.58 
0.00 
1.35 
1.57 
0.00 
0.43 
0.99 
2.86 
1. 16 
0.43 
0.45 
0.56 
0.60 
1.39 
0.55 
0.35 
1.76 
2.07 
0.28 
0.48 
1.81 
1. 57 
0.00 
1. 19 
1.69 
0.62 
0.00 
0.05 
0.10 
2.75 
0.04 
0.28 
0.79 
0.19 
2.88 
0.29 
0.83 
1.06 
0.63 
0.62 
2. I 2 

0.75 

0.89 
0.20 
3.04 

3.78 
2.79 
0.00 
0.55 
0.87 

0.17 

DEC 
0.00 
0.00 
2.26 
1.07 

TOTAL 
27. I 1 
14.63 
19.12 
45.08 

0.00 22.89 
0.1e 20.01 
0.00 32.72 
1 .82 33.23 
0.36 ~3 .• 5 

0.68 25.22 
2.94 22.48 
1.14 21.33 
0.75 20.48 
3.61 27. I 1 

0.98 26.90 
2.21 29.99 
1.27 32.86 
0.26 13.05 
0.55 13.94 
3.06 43.00 
0.28 35.32 
5.68 20.82 
0.92 17.29 
I .39 ~9.47 

1.10 21.39 
0.36 3C. ~ 0 
1.16 28.45 
2.32 22.39 
1. , 7 2!..:3 

0.46 17.71 
0.97 24.~S 

'.5022.C2 

0.79 20.29 

2.33 40.'J3 

O. 00 ~ 8.19 
0.55 16.87 
2.40 18.56 
0.54 16.17 
0.00 18.39 
0.55 22.08 
0.43 8.23 
0.94 32.01 
0.52 40.07 
2.06 29. 79 

2.06 25.S7 
0.54 22.26 
0.79 15.98 
0.70 21.86 
0.56 26.00 
2.28 21.91 
0.00 24.46 
0.77 24.35 
0.07 29.58 
1.13 31.74 

0.43 22. '6 

0.9334.57 
0.10 25.71 
0.02 31.63 



AqEAl PREC 1 PIT ~ T ~ C~ IN INCHES fOR SUBIIATERSHEO ABOVE USGS. 1900 

YE AR JAN fEB MAR APR MAY JUN JUL AUG SEP OCT "40'1 DEC TC·AL 

1974 0.34 0.01 1. 05 2.30 4.14 0.47 0.57 7.64 2. I I 4.20 0.99 2.07 25.89 

1975 0.51 1.92 0.49 2.56 6.96 2. I 7 5.09 4.53 2.32 2.57 0.63 0.54 30.30 
1976 0.13 0.13 0.76 5.51 4.19 2.83 11.03 2.49 3.58 4.69 0.97 1.92 38.23 
1977 1.83 1. 17 1.37 7.56 1.79 2.21 0.06 0.42 0.85 3.51 2.89 0.35 23.98 
1978 0.39 1. 19 0.39 1.75 1.56 3.03 1.08 3.88 2.64 0.88 3.69 0.42 20.90 
1979 0.87 1.93 3.16 2.47 2.59 3.76 0.96 3.28 0.20 0.14 1.56 1.34 22.27 
1980 1.43 0.51 1.73 0.60 2.82 1.19 0.52 3.51 7.48 0.50 2.66 1.38 24.33 
1981 0.97 0.42 4.41 6.46 2.65 8.61 0.77 3.68 2.42 10.33 0.66 0.14 41.52 
1982 0.48 2.89 0.56 1.29 5.26 2.86 1. 62 0.71 3.26 0.36 2.28 1. 32 22.91 
1983 1.35 1.47 1.73 0.21 3.69 4. I I 0.61 1.80 1.85 3.57 3.14 O. ' 7 23.71 
1984 1.68 0.17 0.29 0.25 1. I I 0.60 2.57 0.80 0.96 5.89 1.77 5.73 21.82 
1985 1. 95 1. 53 1. I 2 2.78 2.39 3.88 3.04 0.28 4.88 2.15 1.20 O.7D 25.91 
1986 1. 14 1.42 0.36 1. 23 5.54 4.30 0.22 2.87 1.97 9.23 2.34 3.87 34 ... 9 

1987 0.47 2.87 1.34 2.81 7.48 6.93 2.13 3.48 3.46 0.14 1. 56 1.51 34. i8 

1988 0.24 0.19 0.66 0.58 2.74 4.00 3.71 0.97 3.22 0.71 0.08 0.34 17.43 

1989 2.47 2.40 1.33 0.53 3.24 1.87 0.15 1.59 0.35 4.07 1. 32 0.' 8 19.49 

AVG 1.09 1.23 1. 24 2.20 3.29 3.13 2.14 2.57 3.06 2.84 1.17 1. 13 25.~e 



AREAL 
YEAR 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
'940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 

1965 
1966 
1967 
1968 
1969 
1970 
1971 

1972 
1973 

PRECIPITATION IN 
JAN FEB 

1. r.; 0.00 
0.31 0.25 
0.08 0.15 
2.31 0.80 
2.30 0.12 
0.41 3.38 
0.36 0.35 
0.45 3.16 
0.90 1.27 
0.02 0.01 
1.54 0.02 
0.78 4.12 
0.37 1.58 
0.49 0.18 
0.49 0.51 
3.83 1.82 
1.48 1.86 
1.65 0.97 
2.24 0.15 
0.54 1.03 
0.45 0.18 
1.01 0.13 
1.41 
2.31 
0.43 
0.98 
0.30 
0.45 
2.33 
1.83 
1.99 

3.03 
O. r.; 
3.04 
0.69 
0.00 
0.17 
0.04 
0.33 
0.93 
0.55 
0.36 
2.76 
0.32 
0.68 
1.58 
0.26 
0.05 
1. 54 
0.85 
1. 26 
0.10 
3.39 
0.54 

0.68 
0.00 
0.83 
1.42 

0.55 
0.15 
1.86 
2.25 
0.50 
0.03 
1.68 
1. 26 
0.89 
0.31 
1.14 
6.67 
1.05 
0.34 
0.78 
0.42 
0.06 
0.37 
0.63 
1.86 
3.08 
1.09 
1.56 
1. 91 
0.14 
2.22 
0.89 
2.20 
0.92 
0.70 
1.72 
1. 14 
1.90 
1. 25 
0.19 

2.55 

INCHES FOR SUB~ATERSHEO ABOVE USGS, 
MAR 

1.92 
0.04 
0.26 
3.38 
0.47 
2.81 
1.02 
3.35 
0.99 
0.51 
2.73 
2.23 
0.03 
1.54 
0.82 
0.95 
2.30 
0.01 
2.02 
0.12 
1.19 
1.52 
1. 14 
0.25 
1.03 
3.27 
0.09 
1.37 
1.68 
2.51 
0.21 
1.26 
0.34 
0.52 
0.05 
2.48 
2.27 
2.39 
0.00 
0.55 
0.02 
2.58 
1.93 
0.00 
1.36 
0.15 
0.74 
0.01 
1.68 
0.72 
0.80 
0.37 
1.95 
0.85 
0.79 
0.11 

1.26 
0.95 

APR 
1.99 
1.14 
2.22 
1.82 
0.23 
0.95 
8.51 
2.17 
1.36 
1.31 
2.39 
1.86 
0.95 
1.45 
2.09 
5.10 
2.11 
0.32 
1. 17 
2.19 
1.67 
0.59 
3.17 
0.82 
1.85 
3. r.; 
3.12 
1.88 
0.56 
0.91 
2.63 
2.23 
3.09 
3.78 
1. 18 
1.10 
2.39 
0.44 
3.35 
0.00 
1.33 
7.30 
0.90 
2.94 
0.50 
0.44 
2.80 
1. 11 
1.95 
1.34 
4.60 
2.38 
3.12 
3.73 
1.52 
2.06 
2.33 
0.62 

MAY 
5.67 
3.18 
3.06 

4.19 
3.19 
3.74 
2.45 
0.58 
2.25 
8.32 
1. 78 
0.51 
3.83 
4.11 
2.91 
6.30 
0.89 
3.85 
2.00 
9.86 
3.78 
0.89 
2.41 
1. 56 
4.86 
1. 91 
1.67 
5.18 
3.54 
1.64 
3.63 
2.15 
2.20 
2.88 
4.34 
1.61 
2.96 
1.41 
3.58 
2.52 
0.62 
6.10 
3.79 
3.55 
0.69 
1. 1 1 

1.77 
5.82 
1.87 
4.74 

1.43 
0.76 
3.69 

3.69 
3.13 

0.93 
4.10 
1.30 

JUN 
0.32 
2.21 
1.53 
6.06 
3.41 
3.13 
8.19 
3.20 
1.08 
1.93 
2.25 
4.28 
2.70 
1.14 
6.25 
2.86 
0.73 
0.42 
0.46 

12.22 
8.11 
3.59 
0.43 
0.57 
4.17 
2.15 
1.51 
3.03 
1.58 
1.53 
3.40 
4.05 
6.05 
3.82 
1.85 
1.94 
1.08 
0.51 
6.07 
2.38 
0.50 
0.99 

8.27 
6.18 
0.12 
5.54 
2.50 
1.40 
0.19 
2.77 
2.14 
0.32 
2.37 
3.04 
1. 57 
9.79 
1.41 
4.73 

1905 
JUL 

3.71 
0.83 
0.29 
3.31 
2.88 
l.n 
3.45 
1.66 
1.55 
1.28 
3.7S 
1. 35 
0.94 
5.96 
0.73 
2.64 
5.51 
1.86 
1.63 
4.85 
1.83 
1.12 
5.49 
4.05 
0.13 
4.26 
4.27 
2.11 
0.37 
1.14 
0.7S 
0.99 
2.99 
1. 10 
2.27 
0.41 
0.88 
0.41 
0.80 
4.41 
0.18 
0.35 
0.74 
4.51 
4.41 
3.50 
0.01 
0.22 
0.59 

0.07 
0.66 
2.53 
2.58 
1.27 
0.47 
2.66 

1. 17 
2.71 

AUG 
5.64 
1.12 
0.36 
6.40 
4.13 
0.45 
0.50 
1.86 
0.10 
2.44 
0.64 
0.63 
2.55 
0.15 
0.88 
1.64 
5.10 
1.n 
1.47 
0.79 
3.83 
0.36 
0.84 
2.42 
3.39 
2.69 
6.29 
1.01 
3.62 
0.59 
0.23 
2.36 
0.70 
5.55 
1.81 
0.16 
0.02 
5.08 
1.02 
2.86 
1.05 
0.35 
3.30 
1.82 
4.39 
0.98 
0.41 

2.77 
2.83 
0.57 
7.20 
2.84 

0.32 
2.91 
1. 14 

12.40 
7.79 
0.57 

SEP 
0.81 
4.16 
1.30 
8.23 
1.29 
2.88 
2.27 
6.78 
2.58 
4.12 
1.05 
0.59 
6.05 
3.30 
0.25 
0.00 

10.69 
0.23 
0.48 
6.08 
8.23 
1.87 
0.56 
0.96 
0.20 
3.02 
5.05 
3.59 
2.74 
1.38 
3.31 
0.56 
2.88 
4.23 
3.36 
1.56 

