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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.

es Basi unti

Reach One Reach Two Reach Three Reach Four
Bandera* Dimmit* Atasiosa Bee®*
Edwards* Frio Bexar* Jim Walls*
Kinney* Maverick* Duval* Live Oak
Medina* Zavala Karnes* Nueces*
Real* La Salle San Patricio®
Uvalde McMullen

Webb*

Wilson*

* Includes only those parts of the county located within the Nueces Basin.
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San 2 io-N . | Basin C .
Aransas Goliad** Refugio**
Bee** Karnes** San Patricio**

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

ces-Ri nd Basi ie
Brooks Jim Wells*** Nueces***
Duval*** Kleberg

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

Aransas Atascosa McMullen
San Patricio Bee Duval
Nueces Refugio Jim Wells
Kleberg Live Oak Brooks

* Entire county included

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
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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.

Al 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 rafes, the
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area’s population would double in 58 to 72 years.

A2  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 Bésin 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.

A3  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 quﬁntities 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, 11, 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-S



» 78 "3 73 73 739 73 73 73 79 73 3 ~3 3 —3 —3 —3 —3 —3

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.

A4  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, 5, 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, Dimmit, 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 (Aépendix 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.

A8 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 (mote: this total does not include irrigation requirements of
Ata#cosa 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
1990 2000 2010 2020 2030 2040
COUNTIES®® | 1974 | 1980 | 1985 [ LOW [ HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW [ HIGH | Low | HIGH
REACH ONE
BANDERA 475 an 608 733 735 894 939 1,058 1357 1,150 1505 1,225 1605 1,264 1657
EDWARDS 624 573 590 534 551 595 _ 613 682 72 s 838 894 993 857 1081
KINNEY 177 213 224 225 227 242 250 258 270 278 293 299 321 307 333
MEDINA 17562 18,969 20,251 21,825 21970 24,935 25861 27,755 29170 30,305 32033 32,435 34448 33559 35727
REAL 2082 2355 2605 2634 2789 2724 2885 2,746 2987 2,769 3047 2823 3133 2850 3176
UVALDE 19,229 22441 24,651 25,075 30879 31224 42615 48,136 48992 51,541 52542
TOTAL |::40,149 45,028 " 48,9: 026" ' 89,492:,/90,478 94,516
"~|REACH TWO
DIMMIT 1,320 11,845 - 11,518 11575 13,543 14156 18,414 20552 20,901 23565 22,273 25239
FRIO 13,785 14,212 14,319 14582 16,554 17087 19,213 21603 20,117 23477 20,584 24474
MAVERICK 217 253 261 269 396 420 529 583 582 666 624 728
ZAVALA 87 12,092 12832 14438 14,858 17492 16,183 19158 16,889 20049
TOTAL |::33,686. % : 11%63,014 1 60,230 357,783 > 166,866 160,370 . 70,490
REACH THREE
ATASCOSA 20,775 24,543 27,969 30,607 31002 35,617 39,635 40690 43,192 44450 46,222 48480 47,818 50636
BEXAR 1,380 1,801 2511 2609 2611 2956 3605 3823 5619 6355 10,025 12489 10,968 14346
DUVAL 3511 3,780 4,322 4525 4585 4,933 5376 5678 5830 6206 6258 6664 6,483 6905
KARNES 287 319 308 267 272 279 291 307 304 323 318 337 323 346
LA SALLE 5208 5514 5757 5,177 5232 5802 6470 6880 7,28 7643 7,741 8307 8,068 8659
MCMULLEN 960 769 970 976 984 998 1,055 1153 1121 1276 1,221 1425 1,275 1505
WEBB 276 308 230 251 257 314 357 386 400 448 456 511 493 553
WILSON 576 565 640 671 689 816 872 942 923 1029 1,025 1185 1,070 1260
TOTAL | 32,973 97,720 283 “81,715 75°52,824 11 57,661 59,859 64,517 67,730 - 73,266 ;.. 79,398 76,498 . 84,210
REACH FOUR ‘
BEE 765. 927 857 894 897 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 1509 1582 1,637 1753 1,814 2007 1,928 2214 2003 2343
LIVE OAK 7,737 9606 9549 9,034 9284 9459 9851 9,756 10264 9,847 10526 9,918 10734 9,952 10838
NUECES 9931 13,158 14,350 14,869 14961 16,118 16574 17,520 18684 19,614 22183 22,760 26381 24,504 28758
SANPATRICIO| 7982 8652 9,179 8936 9075 10,074 10483 11,339 11995 12572 13728 13,576 15091 14,145 15865
* TOTAL |%27.08 LY 273 ' v.4oa;’£i;;{43.a; : 45.059 49.730 /49,54 ss.sosi‘i;,i'_sz 038" 59,382

BASIN TOTAL: [

308,598

*Texas Water Development Boafd Octobet 1989.

* *Includes only those paris of counties located within the Nueces Basin.



APPENDIX A — TABLE 2

3 —3 3 —3

NUECES BASIN MUNICIPAL WATER USE PROJECTIONS — 1990 to 2040*

WATER USE MUNICIPAL WATER USE PROJECTIONS
1990 2000 2010 2020 2030 2040
COUNTIES*® | 1974 | 1980 | 1985 | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH
' ——— ACREIFT. OF WATER ~——-mmmmv )
REACH ONE
BANDERA 95 56 76 108 108 124 139 139 178 147 192 156 204 161 21
EDWARDS 85 76 73 86 89 90 93 99 102 109 118 125 139 134 151
KINNEY 16 25 28 48 48 49 - 50 49 51 51 54 55 59 57 62
MEDINA 2639 3566 3930 4734 4764 5112 5296 5366 5631 5675 5988 6049 6412 6246 6638
REAL 279 405 599 598 632 587 620 559 606 547 599 556 615 561 622
UVALDE 3973 10520 11656 11766 12893 13053 14338 14558 15203 15460
TOTAL | 7,287+ $16,727.17,868 118,334 119,422 - 20,004 % 21,279.721,987" 22,362 : 23,144
“~.|REACHTWO
DIMMIT 1573 2,774 2,207 2783 2797 3192 3536 3886 3983 4445 4515 5090 4811 5451
FRIO 2119 20846 2,700 3324 3384 3667 3735 4066 3928 4417 4118 4806 4214 501
MAVERICK 20 25 31 44 45 63 70 75 85 85 98 91 107
ZAVALA A 2525 3112 8007 3570
TOTAL |.-:6,01 19,866 12,059; 1:112,123 714,139
REACH THREE
ATASCOSA 7663 7965 8356 8242 8727
BEXAR 1436 2266 2823 2479 3243
DUVAL 1179 1189 1266 1231 1312
KARNES 68 67 Al 68 73
LA SALLE 1407 1425 1528 1485 1594
MCMULLEN 195 187 219 195 231
WEBB 134 136 153 147 165
WILSON L. . 132 132 152 138 162
TOTAL | 4,475 € “712,214:1°13,367:.114,568 © 113,985 :* 15,507
REACH FOUR
BEE 119 m 130 138 138 146 148 150 154 162 172 183 198 19 210
JIMWELLS 52 142 174 206 209 208 218 213 229 230 254 244 280 254 297
LIVE OAK 869 1,805 1,316 1807 1846 1783 1857 1740 1829 1704 1822 1714 1854 1719 1872
NUECES 1,360 3,039 2292 3456 3479 3568 3669 3685 3928 4025 4552 4689 5436 5057 5936
SANPATRICIO| 826 941 974 1388 1400 1473 1532 1576 1657 1688 1841 1896 2125
TOTAL |i558,2 6,038 5 072 176; Y TTT9T C17.8090 1) 8,641 68 179,117 710,440
BASIN YOTAL: |3- 148,080 49,475 . 52,918 54,807 769,75V ° :57,587 " 63,230