0.72 
1.80 
0.74 
6.92 
0.43 
2.98 
9.32 
1. SO 
0.58 
1.54 
3.67 
2.69 

10.57 
2.65 
5.24 
3.84 

3.27 
2.62 
4.89 
1.38 
2.48 
2.79 

OCT 
2.89 
0.00 
4.99 
3.99 
3.17 
1.22 
1.57 
5.13 
0.64 
2.95 
2.09 
4.41 
0.26 
2.26 
7.24 
1.32 
0.09 
1.25 
1.00 
0.64 
3.98 
3.16 
0.16 
3.17 

0.91 
3.96 
3.57 
0.42 
0.96 
4.04 
3.92 
0.30 
0.64 

4.09 
0.54 
3.26 
0.00 
2.41 
2.62 
0.34 

1.84 

5.89 
4.41 
3.93 
5.81 
1.86 
2.77 
1.82 
1.08 
1.58 
1.28 
3.13 

0.25 
6.61 
0.32 
4.97 
O. r.; 
9.04 

NOV 
0.76 
0.00 
2.01 
1.45 
0.98 
0.37 
0.71 
2.48 
0.06 
1.28 
1. 54 
0.00 
0.36 
0.81 
2.81 
1. 16 

0.39 
0.46 
0.56 
0.58 
1.33 
0.70 
0.33 
1.74 
2.01 
0.28 
0.52 
1.92 
1.65 

0.01 
0.67 
1.77 
0.63 
0.00 
0.03 
0.09 
2.31 
0.02 
0.28 
0.86 
0.13 
2.72 

0.30 
0.88 
0.83 
0.49 
0.48 
1.87 
0.87 
0.62 
0.21 

2.45 
2.10 
2.90 
0.00 
0.46 
0.84 
0.19 

DEC 
0.00 
0.00 
2.26 
1.07 

0.00 
0.14 
0.00 
1.85 
0.57 
0.81 
2.74 

1.14 
0.70 

3.1.6 

0.88 

2.21 
1. 24 
0.26 
0.52 
2.98 

0.28 

5.61 
0.90 
1.39 
1.10 
0.35 
1.16 

2.38 
1.40 

0.30 
1. 08 
1.39 
0.73 
2.22 

0.00 

0.52 
2.16 

0.52 
0.00 
0.54 
0.35 
0.92 
0.1.6 

1. 82 

2.02 
0.52 
0.51 
0.60 
0.58 
1.94 
0.00 
0.74 
0.60 
1.36 

0.22 

0.55 
0.10 
0.00 

TC'AL 
25 .• 6 
13.24 
18.49 
43.DO 
22.16 
21.20 
29.38 
32.69 
13.35 
24.99 

22.53 

21.88 
20.31 

24.85 
25.85 

29.82 
32.41 
12.99 

13.70 
41.89 

34.85 

20.53 
17.38 
19.39 
21.93 

28.86 
28.05 
23.36 

22.12 
17.13 
22.70 

22.13 
37.91 

'7.17 

n.!.? 

1 5.75 
15.1.6 

18.34 

22.69 

7.61 
32.41 
39.27 
28.55 
22.94 
19.62 

16.06 
20.59 
24.65 
20.04 

25.73 
20.15 
25.37 
30.65 
16.62 
36.55 
23.24 

26.87 



AREAL ?RECIP!TATION IN INCHES FOR SUB~ATERSHEO ABOVE USGS. 1905 

YEAR JAN FEB MAR APR MAr JUN JUL AUG SEP OCT NOV "'c:.-_.C 'S'AC 

1974 0.17 0.00 0.56 1.86 4.09 0.45 0.88 6.29 3.76 3.65 0.80 2.81 2, .52 

1975 0.12 1.91 0.59 1. 72 5.47 1.19 5.64 3.88 3.05 1.72 0.76 0.39 26 .• 5 
1976 0.13 0.12 0.51 4.45 4.22 2.74 13.30 1.56 3.90 3.86 0.96 1. 84 37.60 

1977 1.40 1.17 1.90 4.24 1.23 2.24 0.05 0.51 0.59 2.45 2.75 0.21 18.75 
1978 0.30 1. 18 0.26 2.66 2.81 2.49 2.15 2.59 3.32 1.98 4.36 0.58 24.70 
1979 0.45 2.00 2.83 1.69 2.42 3.54 1.81 3.02 0.34 0.06 0.72 0.58 19.45 
1980 0.88 0.29 0.52 0.16 3.67 0.67 0.51 2.68 1.96 0.24 1.75 0.79 '4. ; 2 
1981 0.42 0.14 2.49 5.38 1.38 7.89 0.85 3.10 1.56 10.55 O. '4 0.02 33.90 
1982 0.22 2.21 0.46 0.55 5.18 2.85 0.60 1.20 1. 51 0.24 1.12 1.20 '7.33 
1983 0.67 0.95 1. 14 0.08 2.98 5.20 0.16 1.55 2.29 5.46 1 . 01 0.02 21.51 
1984 1. 19 0.10 0.26 0.10 1. 01 0.11 4.02 0.51 0.58 2.49 1.23 5.01 16.60 
1985 0.69 0.41 0.56 1.32 2.10 3.43 1.37 0.25 6.11 1.82 0.90 0.13 19.J9 
1986 0.68 2.19 0.69 0.93 7.44 4.09 0.19 3.49 2.46 6.18 2.13 3.3. 33.32 
1987 0.19 2.22 0.84 3.31 8.75 7.21 2.95 3.80 2.55 0.07 2.04 1.10 35.03 
1988 0.08 0.10 0.22 0.25 3.12 2.61 2.16 4.36 2.93 0.37 0.02 0.37 16.59 
1989 1.64 2.33 1 .21 0.57 3.16 1.87 0.16 1.52 0.59 4.07 1. 62 0.19 18.94 

AVG 0.96 1.16 1. 12 2.03 3.18 3.04 2.10 2.40 2.93 2.60 1.03 1. 05 23.59 



, . 

AREAL 
YEAR 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
192'1 
1930 
1931 
1932 
1933 
1934 

1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
191.1. 
1945 
1946 
1947 
1948 
1949 
1950 
1'151 
1'152 
1953 
1951. 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

PRECIPITATION IN 
JAN fEB 

1.69 0.00 
0.53 0.23 
0.10 O. IS 
2.58 1.07 
2.31 0.18 
0.42 2.09 
0.31 0.55 
0.43 3.48 
0.84 
0.04 
1.82 
0.69 
0.44 
0.48 
0.66 
4.64 

1.23 
1. 57 
2.61 
0.48 
0.38 
0.88 
1.65 
2.22 
0.44 
1.36 
0.29 
0.34 
2.22 
2.26 
1.75 
3.22 
0.1 I 
3.36 
0.28 
0.01 
0.24 
0.10 
0.33 
0.84 
0.42 

0.25 
3.61 
0.1.0 
0.69 
1.61 
0.31 
0.04 
1.38 
0.77 
1. 58 
O. II. 

3.35 
1.13 
0.71 
0.00 
0.94 

1.96 

1.34 
0.00 
0.01 

3.70 
1.77 
0.22 
0.41 

1.68 
1.86 
1. 20 
0.22 
1.33 
0.14 
0.13 

0.57 
0.21 
1.93 
2.54 
0.88 
0.14 
2.47 
1.59 
1. 16 
0.75 
1. 45 
7.51 
1. 19 
0.73 
1. 24 
0.38 
0.00 
1.19 
0.74 
1.60 
2.97 
1.03 
1.45 
1.78 
0.27 
2.47 
0.90 
2.94 
1.19 
0.63 
1. 50 
0.98 
2.0'1 
0.4'1 
0.23 
2.34 

INCHES fOR SUB~ATERSHEO ABOVE USGS, 
MAR 

2.27 
0.03 
0.43 
2.58 
0.39 

3.26 
1.16 
3.02 
1.05 
0.61 
2.69 
1.98 
0.27 
1.86 
1.24 
0.77 
2.02 
0.06 
1.99 
0.25 
1.29 
1.47 
1. 20 
0.29 
1.13 
3.58 
0.1'1 
0.76 

2.12 
2.06 
0.42 
1.77 
0.05 
1.29 
0.12 

3.63 
2.52 
1.78 
0.01 
0.67 
0.03 
2.21 
1.92 
0.01 
1.42 
0.12 
0.56 
0.04 
1.95 
1.60 
1.06 
0.53 
1.88 
0.73 

0.86 
0.03 
0.49 
1. 15 

APR 
2.78 
0.65 
2.09 
2.17 
0.18 
0.77 
8.34 
2.95 
1. 74 
1.44 
5.29 
1.56 
0.89 
1.21 
2.03 
5.74 
2.93 
0.78 
1.61 
2.46 
1.22 
0.51 
3.18 
0.61 
2.09 
4.63 
2.99 
2.57 
0.38 
1.93 
2.54 
1. 78 
2.26 
3.44 
1. 72 
0.59 
2. II. 

0.25 
3.24 
0.05 
0.78 
7.36 
1. 10 
2.71 
0.54 
0.73 

2.47 
1.66 
1.96 
2.28 
3.47 
1.90 
1. 75 
2.23 
0.65 
1.07 
1. 71 

2.22 

MAY 
4.49 
2.86 
2.85 
4.13 
2.92 
4.09 
2.40 
o.n 
2.36 
6.30 
1.69 
0.90 
3.97 
4.66 
2.42 
7.39 
1.91 
2.89 
2.34 

13.45 
4.22 
1.05 
1.36 
2.00 
4.86 
2.61 
1.83 
3.59 
4.96 
0.80 
7.08 
2.05 
2.87 
2.12 
2.47 
6.28 
4.33 
1. 32 
4.08 
3.33 
0.26 

6.52 
3.69 
4.91 
1.00 
0.82 
1.22 
6.03 
2.48 
4.57 
2.38 
0.28 
3.17 
3.83 
3.80 
0.74 
2.05 

0.65 

JUN 
0.51 
3.54 
1.49 
5.10 
3.47 
3.18 
8.17 
3.53 
0.96 
1.37 
2.75 
3.64 
3.56 
1.57 
7.24 
2.66 
0.87 

0.87 
0.19 

8.31 
6.52 
3.28 
0.31 
0.54 
4. II 

2.36 
0.79 
1.95 
3.27 
1. 70 
4.84 
6.16 
2.39 
3.25 
3.93 
2.93 
1. 27 
0.92 
4.36 
2.71 
0.23 

1.81 
9.39 
7.79 
0.35 
6.48 
2.91 
1.65 
0.28 
2.48 
1.36 
0.92 
1.45 
2.74 
1. 74 
9.92 
1.52 
5.86 

1920 
JUL 

5.28 
0.86 
0.15 

3.68 
1.83 
1.56 
2.46 
1.17 
1.40 
1. 11 
3.08 
2.22 
0.76 
4.68 
0.77 
3.11 

12.48 
1.77 
2.53 
5.20 
1.68 
1.05 
5.36 
3.62 
0.26 
2.66 
4.30 
1.29 
0.25 
0.53 
0.75 
0.67 

3.60 
1.58 
2.73 
0.01 
1.04 

0.21 
1.22 
4.26 
0.63 

0.23 
1. 22 
3.42 
5.78 
6.28 
0.02 
0.38 
0.91 
0.20 
0.22 
1. 18 
3.20 
1.38 
0.16 

0.28 
0.88 
5.79 

AUG 
6.42 
1.00 
0.83 
4.97 
3.85 
0.42 
0.29 
1.31 
0.09 
2.39 
1.13 
0.58 
2.36 
0.15 
0.87 
2.27 
4.87 
3.37 
1.58 
0.33 
3.05 
0.29 
0.61 
4.38 
3.28 
0.92 
5.29 
0.09 
6.19 
0.93 
0.99 
3.62 
0.60 
4.27 
2.22 
1.57 
0.03 
5.15 
1.21 
1.68 
1.69 
0.40 
2.99 
1.32 
5.26 
1.66 
1.37 
1.13 
2.17 
1.37 
5.96 
2.85 
0.45 
5.06 
1.93 

10.23 
5. II 

1.37 

SEP 
2.67 
3.15 
1.58 
8.29 
1.36 
2.52 
1.58 
5.88 
2.26 
3.68 
0.95 
0.42 
5.33 
4.12 
0.50 
0.00 
9.93 
0.14 
1. 11 
5.36 
7.52 
1.94 
0.40 
1.14 
0.25 
5.03 
4.66 
5.17 
2.23 
1.92 
3.57 
0.31 

3.33 
2.86 
2.82 
0.78 
1.55 
2.90 
0.80 
5.55 
0.59 
3.99 
8.45 
2.60 
1.02 
1.05 
1.76 
3.35 

10.68 
3.03 
2.97 
4.87 
3.47 
1.97 
5.69 
2.69 
2.54 
4.06 

OCT 
2.18 
0.11 
5.12 
4.86 
2.67 
1.28 
1.24 
4.68 
0.79 
2.46 
2.35 
3.53 
0.33 
2.40 
6.77 
0.84 
0.19 
0.87 
0.72 
0.68 
3.38 
2.62 
0.22 
3.61 
2.05 
4.62 
1.40 
1.30 
1. 53 
1.97 
3.57 
0.78 
1.64 
3.22 
0.28 
2.79 
0.00 
3.44 
2.75 
0.16 
2.91 
5.19 
5.56 
4.75 
4.68 
3.36 
1.51 
2.34 
1.25 
1. 71 
0.32 
3.40 

0.98 
9.72 
0.24 
7.18 
1.01 
9.39 

NOV 

0.95 
0.38 
1.97 
1.40 

1. II. 

0.36 
0.70 
2.46 
0.04 
1.37 
1. 55 
0.00 
0.29 
0.87 
2.70 
0.96 
0.73 
0.34 
0.47 
0.43 
1.23 
0.67 
0.22 
1.78 
2.05 
0.34 

0.25 
1. 50 
1.41 

0.08 
0.74 
1.68 
0.84 
0.00 
0.10 
0.14 
2.64 
0.04 
0.12 
1.13 
0.09 
2.65 
0.35 
1.30 
1.00 
0.49 

0.63 
1.48 
0.38 
1. 14 
0.07 
2.61 
2.50 
2.89 
0.00 
0.19 
0.76 
0.05 

OEC 
0.00 
0.00 
2.61 
1.07 
0.06 
0.18 
0.00 
2. 12 
1.43 
0.89 
2.37 
1.57 
O. ?5 

2.78 
0.82 
2.37 
1.42 
0.32 
1.45 
2.97 
0.33 
5.63 
1.C4 
1.29 
1.82 
0.39 
0.77 
1. 74 
1.54 
0.47 
0.71 

0.98 
0.22 
2.25 
0.00 
0.46 
2.12 
OJO 

0.00 
0.50 

0.46 
1.63 
0.57 
1.41 
2.23 
0.51 
0.80 
0.79 
0.53 
2.71 
0.01 
0.93 
C.43 
, .53 

0.26 
1.23 
0.23 
0.00 

Ta1AL 
29.22 
13.34 
19.36 
41.90 
20.37 

2G.14 
27.20 
3'.76 
1_.29 

21.68 

2S .;7 

20.50 

20.72 
25.01 
26.43 
32.42 
40.:'4 

14.20 
16.82 
41.26 
30.95 
19.50 
16. ~ 0 

21.70 
21..26 
31.05 
23.64 
20.~6 

28.5 ? 

16.24 
28. '3 
23."9 
19.38 

35.1" 
17.85 
19.93 
~ 9.1 1 

'7. '8 

18. II 
22.08 
8.83 

33.83 
41.81 
31.05 
25.42 
24.89 

n.33 
21.33 
24.88 

24.81 
20.57 
20.22 
24.12 
34.20 
18. '3 

34.05 
17.:' 7 

34.84 



ARE,~L PRECIPITATION IN INCHES FOR SU8~ATERSHEO ABOVE USGS, 1920 

YEAR JAN FEa ~AR APR MAY JUN JUL AUG SEP OCT NOY DEC r::".1L 

1974 0.91 0.00 1.06 1.38 3.70 0.26 0.12 6.58 1. 31 2.52 1. 01 2.04 20.88 

1975 0.40 1.96 0.36 4.26 4.87 3.84 4.11 1.71 2.22 1.90 0.29 0.86 26.76 

1976 0.17 0.00 0.86 5.65 4.55 1.35 12.07 1.16 7.32 4.98 1.42 1.92 41.44 

1977 1.99 0.99 0.44 3.72 1.76 1.23 0.01 0.34 0.48 3.05 2.96 0.39 17.38 
1978 0.29 0.72 0.29 1. 05 2.91 4.54 0.96 5.10 3.22 1. 02 3.82 0.61 24.55 
1979 1.14 1.85 3.64 3.96 1.34 7.91 0.43 1.34 0.20 0.07 1. 59 0.85 21..33 
1980 0.77 0.29 1. 24 0.84 5.40 0.48 0.33 1..73 3.53 0.74 3.16 1. 27 22.77 

1981 1.05 0.37 2.74 7.23 2.59 6.09 0.71 1.52 3.09 5.35 0.15 0.23 31.12 
1982 0.44 3.09 0.24 1. 23 5.02 2.58 2.05 0.85 1. 45 0.72 2.43 1. 56 21.64 
1983 1. 50 1.10 2.73 0.13 2.67 3.82 1.38 2.23 2.79 2.88 2.84 0.13 24.21 
1984 1.90 0.10 0.12 0.23 1. 47 1.29 1.03 0.29 0.96 5.83 1. 18 4.09 18.:'8 
1985 1.83 1. 70 1. 52 2.03 3.51 2.62 2.25 0.19 4.25 2.90 1. 55 0.57 24.93 
1986 0.89 1. 18 0.45 0.70 3.90 4.22 0.11 1.92 3.00 8.99 2.31 3.96 31.62 
1987 0.30 3.86 1 .71 2.66 9.60 8.07 1.70 3.17 1.86 0.06 1.31 1.86 36.15 
1988 0.22 0.66 0.49 0.41 1.79 2.03 2.33 0.32 2.66 1.37 0.16 0.29 12.72 
1989 3.09 1.44 0.84 0.93 2.06 1.44 0.24 2.39 0.29 3.89 1. 21 0.34 18. i6 

AYG 1. 11 1.25 1. 21 2.15 3.29 3.12 2.10 2.32 2.96 2.66 1. 11 1.15 2.!-.:'':' 



AREAL PRECIPITATION IN 

YEAR JAN fEB 
1916 1.38 0.01 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

0.52 
0.04 

2.62 
2.15 
0.19 
0.40 
0.40 
0.47 
O. IS 

1.87 
0.76 
0.82 
0.33 
0.32 
5.01 
0.71 
1.33 
2.74 
0.33 
0.22 
0.49 
1.65 
1. 56 
0.42 
2.03 
0.49 
0.73 
1.59 
1.84 
1.68 
2.29 
0.07 
2.12 
0.32 
0.05 
0.18 
0.07 
0.72 
0.76 
0.40 
0.29 
3.33 
0.49 
0.67 
1. 55 
0.30 
0.10 
0.81 
0.34 
1. 14 
0.08 
2.87 
0.61 
1.14 
0.00 
0.B4 

1. 61 

0.14 
0.19 
1.03 
0.16 
2.51 
0.54 
4.45 
I.BO 

0.01 

0.22 

2.21 
1.61 
0.13 
0.22 
1.11 

2.81 
1.84 
0.26 
0.93 
0.06 
0.13 
0.37 
0.24 
1.16 
1.43 
1.43 
0.12 
1. 16 
1. 35 
0.49 
0.34 
1. 15 

5.33 
0.97 
0.53 
0.93 
0.90 
0.04 

1. 34 

0.38 
1.56 
2.60 
1.06 
1.25 
1.64 
0.25 
2.08 
0.94 
2.41 
1.33 
0.54 
2.00 
1.54 
1.77 
0.52 
0.23 
2.92 

INCHES fOR SUB~ATERSHED ABOVE USGS, 
MAR APR MA Y JUN 

0.43 2.89 1.40 0.46 
0.06 
0.30 
2.66 
0.56 
1.59 
1.43 
3.51 
0.70 

1. 11 
2.55 
0.99 
0.09 
1. 25 
1. 57 
1. 12 
1.08 
0.18 
0.90 
0.46 

1.02 
1.21 
1. 1 I 
0.34 

1.26 
2.19 
0.83 
0.22 
1.35 
2.05 
0.33 
1. 14 
0.11 
0.82 
0.06 
2.96 
1 .31 

0.92 
0.02 
0.29 
0.00 
1.61 
1. 1 I 

0.01 
0.53 
0.04 
0.39 
0.04 
1.03 
1. 55 

0.97 
1.14 
1.34 
0.39 
0.53 
0.01 
0.23 
0.54 

0.50 
1. 12 
2.53 
0.23 
1.67 
4.50 
1. 58 
2.71 
0.64 
6.40 
0.87 
1.04 
1.34 
2.67 
2.67 
1.58 
0.83 
2.19 
1.69 
0.84 
0.24 
2.42 

0.26 
2.49 
4.26 
2.46 
1.06 
0.45 
2.80 
4.24 

1. 25 
1. 33 
3.49 
1. IS 

0.26 
0.64 
0.26 
2.81 
0.10 
0.19 
7.65 
0.68 
2.05 
0.99 
0.70 
1.88 
2.39 
1.04 
2.35 
3.73 
2.59 
2.25 
2.05 
0.27 
0.79 

0.62 
2.18 

1.58 
3.63 
3.27 
2.37 
2.56 
2.50 
0.76 
3.62 
6.06 
1. 71 
0.18 
4.25 
4.84 

2.36 
6.66 
2.59 
2. I I 

2.44 
5.75 
4.30 
1.30 
1.06 
4.39 
5.75 
2.35 
3.18 

3.46 
5.33 
1.38 
5.43 
3.02 
3.20 
1.68 
3.46 
4.57 
4.69 
0.67 
3.38 
2.55 
0.38 
8.96 
3.19 
5.21 
1.82 
0.37 
0.65 
1.99 
3.07 
5.94 
4.61 
0.20 
3.30 
4.42 
4.44 
0.45 
2.58 
0.30 

1.21 
2.13 
4.73 

2.74 
2.74 
5.34 
1.67 
1.59 
0.50 
2.73 
4.21 
2.48 
0.71 
4.06 
2.71 
2.51 
0.70 
0.43 
4.84 
5.82 
1 .12 
0.93 
0.55 
4.79 
1.21 
0.66 
2.76 
2.09 
0.88 
3.98 
4.91 
3.26 
4.63 
4.05 
1.71 
0.69 
0.16 
4.81 
1.75 
0.27 
1. 18 
6.27 
5.40 
0.27 
4.63 