*Texas Water Deve!opment Board, Oclober 1989. High Paf Caplla with Consawauon

* *Includes only those parts of counties located wilhin the Nueces Basin,



APPENDIX A — TABLE 3
NUECES BASIN MANUFACTURING WATER USE PROJECTIONS — 1990 to 2040*
WATER USE MANUFACTURING WATER USE PROJECTIONS
1990 2000 2010 2020 2030 2040
COUNTIES*® | 1974 | 1980 | 1985 | LOW [ HIGH | LOW | HIGH | LOW [ HIGH | tow | HIGH | LOW | HIGH | LOW | HIGH
[ ——— ACRE/FT. OF WATER —-—-==ncct )
REACH ONE

BANDERA 0 0 (]
EDWARDS 0 4 6
KINNEY 0 0 0
MEDINA 331 281 a7
REAL 566 0 0
UVALDE 478 635 949
TOTAL {1,376 14437 . 1 443

. |REACH TWO
N piMmiT 52 8 13
FRIO 138 24 39
MAVERICK 0 0 0
ZAVALA 948 1932 3045
TOTAL |“::1,138: ., 151,984 . 3,007

REACH THREE
ATASCOSA 2 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
DUVAL 0 ] 0 0 0 (] 0 0 0 0 0 (1] 0
KARNES 0 0 0 0 0 0 0 0 0 (] 0 0 0
LA SALLE 0 0 0 0 0 0 0 0 0 0 (1} (] 0
MCMULLEN 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
WILSON 0 i] 0 0 0 o o0 o 0 0o 0 (] 0
TOTAL [0 5127 3 CAL T AR o BB B G T 8 T8 T B 6 10

REACH FOUR
BEE 0 0 0 0 0 0
JIM WELLS 0 0 0 0 0 0
LIVE OAK 981 1094 984 1103 988 1113
NUECES 600 756 658 912 721 1094
SAN PATRICIO 373 406 402 460 431 525
TOTAL |57 1 16 +1,954:7-°2,266 S 2,140 2,732
BASIN TOTAL: }:::3,248% 2,48077:3,058" 4138, 5. 4,024°574,789 4,27 v . 4,563 - 6,282

*Texas Water Dovelopmeni Board, Octdbet 1989.
* *Includes only those parts of countles located within the Nueces Basin.



APPENDIX A — TABLE 4
NUECES BASIN STEAM ELECTRIC WATER USE PROJECTIONS — 1990 to 2040*

COUNTIES**

WATER USE

STEAM ELECTRIC WATER USE PROJECTIONS

1930

2000

2010

2020

2030

2040

1974

1980

1985

Low

LOW | HIGH | LOW | HIGH LOW | HIGH

 E—— ACREJFT. OF WATER ————=---- )

LOW | HIGH | LOW | HIGH

REACH ONE
BANDERA
EDWARDS
KINNEY
MEDINA
REAL
UVALDE

TOTAL | .5

REACH TWO
oMIT
FRIO
MAVERICK
ZAVALA

TOTAL

REACH THREE
ATASCOSA
BEXAR
DUVAL
KARNES
LA SALLE
MCMULLEN
WESB
WILSON

TOTAL

REACH FOUR

BEE

JIM WELLS

LIVE OAK

NUECES

SAN PATRICIO
TOTAL |5

BASIN TOTAL: |

*Texas Water Developmem Board Oclobef 1989.
* *Includes only those paris of counties located within the Nuaces Basin,
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APPENDIX A — TABLE §
NUECES BASIN IRRIGATION WATER USE PROJECTIONS — 1990 to 2040*
WATER USE JIRRIGATION WATER USE PROJECTIONS
1930 2000 2010 2020 2030 2040

COUNTIES** 1974 1980 1985 LOW | HIGH | LOW | HIGH LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH

[ ACRE/FT. OF WATER ~~-ee-mmm-- )

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 m 190 103 176 95 163
MEDINA 56,741 93,068 71,933 42,709 55,170 29,120 49,653 27,263 46,527 25470 43,400 23,631 40,274 21,840 37,420
REAL 941 275 509 600 660 600 660 600 €60 600 660 600 660 600 660
UVALDE 70312 75474 152814 75246 97,200 51,304 87480 48,033 61,972 44874 76464 41,634 70956 38478 65,610

TOTAL | 128,237: 169,639 225,487

.....

118,867 /153,409 1/ 81,276.138,148 1 76,140 129,500':::71,180 120,852

112,204 61,138103,991

.. JREACH TWO
DIMMIT 33524 23,356 22,283 13,006 16,800 8,867 15120 8,302 14,168 7756 13,216 7,196 12,264 6,651 11,340
FRIO 72,794 75330 48,998 65920 111,000 56588 99,900 54,853 93610 51,245 87,320 47,545 81,030 43,941 74,925
MAVERICK 333 1,200 2103 1,322 1,708 802 1,557 844 1,440 789 1,344 732 1,247 676 1,153
ZAVALA M631S 106870 99654 65956 B5.200 44970 76680 42103 71852 303 67024 6404 62196 3,728 57510

TOTAL | 256,963 zoerss'g;f:;

#199,237::106,102." 181.070{%;'99.124 168,904

66,213 -

1,967 1 156,737 84,996 144,928

REACH THREE
ATASCOSA | 56684 73,220 30624 51445 66454 35075 69,809 32,838 56,043 30,680 52,277 28464 48511 26,307 44,856
BEXAR 2678 3567 3256 2171 2804 1,480 2524 1,386 2365 1,295 2,206 1,200 2047 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 12885 13363 3586 6503 8400 4434 7560 4,151 7,084 3,878 6,608 3598 6132 3325 5670
MCMULLEN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
WEBS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
WILSON 4225 2658 2171 4807 6209 3278 5589 3068 5236 2867 4885 2659 4532 2458 4,191
TOTAL |.76,472;.;.92,817:5: 39,639 64,926 : : 27 4 :70,728: 738,720+ 65,976 35,922 61,222 - - 33,200 56,610
REACH FOUR
BEE 0 0
JIMWELLS 954 1,048
LIVE OAK 3,300 3,630
NUECES 1,839 2,020
SANPATRICIO| 1,265 3 140 153
TOTAL [554i620:: g +'6,233 .. 6,851

BASIN TOTAL: | '465.:200:7471,816 - 444,115:°356,239:: 458,835 245.1033’:; ‘
*Texas Water Development Board, Octobar 1989,
* *Includes only thasa parts of counties located wilhin (he Nueces Basin,




APPENDIX A —- TABLE 6
NUECES BASIN MINING WATER USE PROJECTIONS — 1990 to 2040*
WATER USE MINING WATER USE PROJECTIONS
1990 2000 2010 2020 2030 2040
COUNTIES** 1974 1980 1985 LOW | HIGH LOW [ HIGH LOW HIGH LOW | HIGH LOW | HIGH LOW | HIGH
REACH ONE
BANDERA 0
EDWARDS 0
KINNEY (1]
MEDINA 0
REAL 0
UVALDE 863
TOTAL i 863
REACH TWO
DIMMIT
FRIO
MAVERICK
ZAVALA
TOTAL
REACH THREE
ATASCOSA 128 1169 1752 1393 1393 1269 1269 1362 1362 1454 1454 1547 1547 1646 1646
BEXAR 60 207 (1]
DUVAL a3 1182 0
KARNES 9 0 0
LA SALLE 5 0 0
MCMULLEN 9 229 3389
WEBB 27 86 38
WILSON 2 0 0
TOTAL |7 273 ¢ /5,073
REACH FOUR
BEE 0
JIM WELLS 0
LIVE OAK 225
NUECES 0
SAN PATRICIO 0
TOTAL - 225
BASIN TOTAL: 5141 76 7,492

*Taxas Water Development Board, October 1989.