3.53 
2.47 
0.04 
0.96 
1.49 
1.30 
0.86 
1.33 
1.23 

11. 04 

1.90 
4.62 

1930 
JUL 

5.07 
0.81 
0.40 
5.20 
2.48 
1.42 
1.22 
2.04 
0.29 
0.76 
2.52 
2.09 
0.79 
2.29 
1.25 
3.21 
8.02 
1.33 
2.71 
5.58 
1.62 
1. 70 
4.78 

2.81 
0.49 
2.17 
3.41 
1.36 
0.21 
0.35 
0.40 
0.72 
2.45 
1.65 
2.80 
0.23 
0.44 
0.04 
0.29 
3.93 
1.16 
0.00 
0.62 
2.82 
4.80 
4.22 
0.01 
0.73 
0.75 
0.48 
0.05 
0.56 
1.59 
0.69 
0.48 
0.21 
1.45 

4.43 

AUG 

6.39 
1. 21 
0.35 
1.89 
3.41 
1. 01 
0.16 
2.31 
0.00 
1.25 
0.78 
0.77 
1.75 
0.02 
0.23 
2.91 
5.13 
2.32 
0.70 
0.61 
1.76 
0.21 
0.87 
4.09 
3.36 
1.17 

3.82 
0.12 
7.84 
0.56 

1.69 
3.29 
0.31 
3.79 
2.70 
0.72 
0.03 
4.50 
0.97 
5.02 
1.26 
0.52 
1.82 
0.60 
4.76 
0.70 
1. 50 
0.00 
3.64 
1.66 
3.52 
2.64 
0.76 
4.34 

2.73 
9.91 

4.68 
1.68 

SEP 

1.73 
1.07 
0.96 
6.65 
1.02 
1. 25 
2.27 
5.59 
3.10 
3.20 
0.56 
0.90 
7.20 
3.57 
0.41 
0.00 
8.27 
0.12 
2.20 
4.16 
6.17 
1. 58 
0.37 
1.28 
0.40 
3.27 
6.00 
4.46 
1.24 
4.41 
3.51 
0.18 

3.81 
1.82 

3.03 
2.11 
0.22 
3.05 
0.47 
1.72 
1. I a 
5.19 
8.01 
1.98 

1.60 
0.18 
1.52 

2.35 
9.68 

2.95 
2.84 

7.05 
4.07 
0.67 
6.34 

2.72 
2.75 
4.82 

OCT 
0.79 
0.10 
4.22 
6.10 
1.93 
0.92 
1.65 
2.76 
0.49 
1.79 
3.04 
2.18 
0.47 
2.81 
6.28 
0.39 
0.28 
0.89 
0.71 
1. 14 

2.00 
0.95 
0.13 
4.08 
1.06 
1.67 
0.41 
2.04 
1. 01 

3.91 
2.59 
1.02 
3.19 
3.56 
0.13 
2.28 
0.00 
2.32 
2.83 
0.28 
2.66 
3.48 
5.63 
5.84 
4.83 
1.57 
0.46 
3.14 
1.62 
0.87 
0.45 
2.43 
1.89 
7.22 
0.16 
5.89 
0.53 
6.75 

NOV 

0.84 
0.17 
2.17 
1. 42 
0.98 
0.76 
0.64 

2.41 
0.06 
0.97 
1. 14 

0.00 
0.32 
0.62 
2.69 
0.61 
0.85 
0.21 

0.76 

0.35 
1.06 
0.83 
0.10 
1. 59 
2.06 
0.51 
0.21 
2.60 
1.53 
0.16 
0.43 
1. 17 
0.89 
0.00 
0.03 
0.24 
1. 71 
0.02 
0.19 
1.32 
0.16 
2.54 
0.48 
1.3 I 
0.97 
0.44 
1.09 
1. 16 

0.34 
1. 1 I 

0.00 
1.88 
1.61 
2.99 
0.00 
0.07 

1. 00 
0.07 

OEC 
0.09 

TOTAL 

21.48 
0.00 7.36 
2.14 17.63 
1.00 39.10 
0.06 18.09 
0.26 16.87 
0.03 20.~ 

2.66 30.13 
0.96 15.79 
1.22 17.66 
1.56 25.10 
1.65 16.32 
0.96 21.78 

1.54 19.45 
0.49 22.56 
2.89 29.29 
0.92 34.75 
0.31 12.79 
1.96 18.c)1 

2.55 28.39 
0.53 25 .• ~ 
5.33 15.'0 
1. 17 14.96 
1.19 22.3; 
1.79 25.:5 
0.46 22.72 
0.71 23.60 
1.28 20.2' 
1.73 25.53 
0.29 19.99 
0.7025.48 
0.71 2~.:3 

0.38 20. : 6 

2.24 31.:4 
0.00 18.~: 

0.32 15.97 
, . 18 12.04 

0.50 13.40 
0.00 16.53 
0.24 19.30 
0.20 8.17 
1.1934.17 
0.76 34.51 
0.90 27.69 
2.37 24.!lB 

0.68 16.72 
0.54 12.12 
0.7517.19 
0.34 23.29 
1.98 22.59 
0.01 20.15 
0.81 21.22 
0.71 23.25 
1.49 27.74 
0.11 19.20 

0.91 32.50 
0.30 17.': 
O. 00 29.93 



AREAL PREC;P::ATIQN : ~ I~CHES ;CR SUB~A(ERSHED ABOVE USGS# 1930 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV OEC 9:'"AI... 

197. 0.89 0.03 2.49 1. 52 2.73 0.89 0.30 6.00 2.21 2.15 0.95 1. 48 Z' .6S 

197'.i 0.38 1.66 0.19 2.96 5.55 4.39 2.52 1.62 3.40 2.92 0.18 0.49 26.27 

1976 0.07 0.01 0.64 4.30 4.28 0.92 9.92 0.92 4.61 6.02 1.82 1.90 35.41 
19n 1.65 0.70 0.31 2.88 1.78 1.42 0.24 0.31 0.19 2.72 1.33 0.33 :3.85 
1978 0.21 0.41 0.28 0.59 3.83 3.88 0.97 4.06 4.07 1.40 2.17 0.82 22.69 

1979 1.08 1.33 2.17 4.09 1.99 8.02 0.42 0.49 0.49 0.01 0.91 0.56 2: .55 
1980 0.44 0.19 0.45 0.67 6.45 0.07 0.19 3.85 1.29 0.44 3.52 0.93 ~ 8.50 
1981 1.38 0.45 1. 76 5.85 4.16 5.65 0.97 1.14 1.83 2.47 0.05 0.31 2S.01 
1982 0.40 2.54 0.28 1.69 4.06 2.03 1.33 0.9S 1.01 1.28 2.22 1. 82 -;.61 

1983 1.13 1. 4 1 1.66 0.04 1. 51 2.46 1.42 1. 76 2.19 2.09 1.56 0.14 :7.38 

1984 1.79 O.C6 0.25 0.12 1.46 1. 16 0.41 0.11 1. 74 4.92 0.7'.i 2.70 :5.48 
1985 1. 51 0.97 1.67 1. 84 3.10 2.87 0.91 0.13 2.65 4.00 1.88 0.06 2' .59 
1986 0.79 0.84 0.35 1. 01 4.82 3.51 0.12 1.03 3.32 7.40 1. 74 3.49 2~.:'2 

1987 0.34 3.29 1. 39 2.50 7.29 7.55 1. 01 2.68 0.96 0.02 1.37 1.26 "'.66 
1988 0.14 0.52 0.27 0.49 1.29 1.27 1.47 0.73 2.41 1.80 0.12 0.25 ':.75 
1989 2.38 0.83 0.30 1.34 1.48 1.94 0.27 1.9S 0.58 3.47 1.10 0.52 . :. ~ S 

AVG 0.99 1 . 1 1 0.92 1.87 3.15 2.65 1. 74 2.09 2.74 2.34 0.99 1.01 2' .61 



AREAL PRECIPITATION IN INCHES FOR 
YEAR 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

JAN 
0.88 
0.25 
0.08 
1.97 
2.15 
0.23 
0.47 
0.41 
0.42 
0.12 
2.20 
0.96 
1.67 
0.13 
0.29 
5.50 
0.92 
0.66 
4.18 
0.07 
0.29 
0.55 
2.13 
1. 14 
0.42 
1. 17 
0.63 
0.96 
1. 45 
0.55 
1.69 
2.48 
0.17 
1.34 
0.40 
0.03 
0.06 
0.04 
0.38 
0.95 
0.39 
0.25 
4.14 
0.43 
0.91 
1.32 
0.31 
0.23 
0.48 
0.12 
0.78 
0.15 
2.55 
0.40 
1.31 
0.02 
1.20 
1.52 

FEB 
0.00 
0.01 
0.55 
1. 74 
0.54 
0.23 
0.60 
7.12 
2.50 
0.00 
0.42 
0.76 
1.84 
0.08 
0.34 
0.69 
3.47 
3.77 
0.36 
1.44 
0.13 
0.24 
0.54 
0.30 
1.47 
2.26 
1.82 
0.02 
0.51 
1. 41 
0.23 
0.07 
1.62 
2.52 
1.40 
0.71 
0.95 
0.92 
0.14 
1.35 
0.55 
1.55 
3.12 
1. 78 
1.06 
1. 17 
0.04 

1.78 
1.06 
2.15 
0.95 
0.87 
1.91 
1. 50 
1.44 
0.15 
0.26 
3.24 

MAR 
0.25 
0.13 
0.55 
1.95 
0.38 
1.89 
3.20 
3.49 
0.60 
2.91 
3.39 
1.12 
0.13 

2.22 
2.29 
1.06 
0.98 
0.54 
0.63 
1.47 
1.06 
1.42 
0.61 
0.25 
2.34 
1.60 
0.98 
0.33 
1. 56 
3.16 
0.45 
0.17 
0.23 
0.94 
0.11 
3.07 
1.50 
0.76 
0.04 
0.09 
0.02 
1.56 
0.66 
0.01 

0.38 
0.05 
0.36 
0.07 
1.55 
0.94 
0.96 
1.06 
0.88 
0.36 

0.21 
0.01 

0.27 
0.18 

SUB~ATERSHEO ABOVE 
APR MAY 

1.60 0.66 
0.24 0.83 
1.29 2.98 
2.87 3.01 
0.85 3.98 
1.20 2.25 
3.47 4.51 
0.49 0.24 
3.04 3.03 
0.83 1.95 
2.50 2.25 
0.27 0.56 
1.06 3.89 
1.04 6.39 
4.59 2.55 
2.69 6.87 
1.39 2.36 
0.36 2.30 
3.12 
1.06 
1.96 
0.07 
1. 91 
0.04 
2.52 
5.13 
1. 55 
0.44 
0.32 
2.82 
7.56 
1.20 
1.09 
5.61 
1.32 
0.56 
0.45 
1.07 
2.86 
0.13 
0.49 
4.89 
0.46 
1.21 
1.22 
1. 11 

1.85 
2.18 
0.35 
1. 55 
3.27 
4.36 
3.12 
1.71 
0.27 
0.82 
0.66 
1.68 

1.91 
2.90 
3.16 
1.68 

0.90 
5.83 
4.56 
3.17 
3.32 
3.70 

5.47 
1.03 
5.13 
4.14 
2.22 
0.76 
4.89 
3.54 
5.02 
1.97 

3.29 
3.57 
0.20 
4.93 
3.04 
4.15 
1.43 
0.16 
0.34 
2.19 
3.28 
6.17 
3.31 
0.20 
2.22 
1.62 
3.62 
0.84 
4.23 
0.07 

USGS# 
JUN 

0.41 
0.42 
0.83 
5.87 
2.99 
2.35 
5.18 
0.82 
1.00 
0.02 
1.57 
3.72 
1.20 
0.66 
3.78 
2.72 
0.81 
0.11 
0.07 
5.37 
3.41 
1.57 
0.39 
1.45 
7.72 
3.57 
0.96 
2.77 
1.80 
0.97 
2.00 
5.16 
3.23 
7.14 
3.49 
0.85 
1.4 I 
0.24 
3.52 
0.82 
0.79 
1.57 
1.92 
4.27 
1.33 
4.31 
3.60 
3.06 
0.27 
0.26 
0.55 
0.36 
2.17 
1.10 

1. 57 
10.90 
2.99 
4.56 

1940 
JUL 

3.77 
1.39 
0.40 
4.43 
1.90 
0.46 
1.92 
1.27 
0.33 
1.24 
2.19 
0.71 
0.60 
1.22 
1.34 
3.70 
2.52 
1. 71 
4.01 
3.18 
1.09 
1.92 
3.03 
3.62 
1.16 
2.03 
3.66 
1.38 
0.64 
0.41 
0.17 
0.21 
1.25 
0.80 
1.36 
0.04 
0.21 
0.07 
0.37 
1. 18 
2.24 
0.00 
1.90 
1.16 
3.28 
3.97 
0.01 
0.95 
0.63 
0.12 
0.23 
0.97 
1.57 
0.65 
0.29 
0.08 
1.78 
3.21 

AUG 
7.90 
0.35 
0.35 
1.21 
3.11 
0.10 
0.26 
2.21 
0.00 
2.09 
1.16 
1.01 
1.85 
0.01 
0.02 
3.06 
4.72 
2.18 
0.64 
0.63 
1.98 
0.10 
0.94 
1.85 
3.03 
0.64 
2.85 
0.00 
8.03 
0.72 
2.95 
2.78 
0.48 
2.78 
2.17 
0.75 
0.00 
2.61 
0.69 
3.29 
0.90 
0.06 
1.08 
1.02 
4.24 
1.44 
1.60 

0.02 
4.90 
0.71 

2.03 
5.22 
0.73 

3.13 
3.05 
9.56 
3.76 
2.47 

SEP 
2.71 
2.00 
2.29 
7.97 
0.52 
2.94 
2.40 
5.63 
4.01 
4.80 
0.68 
1. 59 
4.91 

1.58 
0.70 
0.07 
5.91 
2.41 
3.21 
4.79 
5.50 
2.21 
0.30 
1. 24 
0.43 
3.34 
5.51 
3.21 
0.59 
5.22 
4.98 
0.33 
3.20 
1.92 
3.63 
3.62 
0.36 
1.89 
0.46 
0.64 
0.65 
5.52 
7.89 
2.79 
1.72 
0.35 
2.80 
2.79 
7.44 
2.92 
4.53 
9.38 
5.37 
0.32 
5.91 
3.94 
2.79 
8.58 

OCT 
1.44 
0.03 
3.14 
6.00 
2.71 
0.63 
3.18 
1.84 
0.29 
1. 08 
3.07 
4.45 
0.08 
1. 00 
5.92 
0.45 
0.42 
0.88 
0.50 
1.00 
1.48 
0.93 
0.18 
2.97 
1.85 
1. 25 
1. 52 
1.65 
0.58 
5.44 
2.84 
1.39 
3.60 
4.03 
0.13 
1. 27 
0.00 
3.48 
2.07 
0.69 
1. 71 
3.21 
6.87 
6.93 
5.34 
0.52 
0.17 

2.05 
1.28 
1. 17 
1.19 
1.98 
1. 48 
7.15 
0.28 

10.30 
0.29 
4.53 

NOV 
1. I 7 
0.45 
1.78 
1.33 
1.05 
0.48 
0.59 
3.26 
0.00 
1.17 

1.4 I 
0.01 
0.63 
1.62 
2.86 
0.36 
0.68 
0.39 
2.08 
0.24 
1.56 
0.29 
0.06 
1.53 
1. 19 
0.54 
0.05 
1.42 
1. 30 
0.44 
0.27 
0.91 
1. 04 

0.00 
0.01 
0.57 
1. 44 
0.01 
0.60 
1. 10 
0.28 
3.24 
0.76 
2.03 
2.57 
0.79 
2.27 
1. 50 
0.69 
1.72 
0.00 
2.66 
1.28 
1.80 
0.00 
0.11 
1.23 
0.09 

DEC 
0.42 
0.00 
2.64 
1.01 
0.03 
0.47 
0.02 
3.60 
1.78 
2.29 
1.60 
1.1~ 

1.94 
2.10 

0.20 
3.92 
0.76 
0.26 
2.35 
2.34 
0.57 
5.94 

1.82 
0.82 
2 . ~ 9 

0.65 

0.64 

1.82 
1. 97 
0.32 
0.56 
J.80 

0.55 

3.19 
O. 'JO 

0.08 
1.12 
0.60 
0.01 
0.23 
0.:' I 
0.78 
0.60 
0.90 
3.23 
0.56 
0.71 
1. ':'2 

0.26 
3.14 
O.CO 

0.83 
0.89 
1.27 
0.18 
1.30 
0.33 
0.00 

TOTAL 
21.22 
6.09 

16.89 
39.36 
20.21 
13.25 
25.30 
30.38 
17.01 
18.49 
22 ... 5 
16.35 
~Q. 79 

18.07 
24.89 
31. :9 
24.95 
1S.57 
23.05 
24.50 
22.20 
16.31 

i2.8 1 

21. J2 
2S.83 
25.3 .. 
23.48 
17. 7 ~ 
24.22 
22.50 
28.82 
19.6'5 

18.68 
3' . ,:,'5 

18.91 
15.:a 
12.51 
13.66 
14.43 
14.05 
8.62 

27.58 
32 ... 4 
26.67 
26.7:J 

~ 5.7'5 

14.06 

18.25 
22.20 
20.97 
17.81 
28.03 
24.16 

21. 01 
18.13 
38.04 

19.80 
30.13 



AREAL PREC!P!TAT!ON IN :NCHES fOR SuB~ATERSHED ABOVE USGS# 1940 

yEAR JAN fEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ':'AL 
1974 0.90 0.07 4.56 1.32 2.20 0.95 0.67 7.81 2.24 2.47 0.80 0.87 2~.85 

1975 0.31 1. 13 0.54 1.99 6.22 4.95 1. 76 2.41 3.97 3.11 0.03 0.21 2~.63 

1976 0.03 0.00 0.88 2.96 3.24 1.30 4.87 1.16 2.94 7.06 2.15 2.42 2'1.03 
1977 1.85 0.47 0.30 4.06 0.74 0.97 0.25 0.49 0.12 2.28 0.74 0.31 12.53 

1978 0.22 0.41 0.06 0.26 3.46 3.42 2.06 2.44 3,76 1.45 0.76 1. 35 19.65 
1979 0.86 0.98 1.15 3.99 1.76 5.08 0.21 0.09 0.64 0.00 0.15 1. 10 16.:0 

1980 0.27 0.36 0.24 0.26 7.26 0.05 0.07 5.75 1.45 0.12 3.34 1.75 2S.92 
1981 1.76 0.69 2.47 2.85 6.28 5.30 0.64 2.11 2.16 2.45 0.03 0.44 '7 .... .... ' ., I 

1982 0.25 2.74 0.72 1.86 2.99 1.02 0.15 0.96 1.99 1. 71 2.36 2.37 19.12 
1983 0.93 2.06 0.89 0.01 1.87 2.25 1.79 0.49 2.25 1.58 1. 26 0.12 ~S.5C 

1984 1.84 0.04 0.54 0.82 1.86 1. 11 0.49 0.04 1.76 4.60 0.64 1.55 '5.30 
1985 2.01 0.44 2.09 2.38 2.55 2.66 1.43 1.18 2.01 5.35 1.7'1 O. '0 23 ,9 

1986 1.48 2.80 0.46 1.75 5.72 2.30 0.13 1.01 2.14 9.33 1.26 3.37 3' :"1::. 

1987 0.7'1 2.62 1.47 1.88 4.67 7.27 1. 20 2.27 0.64 0.03 1.79 0.58 25.22 

1988 0.08 0.25 0.23 0.84 1.24 1.01 0.73 1.35 2.74 2.80 0.00 0.08 ' ~ . 35 

1989 1. 11 0.29 0.32 2.25 0.63 2.44 0.61 2.16 0.98 2.17 0.85 0.66 '':'.:'' 7 

AVG 0.97 1. 15 1. 03 1.80 2.94 2.43 1.39 2.02 2.93 2.41 1. 04 1. I 7 2'.29 



AREAL 
YEAR 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

PRECIPITATION IN 

JAN FEB 
0.83 0.00 
0.24 0.01 
O. IS 0.67 
2.25 1.n 
2.42 0.45 
0.45 0.26 
0.50 0.64 
0.50 7.57 
0.68 
0.17 
2.62 
0.85 
2.10 
0.28 
0.55 
5.07 
1.21 
0.46 
5.22 
0.12 
0.33 
0.68 
2.38 
0.81 
0.33 
1.65 
0.53 
1.23 
1.90 
0.46 
1.95 
2.73 
0.35 
1.37 
O. I I 

0.23 
0.03 
0.01 
0.37 
0.85 
0.32 
0.18 
5.39 
0.51 
0.78 
1.70 
0.30 
0.32 
1.05 
0.94 
1.54 
0.62 
2.56 
0.36 
1.82 
0.01 
1.72 
2. IS 

1.80 
0.01 
0.29 
0.60 
2.27 
0.10 
0.54 
1.00 
2.06 
2.53 
0.27 
1.95 
0.29 
0.37 
0.66 
0.30 
0.99 
2.40 
1.87 
0.02 
0.36 
1.85 
0.21 
0.02 
1.84 
2.68 
1. 53 
0.32 
0.97 
I. IS 
0.20 
1.43 
0.68 
1.30 
4.64 
3.03 
1.02 
o.n 
0.00 
1.29 
1.31 
2.24 
1.45 
0.75 
1. 51 
1.37 
1. 41 
0.54 
1. I 1 
3.85 

INCHES FOIl 
MAR 

0.20 
0.18 
0.58 
2.29 
0.44 
2.33 
2.83 
3.85 
0.87 
2.94 
3.34 
1.42 
0.25 
2.39 
1.82 
1.35 
1.23 
0.96 
0.84 
2.29 
2.43 
0.92 
0.39 
0.16 
2.56 
1.65 
0.14 
0.98 
1.28 
1.94 
0.95 
0.45 
0.63 
1.25 
0.22 
2.30 
1.17 
0.51 
0.27 
0.12 
0.12 
1.36 
0.62 
0.00 
0.71 
0.03 
0.46 
0.08 
1.38 
1. 21 
0.31 
0.45 
1.02 
0.24 
0.79 
0.00 
0.29 
0.29 

SUB~ATERSHEO ABOVE USGS, 

APR MAY JUN 
0.71 0.55 0.26 
0.83 0.50 0.25 
1. 74 
2.n 
0.42 
1.12 
2.04 
0.80 
1.49 
0.23 
2.08 
0.47 
0.81 
1.67 
3.27 
1.n 
2.36 
0.45 
I .12 
1.69 
1.82 
0.15 
2. I 5 
0.05 
1.86 
4.34 
I.n 