* *Includes only those parts of countles located wilhin the Nueces Basin.




APPENDIX A — TABLE 7
NUECES BASIN LIVESTOCK WATER USE PROJECTIONS — 1990 to 2040*
WATER USE LIVESTOCK WATER USE PROJECTIONS
1990 2000 2010 2020 2030 2040
COUNTIES** | 1974 | 1980 | 1985 | LOW | HIGH | Low | HIGH | tow | HIGH | LOoW | HIGH | LOW | HIGH | LOW | HIGH
[ —— ACRE/FT. OF WATER ————-—-oe- )
REACH ONE
BANDERA 123 109 83 128 128 148 148 148 148 148 148 148 148 148
EDWARDS 538 418 212 474 474 530 530 530 530 530 530 530 530
KINNEY 329 258 196 297 337 - 337 337 337 337 337 337 337
MEDINA 1572 1,479 1713 1,13 M3 1,713 1,113 1113 1,13 w3
REAL 259 294 294 294 294 294
UVALDE 1,640 1,869 1,869 1,869 1,869
TOTAL ' ' 612°5°6,612
“.. |AREACH TWO
DIMMIT 886
FRIO 1,532
MAVERICK 761
ZAVALA 1,639
TOTAL | .. 4,818
REACH THREE
ATASCOSA 1842 1,369 1,948 1622 1,622 1876 1,876 1876 1876 1,876 1876 1,876 1876 1,876 1876
BEXAR 34 20 23 20 20 20 20 20 20 20 20 20 20 20 20
DUVAL 366 395 248 469 469 544 544 544 544 544 544 544 544 544 544
KARNES 203 103 116 123 123 143 143 143 143 143 143 143 143 143 143
LA SALLE 1,162 800 1,047 1069 1,069 1,238 1,238 1,238 1,238 1,238 1,238 1,238 1,238 1,238 1,238
MCMULLEN 1,028 1,237
WEBB 1,022 1,238
WILSON 132 173
TOTAL |++'5,789 ‘f‘:j:.6,469
REACH FOUR
B8EE 153
JIMWELLS 240
LIVE OAK 1,105
NUECES 38
SANPATRICIO| 265
TOTAL [:5:1,78 1 + 71,801
BASIN TOTAL: |36, 387»325,14.484 19,700

*Texas Watar Development Board, OC!ODN 1989

* *Includes onty those paris of counties located within the Nueces Basin.