0.48 
0.59 
2.53 
2.35 
1.79 
1. 22 
7.48 
1.22 
0.92 
0.81 
2.57 
2.48 
0.02 
1.54 
4.81 
0.48 
1. 15 
1.43 
2.09 
2.88 
0.83 
0.17 
0.38 
3.n 
1.29 
2.04 
1.94 
0.69 
0.54 
0.28 
1.36 

2.59 
3.18 
3.91 
2.24 
2.51 
0.09 
3.94 
1.92 
2.21 
1.01 
4.96 
4.96 
4.04 
6.84 
2.05 
3.03 
1.19 
5.68 
4.49 
1.48 
1. 15 
3.51 
2.75 
5.57 
3.65 
2.71 
7.56 
1. I I 
5.07 
5.63 
1. 19 
0.70 
5.22 
5.03 
3.33 
2.33 
2.92 
2.62 
1. 55 
4.83 
2.30 
1.90 
2.03 
0.12 
0.32 
1.93 
2.22 
4.10 
9.69 
1. 14 
1.71 
1.44 
5.80 
1.05 
5.28 
0.33 

1.07 
5.64 
2.99 
1.32 
5.56 
0.96 
2.04 
0.43 
0.89 
4.16 
0.70 
1.31 
3.63 
4.23 
0.80 
0.32 
0.17 
6.90 
4.29 
0.94 
0.92 
2.13 
7.14 
7.52 
0.69 
3.72 
2.32 
1.64 
1.48 
1. 55 
0.96 
5.38 
2.74 
3.18 
1.98 
0.32 
4.69 
0.97 
0.73 
0.88 
0.93 
2.67 
3.29 
4.19 
3.68 
4.23 
0.64 
0.23 
2.79 
0.73 
3.68 
1. 5 I 
0.98 
8.01 
3.24 
6.50 

1945 
JUL 

4.27 
0.81 
0.14 
5.68 
1.86 
0.93 
2.36 
1.28 
0.14 
0.40 
3.92 
1.03 
0.56 
1.45 
0.69 
3.74 
1.29 
1.50 
4.92 
1.05 
2.01 
2.05 
0.60 
1.67 
0.75 
1.69 
7.39 
1.99 
0.62 
1.64 
0.34 
0.48 
1.38 
1.68 
2.01 
0.21 
0.33 
0.22 
o.n 
1.32 
1.60 
0.00 
1. 35 
o.n 
1.53 
2.08 
0.08 
1. 05 
1.13 
0.34 

0.34 
0.41 
1.44 
0.47 
1. I I 
0.20 
1 • I 1 

1.06 

AUG 
7.36 
0.45 
0.40 
1.44 
2.50 
0.04 
1.06 
2.08 
0.02 
1. 91 
1.06 
0.76 
1.28 
0.41 
0.01 
3.63 
2.87 
3.n 
0.68 
0.39 
1.99 
0.31 
1. 74 
2.65 
3.40 
0.30 
3.05 
0.00 
4.36 
0.80 
2.20 
3.45 
0.64 
2.96 
0.49 
0.31 
0.00 
4.51 
0.78 
2.85 
1. 74 
0.08 
0.32 
1.61 
3.49 
1.36 
1.34 
0.17 
3.79 

0.84 
2.32 
7.51 
0.39 
3.02 
3.04 
5.30 
1. 78 
2.57 

SEP 
2.02 
1. 71 
2.52 
9.65 
1.05 
4.48 
3.39 
6.62 
4.09 
6.40 
o.n 
1.56 
4.29 
1. 12 
1.05 
0.21 
4.69 
4.03 
2.57 
5.75 
5.03 
2.94 
1.13 
2.23 
0.62 
4.55 
4.67 
2.69 
1.05 
1.64 
4.40 
0.84 
3.04 
1. 1 I 
3.31 
5.06 
0.55 
2.61 
1.25 
2.49 
1.26 
4.67 
7.21 
4.47 
1. 71 
1.24 
3.46 
2.46 
5.07 
2.40 
4.29 

14.39 
5.53 
1.59 
4.31 

10.60 
5.24 
9.60 

OCT 
1.65 
0.03 
2.70 
6.13 
2.26 
0.59 
3.46 
2.64 
0.57 
1.59 
3.26 
5.29 
0.17 
0.51 
4.19 
0.42 
0.47 
1.26 
0.82 
1.44 
1. 16 
0.82 
0.53 
1.26 
2.72 
1. 30 
1. 55 
1. IS 
0.07 
4.03 
6.73 
1.71 
3.62 
3.12 
0.08 
1.42 
0.00 
4.43 
2.67 
1.08 
1. 91 
1.39 
9.80 
2.66 
4.97 
0.30 
0.30 
1.06 
1.59 
1.19 
0.97 
0.85 
3.16 
5.47 
0.19 

9.56 
1.90 
3.87 

NOV 

1.09 
0.49 

2.03 
1.93 
1.39 
0.47 
0.92 
2.86 
0.00 
1.22 
0.98 
0.26 
1.47 
2.64 
3.47 
0.40 

0.62 
0.69 
2.49 
0.56 
0.85 
0.49 

0.20 
0.66 
1.04 
0.62 
0.01 
1.25 
1.56 
0.53 
0.26 
1.35 
1.39 
0.00 
0.14 
0.59 
1.30 
0.00 
0.64 
1.41 
0.16 
3.62 
0.70 
2.43 
3.37 
1.84 
1.25 
1.60 
0.76 
1.32 
0.00 
1.99 
0.82 
2. I I 

0.19 
0.28 
3.21 
0.05 

OEC 
0.16 
0.00 
2.27 
0.84 
0.01 
0.27 
0.08 
3.31 

19.10 
5.50 
~6.e6 

43.52 
'9.70 

~'.50 

,5.37 
33.88 

2.20 ~7.e4 

2.23 '9.45 
1.88 23.27 
1.38 '8.83 
2.43 2'.29 
2.16 19.02 
0.15 23.61 
3.60 32.21 
0.82 2:1.67 
0.12 ~9. 12 

1.87 22.~6 

2.35 3J.17 

0.87 25.56 
5.62 ~6.n 

2.49 '4.34 
0.78 ~6.21 

2.09 26.25 
0.73 32.52 
0.27 25.79 
1.46 '7.68 
1.99 23.66 
0.42 '8.59 
0.24 26.18 
, . ·:')4 21.:)4 

0.07 ~6.33 

2.39 30.12 
0.00 ~7.07 

0.27 19.86 
1.06 '1.53 
0.83 ~9.;9 

0.04 '7.23 
0.55 '5.71 
0.68 '2.:'9 
1.92 25.0:' 
1.13 3:'.37 
0.44 21.64 
4.46 28.79 
0.41 '6.C8 
0.98 '5.05 
1.48 16.52 
0.42 19.55 
3.46 18.65 
0.21 27.68 

,1.07 31.20 

0.98 24.S4 
1.37 20.89 
0.16 20.49 
0.97 37.06 
0.37 25.53 
0.07 31.70 



AREAL PRECIPITATION IN INCHES fOR SU8~ATERSHEO ABOVE USGS. 1945 
YEAR JAN fEB MAR APR MAV JUN JUL AUG SEP OCT NOV OEC rOi"AL 

1974 0.99 0.11 5.30 0.63 3.03 1.86 1.11 5.97 3.25 2.59 1. 00 1.03 26.87 

1975 0.49 0.59 0.58 1.01 4.04 2.73 3.00 1.95 2.85 2.19 0.00 0.42 19.85 

1976 0.67 0.00 0.78 4.57 3.30 0.93 8.29 1.16 3.13 7.48 3.02 2.40 3S.73 

1977 1.77 0.47 0.17 3.03 2.65 1.99 0.69 0.71 0.32 2.51 0.42 0.34 15.07 
1978 0.50 0.57 0.06 0.38 2.73 3.31 0.92 4.32 5.70 2.23 0.81 1. 26 22.79 
1979 0.98 0.99 1.39 4.79 1.90 4.30 1.35 0.87 1. 5 7 0.00 0.19 0.93 19.26 

1980 0.85 0.76 0.19 0.11 4.08 0.04 0.65 7.33 1.36 0.19 2.99 0.25 18.80 

1981 1. 95 0.50 2.50 2.45 7.92 5.69 1.01 3.86 2.42 4.00 0.00 0.24 32.54 

1982 0.05 2.19 0.60 1.81 3.75 0.70 0.01 0.59 1.92 4.89 2.34 1.83 20.68 
1,83 0.73 2.01 0.89 0.00 1. 57 3.34 1.36 1. 51 2.36 1.74 1.08 0.28 16.87 
1984 1.48 0.16 0.25 0.35 3.04 0.32 1.27 0.26 1.32 4.34 1. 02 1. 55 15.36 
~985 2.54 0.72 2.13 4.57 4.44 4.84 2.20 0.28 3.09 6.65 3.11 0.19 34.76 
1986 1.26 1. 04 O. '4 1.43 4.68 3.29 0.18 0.38 1.00 6.97 1. 56 3.53 25.46 
1987 1.07 2.78 0.77 1.44 4.61 5.34 1.44 2.83 1.21 0.12 1.66 0.56 23.83 
1988 0.35 0.59 0.41 0.51 2.21 1.84 2.11 1.86 2.90 2.16 0.01 0.04 14.99 
1989 1. 18 0.49 0.76 2.47 0.23 2.51 0.66 2.25 2.71 1. 5 I 0.64 1.46 16.87 

AVG 1. 14 1.17 1.07 1.64 3.07 2.57 1.48 1.97 3.33 2.43 1. 16 1.20 22.23 

, . 



AREAL 
YEAR 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 

'934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 

1945 
1946 
~947 

191.8 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 

1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

PRECIPITATICN IN 
JAN FEB 

1.43 0.00 
0.39 0.32 
0.14 0.28 
2.37 1.07 
2.44 0.18 
0.46 2.21 
0.46 0.43 
0.42 3.53 
1.04 1.35 
0.C4 
1.73 
0.88 
0.39 
0.63 
0.61 
4.01 
1.56 
1. 52 
2.80 
0.59 
0.45 
1.07 
1.73 
2.30 
0.44 

1.43 
0.27 
0.33 
1.75 
3.10 
1.64 
3.06 
0.40 
3.53 
0.41 
0.00 
0.15 
0.02 
0.35 
1.77 
0.37 
0.50 
2.90 
0.63 
0.69 
1.24 
0.28 
0.07 
2.80 
2.47 
1.34 
0.19 

3.74 

0.52 
0.42 
0.04 
1.30 
1.69 

0.00 
0.01 
3.80 
1.61 
0.28 
0.59 
1.92 
1.94 
1.07 
0.23 
1. 34 
0.24 
0.14 

0.66 
0.30 
2.10 
2.88 
0.67 
0.10 
1.90 
1. 84 
1. 1 I 

0.47 
2.27 
6.34 
1.68 
1.09 
0.55 
0.35 
0.06 
0.91 
0.41 
1.42 
2.29 
1.30 
1. 42 
2.30 
0.14 
1.94 
1.12 
2.64 
1. 05 
0.56 
1.42 
1.24 
2.68 
1.36 
0.17 
1.96 

INCHES FOR SUB~ATERSHED ABOVE USGS# 
MAR 

1.99 
0.06 
0.40 
2.87 
0.59 
2.70 
1. 19 
2.59 
1.27 
0.40 
2.92 
2.39 
0.09 
1.89 
1. 02 
1. 23 
2.42 
0.11 
2.19 
0.24 
1 .15 
1.70 
1.27 
0.24 
1. 26 
3.65 
0.19 
0.98 
2.39 
2.14 
0.42 
1.37 
0.14 
1.07 
o. I 1 

3.00 
3.29 
1. 72 
0.04 
0.43 
0.14 
2.42 
2.48 
0.42 
1.48 
0.26 
0.90 
0.08 
2.63 
1. 5 1 

0.80 
0.30 
1.84 
I • 1 I 

1.81 

0.02 
0.54 
1.13 

APR 

2.69 
0.73 
2.51 
1.87 
0.32 
1. 15 
9.40 

2.62 
1.60 
1.40 

3.39 
1.76 
0.96 
1. 54 
1.83 
4.90 
3.04 
0.62 
1.73 
2.20 
1.84 

0.56 
4.29 
0.92 
2.00 
4.37 
3.39 
2.39 
0.36 
1.69 
2.16 
3.05 
3.55 
4.23 
1.77 
0.97 
2.87 
0.27 
4.08 
0.08 
1.03 
7.61 
1.09 
2.66 
1.30 
0.23 
2.96 
1.95 
2.35 
1.42 
3.43 
2.01 
2.98 
3.43 
1.02 
1.85 
1. 57 
1.99 

MAY 
6.66 

3.53 
2.53 
4.34 
3.15 
3.12 
3.00 
0.50 
2.44 
7.19 
1.99 
0.75 
4.03 

4.74 
3.44 
5.76 
1.n 
3.42 
2.46 

12.21 
3.86 
1. I 1 

2.08 
1.46 
4.51 
1.85 
2.31 
3.99 
6.11 
2.09 
4.64 
2.50 
2.69 
3.13 
2.48 
6.97 
3.90 

0.58 
3.18 
5.05 
0.48 
6.09 
3.49 
3.89 
1.29 
0.79 
1.62 
3.19 
1.85 
4.29 
3.29 
0.78 
4.25 
1.65 
6.56 
1.04 

8.34 
1.75 

JUN 
0.44 
2.31 
1.47 
6.25 
4.12 
4.29 
8.00 
3.54 
1.36 
1. 71 
1.92 
4.59 
3.10 
1.46 
6.58 
2.91 
0.92 
0.68 
0.26 

10.97 
7.70 
3.99 
1.20 
0.67 
4.67 
2.38 
1. 18 
2.48 
1.94 
1.43 
2.20 
6.43 
2.94 
3.71 
3.55 
3.22 
1.60 
0.55 
5.33 
1.75 
0.34 
1.03 
8.80 
7.37 
0.47 
7.19 
2.18 

0.91 
1.21 
2.09 
1. 25 
0.11 

1.47 

1. 76 
1.22 
2.81 
2.85 
6.64 

1950 
JUL 

3.94 
0.71 
0.19 
3.92 
2.11 
1.43 
3.35 
1.63 
1.65 
1. 18 
3.46 
1.48 
1. 15 
6.19 
0.55 
2.71 
8.29 
1.69 
2.02 
5.17 
2. IS 
1. 12 
4.73 
4.31 
0.73 
2.58 
4.06 
1.95 
o.n 
0.68 
0.57 
0.62 
1.76 
1. 10 

3.22 
0.11 
1.50 
1.40 
0.31 
3.96 
1.43 
0.72 
2.12 
3.02 
6.31 
4.55 
0.21 
0.15 
0.20 
0.00 
4.26 
6.13 
4.26 
2.95 
0.49 
0.70 
1.44 
7.76 

AUG 
5.58 
1.21 
0.63 
8.11 
4.40 
0.37 
0.48 
1.69 
0.16 
2.59 
0.93 
0.60 
2.83 
0.23 
0.93 
1.61 
4.67 
3.17 
1.68 
0.55 
3.59 
0.30 
0.74 
2.69 
2.87 
2.14 
6.15 
0.31 
4.51 
0.39 
0.75 
2.57 
0.81 
3.75 
2.67 
0.36 
0.00 
2.43 
0.48 
1.57 
0.82 
0.42 
5.46 
0.71 
5.73 
2.28 

0.53 
1.28 
3.03 
1.59 

12.13 
0.90 
1.34 
3.39 
LSI 

11.47 
7.88 
0.26 

SEP 
0.64 
4.69 
1.86 
8.87 
1.07 
3.37 
2.19 
6.98 
2.45 
4.28 
1.16 
0.67 
5.07 
3.26 
0.38 
0.01 

10.08 
0.49 
0.88 
6.24 
9.74 
2.01 
0.64 
1.06 
0.44 
4.n 
5.49 
4.25 
2.97 
1.96 
4.82 
0.59 
2.20 
2.69 
3.87 
1.21 
1.54 
2.01 

1. 36 
5.06 
0.98 

3.62 
10.63 

1.13 
0.27 
0.67 
1. 52 
2.41 
8. IS 
4.14 
5.71 
4.52 
3.50 
1.69 
7.97 
2.61 
3.14 
2.95 

OCT 
3.05 
0.09 
4.82 
4.14 
3.49 
1. 01 
1.73 
4.95 
0.67 
3.19 
2.05 
4.40 

0.33 
2.74 
7.93 
1.24 
o. IS 
0.90 
0.87 
0.72 
4.06 
3.15 
0.19 
3.16 
1.34 
5.93 
3.59 
0.55 
2.31 
3.75 
4.43 
0.19 
0.66 

3.23 
0.42 
1.66 
(L 00 
2.94 

1.84 
0.51 
1. 53 
5.58 
4.72 
3.92 
5.39 
4.85 
2.92 
1.40 
1. 40 
2.50 
0.10 
5.n 
0.25 

9.93 
1. 16 
6.85 
0.93 
9.72 

~ov 

0.86 
0.16 
2.36 
1.29 
1.37 
0.32 
0.89 
2.78 
0.01 
1. 39 
1.67 
0.01 
0.49 
1.14 
2.76 
1. 27 
0.67 
0.46 
0.66 
0.60 
1. 5 1 
0.74 
0.40 
1.89 
2.15 
0.41 
0.36 
1. 57 
1.49 
0.04 
1.75 
1.69 
0.62 
0.00 
0.12 
0.15 
3.10 
0.07 
0.50 
1. 25 
0.64 
3.38 
0.60 
1. 21 

1.08 
1.08 
1.33 
3.00 
0.71 
1.39 
0.00 
3.25 
3.51 
2.79 
0.00 
0.41 
0.98 
0.21 

DEC 
0.01 
0.00 
2.77 
1.11 
0.03 
0.36 
0.01 
2.03 
0.55 
0.69 
2.96 
1.38 
0.89 
3.39 
0.97 
2.37 
1.67 
0.31 
1.04 

3.44 
0 . .(. 7 

5.59 
0.99 
1.30 
1.67 
0.51 
1. 05 
2.06 
1.01 
0.73 
1.12 
1.49 
0.79 
2.76 
0.00 
0.39 
2.64 
0.46 
0.00 
0.30 
0.49 
0.91 
0.56 
2.67 
2.60 
0.56 
1.09 
0.79 
0.50 
2.48 
0.00 
0.79 
0.07 
1.32 
0.20 
1.37 
0.05 

0.03 

27.28 
14.21 
19.96 
46.20 
23.27 
20.78 
31.14 

33.26 
14.55 

24.07 
24.20 
22.72 
20.96 
27.1.9 
27.59 
29.95 
37.17 
11. .• 5 
'6.38 
44.21 
36. '4 
21.48 
;8.91 

20.30 
21..18 
32.84 
28.70 
20.96 
27.47 
~9.g2 

25.60 
24.J3 
18.84 

35.54 
2~.29 

19.1 I 

21.15 

'2.80 
17.54 
22.65 
8.67 

33.70 
1.5.15 
28.91 

28.04 
26.01 
15.69 
17.16 

25.91. 
26.52 
33.36 
25.29 
28.63 
31. 77 
25.04 
31.03 
29.19 
36.10 



AREAL PRECiPiTATION IN INCHES FOR SUBIIAIERSHED ABOVE USGSd ~950 

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCI NOV DEC TOTAL 

1974 0.88 0.16 1.49 3.28 3.64 1. 01 0.80 7.68 1.70 4.03 1.28 2.24 28.19 
1975 1.11 1.67 0.43 3.85 5.20 3.05 2.16 1.71 2.36 3.68 0.21 0.80 26.24 
1976 0.20 0.10 0.90 5.14 3.96 2.80 8.21 1.50 3.03 3.85 0.95 2.49 33.13 
19n 2.34 1.08 1.04 7.37 1.61 1.87 0.17 0.52 1.93 5.60 3.21 0.50 27.22 
1978 0.42 1.70 0.36 1.51 1.62 2.42 0.69 4.95 2.19 0.63 4.95 0.60 22.05 
1979 1. 54 1.65 4.97 3.29 1.47 5.33 1.67 3.44 0.01 0.21 2.30 1. 88 27.76 
1980 1.43 0.50 2.26 1.06 4.40 0.34 0.46 4.68 16.90 1.04 2.82 1.68 37.56 
'981 I. 14 0.97 6.14 8.16 2.65 10.33 2.06 2.86 1.86 8.32 I. 85 0.40 46.76 
1982 0.58 3.06 0.38 1.68 5.91 1.65 2.22 0.70 5.27 0.53 3.45 1. 54 27.00 
1983 1.41 1. 53 2.02 0.16 3.90 4.38 0.84 2.25 2.02 3.63 4.01 0.40 26.54 
1984 2.35 0.13 0.28 0.38 1.38 1.75 I. 13 0.73 1.63 8.79 1.27 7.29 27.11 
1985 1. 91 2.17 1.42 3.99 2.73 3.35 2.25 0.35 4.41 3.52 2.56 0.54 29.13 
1986 I. 10 0.95 0.18 1.48 6.67 4.42 0.05 3.01 2.20 9.71 2.18 5.09 37.04 
1987 0.80 2.74 1.67 1.38 9.97 11.22 2.07 4.55 4.12 0.33 1.48 2.32 42.65 
1988 0.42 0.32 0.90 0.88 2.26 8.94 4.45 1.23 2.06 1.06 0.10 0.36 22.99 
1989 3.53 2.53 1.48 0.97 1.71 3.23 0.27 1.97 0.13 4.62 2.55 0.27 23.26 

AVG I. 22 1.28 1.36 2.39 3.45 3.26 2.25 2.49 3.25 2.98 1.37 1.30 26.62 



AREAL 
YEAR 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 

1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 

1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
191.9 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

PRECIPITATION IN INCHES FOR SUB~ATERSHED ABOVE USGS' 
JAN FEB HAR 

2.14 
0.05 
0.33 
3.17 
0.46 
2.65 

1.24 0.00 
0.33 0.28 
0.10 0.19 
2.27 0.97 
2.40 O. IS 
0.39 2.57 
0.39 
0.44 

1.08 
0.00 
1.60 
0.84 
0.35 
0.52 
0.60 
3.93 
1.48 
1.07 
2.46 
0.54 
0.46 
1.06 
1.40 
2.35 
0.43 
0.97 
0.30 
0.33 
1.64 
3.14 
1. 55 

3.08 
0.40 
3.43 
0.46 
0.00 
0.17 
0.04 
0.33 
1.62 
0.33 
0.40 
2.86 
0.63 
0.65 
1.33 
0.29 

0.05 
2.62 
2.13 
1. 17 
0.15 
3.56 
0.49 
0.39 
0.05 
1.70 
1.73 

0.37 1.05 
3.27 2.68 
1. 15 LOS 
0.00 0.42 
0.00 2.70 
4.15 2.33 
1.46 0.04 
0.20 1.88 
0.65 0.91 
1.88 0.95 
1.86 2.30 
0.82 0.00 
0.1S· 2.48 
1.04 0.27 
0.19 1.16 
O. II. 1.58 
0.56 1.18 
0.15 0.20 
1.90 1.04 
2.35 3.35 
0.44 0.09 
0.10 0.76 
1.69 2.32 
1. 73 1. 96 
1.05 0.40 
0.48 1.34 
2.28 0.08 
6.70 1. 70 
1.70 0.23 
1.35 4.59 
0.50 3.43 
0.33 1.88 
0.04 0.04 
0.85 0.39 
0.54 0.14 
1.31 2.44 
2.36 2.42 
1.16 0.39 
1.24 1.48 
2.'1 0.26 
0.16 0.82 
2.26 0.08 
1.14 2.73 
2.76 1.58 
0.88 0.78 
0.57 0.35 
1.42 1. 70 
1. 32 1.00 
2.65 0.93 
2.05 0.02 
O. IS 0.54 
1.96 0.80 

APR 
1.81 
0.77 
2.60 
1.79 
0.28 
0.82 

10.1 I 
2.33 
1.41 
1.54 
2.36 
1.62 
0.90 
1.57 
1.84 
5.10 
3.47 
0.75 
1.84 
2.44 
1. 78 
0.63 
4.56 
0.86 
1.83 
4.60 
3.12 
2.85 
0.27 
1. 72 
1.96 
3.37 
3.67 
4.69 
2.03 
1. 10 
2.56 
0.20 
4.31 
0.08 
0.98 
7.54 
1. 26 
2.60 
1.27 
0.17 
2.84 
2.00 
2.54 
1.57 
3.83 
2.12 
2.30 
3.23 
0.86 
1.47 
1.54 
2.08 

HAY 
6.95 
3.73 
2.79 
4.33 
3.25 
3.05 
2.86 
0.48 
2.09 
7.96 
1.94 
0.65 
4.19 
4.00 
3.13 
6.30 
1.78 
2.93 
2.55 

12.47 
3.68 
0.83 
1. 53 
1.44 
4.79 
1.64 
1.48 
3.67 
6.18 
1.99 

4.82 
2.61 
2.89 
1.49 

3.29 
9.40 
4.44 
0.82 
3.34 
5.23 
0.35 
5.76 
3.47 
4.30 
1. 16 
0.82 
1. 5 1 

4.08 
2.05 
4.36 
3.09 
0.74 
5.93 
1.57 
5.50 
1.01 
7.94 
1. 76 

JUN 
0.41 
2.59 
1.41 
6.40 
4.14 
3.53 
9.00 
3.93 
1. 1 1 

1.98 
1.85 
4.21 
2.97 
1.40 
6.85 
2.86 
0.74 
0.88 
0.21 

10.57 
8.35 
3.78 
0.58 
0.54 
4.23 
2.48 
1.22 
1.76 
1.85 
1. 18 
2.10 
7.14 
2.13 
3.77 
2.62 
3.27 
1.79 
0.76 
5.41 
1.72 
0.21 
1.32 
9.23 
8.05 
0.46 
7.84 
2.60 
0.88 
1.24 
2.62 
1.44 
0.18 
2.19 
1.24 
1.63 
3.68 
2.31 
8.72 

1960 
JUL 

3.79 
0.73 
0.20 
3.37 
2.18 
1.57 
3.64 
1.36 
1.95 
1.22 
3.60 
0.88 
1. 16 
6.86 
0.52 
2.64 
8.71 
1.86 
2.09 
5.88 
1.85 
1.07 
5.04 
4.06 
0.04 
1.90 
4.56 
1.65 
0.82 
0.64 
0.58 
0.65 
1.52 
0.45 
2.25 
0.02 
1.34 
1.22 
0.67 
3.76 
1.40 
0.56 
2.31 
3.39 
6.64 
5.43 
0.19 
0.29 
0.22 
0.00 
2.86 
4.85 
4.70 
2.61 
0.45 
0.75 
1.93 
7.90 

AUG 
6.16 
1.37 
0.45 
7.70 
4.26 
0.43 
0.46 
1.82 
0.13 
2.69 
0.82 
0.65 
2.74 
0.20 
1.06 
1.64 
5.01 
3.87 
2.10 
0.54 
3.99 
0.31 
0.84 
2.49 
3.39 
1.52 
7.13 
0.06 
4.58 
0.41 
0.39 
2.36 
0.85 
4.56 
2.98 
0.70 
0.00 
3.19 

0.62 
1.30 
1. 18 
0.39 
5.58 
0.82 
5.23 
2.26 
0.47 
1.41 
2.49 
1.37 

13.05 
1.23 
1. 14 
1.87 
1.61 

11.60 
7.78 
0.41 

SEP 
0.64 
4.78 

1.56 
9.05 
0.96 
3.47 
2.41 
7.40 
2.35 
4.39 
1.20 
0.14 
5.18 
3.24 
0.27 
0.00 

10.51 
0.07 
0.48 
5.62 
8.56 
1.85 
0.59 
0.95 
0.19 
5.50 
5.75 
4.04 
3.34 
1.42 
5.22 
0.64 
1.96 
3.62 
2.46 
1.41 
1.60 
2.23 
1.02 
5.72 
0.89 
3.60 

10.57 
1.64 
0.54 
0.85 
1.61 
3.13 
9.25 
4.36 
4.86 
4.68 
3.82 
2.24 
8.12 
2.68 
2.88 
2.82 

OCT 
3.17 
0.00 
5.11 
3.64 
3.66 
1.03 
1.67 
5.12 
0.74 
2.99 

1.90 
4.77 
0.31 
2.64 
7.23 
1.32 
0.22 
0.84 
1.00 
0.49 
4.13 
3.34 
0.17 
3.28 
0.88 
7.43 
2.50 
0.64 
2.13 
3.80 
4.62 
0.14 
0.52 
3.04 
0.56 
2.20 
0.00 
3.25 
1.36 
0.37 
1.61 

5.23 
4.94 

3.88 
5.68 
4.82 
2.49 
1.79 
1.30 
2.62 
O. IS 
6.17 
0.19 

11 . 12 
1.35 
7.03 
0.79 

10.11 

NOV 
0.80 
0.00 
2. I 2 
1.32 
1. I 5 

0.32 
0.76 
2.58 
0.00 
1.35 
1. 57 
0.00 
0.43 
0.99 

2.86 
1. 16 
0.80 
0.37 
0.56 
0.60 
1.39 
0.55 
0.35 
1. 76 
2.07 
0.29 
0.34 
1.49 
1.31 
0.00 
1.89 
1. 70 
0.57 
0.00 
0.21 
0.09 
3.36 
0.08 
0.40 
1. 18 
0.56 
3.31 
0.52 
1.21 
1. 03 
0.94 

1.19 
3.00 
0.56 
1.49 
0.06 
3.08 
3.23 
2.62 
0.00 
0.47 
0.78 
0.19 

DEC 
0.00 
0.00 
2.26 
1.07 
0.00 
0.18 
0.00 
1.82 
0.36 
0.68 
2.94 
1. 14 
0.75 

3.61 
0.98 
2.21 
1. 54 
0.29 

0.89 
3.06 
0.28 
5.68 
0.92 
1.39 
1.10 
0.38 
0.89 
2.03 

0.82 
0.70 
0.90 
1. 52 
0.79 

2.92 
0.00 
0.59 

2.61 
0.55 
0.00 
0.32 
0.46 
1. 14 
0.62 

2.36 
2.45 
0.54 
1. 14 
0.82 

0.51 
2.70 
0.00 
0.87 
0.10 
1.09 
0.22 

1. 27 
0.01 
0.00 

TO:AL 
27.11 
14.63 
19.12 
45.08 
22.89 
20.01 
32.72 
33.23 
13.45 
25.22 
22.48 
21.38 
20.48 
27.11 

26.90 
29.99 
33.42 
13.75 

43.52 
35.82 
2S.S2 
17 .72 

19.47 
21.89 
32.41 
27.82 
19.38 
26.95 
18.69 
25.48 
25.03 
17.66 
36.38 
18.80 
24.71 
21.80 
14.55 
17.55 

22.54 
8.64 

33.CO 
1.6.14 

30.43 
27.84 
27.36 
15.33 
19.78 
26.64 
27.57 
32.1 ! 
25.00 
30.28 
30.41 
23.71 
32.10 
28.35 
38.47 



AREAL PREC:O!TAT!ON IN INCHES fOR SUBWATERSHED ABOVE USGS~ 1960 

YEAR .iAN fEB MAR APR MAY JUN JUl AUG SEP OCT NOV OEC TO-:-AL 

1974 0.97 0.16 1.25 3.53 3.97 1.06 0.67 8.03 2.02 3.52 1.00 2.18 28.36 
1975 1. 23 1.68 0.35 3.92 4.70 3.08 3.36 1.86 2.46 3.65 0.35 0.76 27.38 

1976 0.19 0.08 0.88 6.33 4.57 3.14 8.87 l.n 3.16 4.04 1. 1 1 2.56 36.66 
1977 2.67 1.23 0.86 7.69 1.50 1.76 0.17 0.69 1.68 5.70 3.08 0.57 27.61 
1978 0.39 1. 74 0.31 1.62 1.65 2.29 0.58 4.64 2.05 0.45 5.53 0.75 22.JO 
1979 1.35 1.58 4.36 2.87 1.59 4.63 0.77 3.07 0.06 0.19 1. 96 1. 65 21..~8 

1980 1.23 0.48 2.30 1.05 1,.00 0.68 0.13 4.59 13.96 0.93 2.84 , .63 33.79 

1981 L '0 0.62 5.85 8.00 2.1,8 9.23 1.96 3.14 2.07 8.64 1.77 0.33 ':'5. ~8 

1982 0.50 3.26 0.27 1.51, 5.1,9 2.10 2.48 0.64 4.n 0.35 3.18 , .3; 25.38 
!983 1. 45 1.21 1.52 0.17 4.01 3.49 0.61 2.20 2.40 3.53 3.86 0.35 2::'.7!3 

1934 1. 98 0.12 0.23 0.35 1. 27 1. 27 1.26 0.49 1.25 7.81 I. 54 6.66 24.23 
1985 2.01 2.11 1.00 3.92 2.41 3.71 3.14 0.20 4.25 3.36 2.13 0,71, 28.99 
1986 1. 18 1. 00 0.20 1.05 6.15 4.40 0.09 2.53 2.21 9.88 2.31 4.56 35.55 
1987 0.68 2.76 1.49 1.96 9.20 10.62 2.32 4.07 4.41 0.17 0.94 2.10 !oJ.73 

1988 0.36 0.21 0.93 0.73 2.20 8.21 3.49 0.99 2.34 0.69 0.11 0.22 20.47 

1969 2.93 2.40 1.64 0.85 2.30 2.37 0.14 1. 70 0.07 3.96 2.16 0.24 20.73 

AVG 1. 16 1.25 1.32 2.40 3.46 3.26 2.23 2.52 3.24 2.98 1.31 1. 23 26.34 




























































































































































































































































































































































