APPENDIX A — TABLE 8
NUECES BASIN TOTAL WATER USE PROJECTIONS —- 1990 to 2040*
WATER USE TOTAL WATER USE PROJECTIONS
1990 2000 2010 2020 2030 2040
COUNTIES** | 1974 | 1980 | 1985 | LOW | HIGH | LOW | HIGH | tOW | HIGH | LOW | HIGH | LOW | HIGH | Low | HIGH
 Ce———— ACRE/FT. OF WATER ~---eaccs )
REACH ONE
BANDERA 219 419 260 361 374 397 425 412 464 420 478 429 490 434 497
EDWARDS 856 765 287 562 565 623 626 632 636 642 652 659 674 668 687
KINNEY 345 590 363 532 586 513 - 604 505 591 499 581 495 572 489 562
MEDINA 61,505 98,086 77,236 49,059 61,553 36,123 56,850 34,551 54,107 33,093 61,389 31,651 48,744 30,080 46,188
REAL 2,062 905 1276 1457 1551 1,481 1574 1,453 1,560 1,441 1,653 1,450 1,569 1455 1,576
UVALDE 77126 83409 162,270 86,676 108,706 64,544 100,843 62,632 96,750 60,849 92,726 59,189 88,939 57,048 84,751
TOTAL | 142,123 184,174 "' 241,6927:138,647.::173,335.:1103,6817/::160,922:100,185 . 154,108 .- 96,944 2 147,379.:::93,873 - -140,988,: : 90,174 - 134,261
. |REACHTWO
DIMMIT 36,226 27,533 25713 17,320 21,128 13,742 20,139 13,652 19,869 13,683 19,608 13,787 19433 13,670 19,004
FRIO 77596 80,424 55,127 92,907 118,038 66,099 107529 62,350 101,441 58,854 95424 55,262 89445 51,726 83,522
MAVERICK 3864 1,777 3,330 2022 2409 1,726 2365 1,675 2276 1,628 2,190 1,578 2,106 1,528 2,021
ZAVALA 149,737 111,249 104,033 71,044 90,298 50423 82543 47,738 76,103 45238 73,849 42,780 69,751 40,308 65,766
TOTAL | 267,423:+:220,983 : 11 7£7183,293°7237,673::131,990.:212,576 . 125,415 :°201,689 .. 119,403; /191,071 ::113,407 180,735-::107,232 170,313
REACH THREE
ATASCOSA 61,318 79,806 45,537 66,894 81,942 56909 81,724 55118 78,512 53462 75,276 51,858 72,298 50,077 69,115
BEXAR 2953 3811 3786 2867 3501 2226 3298 2,244 3,274 2585 3,662 3487 4,890 3,609 5,156
DUVAL 791 1,209 1,976 2205 2218 2013 2050 1,685 1,745 1,652 1,723 1,733 1,810 1,775 1,856
KARNES 248 363 266 188 189 207 210 206 210 207 21 210 214 21 216
LA SALLE 15042 15261 5599 8660 10568 6,835 10010 6615 9625 6428 9253 6,261 8898 6048 8,502
MCMULLEN 1137 1,432 797 1,643 1645 1,766 1,780 1,777 1,792 2925 2948 3800 3832 4,821 4,857
WEBB 1,097 1,207 908 1,288 1,290 1,431 1437 1410 1,419 1407 1,422 1,418 1,435 1423 1441
WILSON 4425 2850 2389 5055 6460 3565 5882 3356 5534 3159 5,190 2964 4,857 2769 4,526
~ TOTAL |*87,011°:106,029 . 61,258 % 88,800 - 107,813"°;°74,952 - 106,391 72,411 102,117 . 71,825 %189,685-" : 71,73} " 98,234 /70,733 95,669
REACH FOUR '
BEE 302 237 251 284 284 302 304 303 307 315 325 336 351 344 363
JIMWELLS 1892 1,302 1,220 1,367 1464 1,402 1506 1,407 1517 1424 1542 1438 1,568 1,448 1,585
LIVE OAK 4880 5676 8,067 8448 8,839 7877 8361 7415 10443 9,798 15859 15,319 17,908 15337 22,945
NUECES 4736 6997 689 8736 8942 8924 9243 9,102 9611 9502 10,366 10,224 11,406 10,655 12,088

SANPATRICIO| 2,386 2,036 g.us_ “.2.265 , 2323 2438 2466 2665 2628 2901 2732 3,068

- TOTAL |%18,69§::: 7+ 21,565 7, 20 '+.24,316 23,5057+ 30,757 :29,945" 134,134 ;30,516 .. 40,049
BASIN TOTAL: | 510,253::526,738: 509.269 1431,583:::534,586 - 331,307::501,568 318,561 i 482,224.- 311,677:.:468,892.: 308,956 i 454,091 ;298,655 - 440,292

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




APPENDIX A — TABLE 9
SAN ANTONIO ~ NUECES COASTAL BASIN POPULATION PROJECTIONS — 1990 to 2040*

POPULATION POPULATION PROJECTIONS
1990 2000 2010 2020 2030 2040
COUNTIES** 1974 1980 1985 LOW | HIGH LOW | HIGH LOW | HIGH LOW | HIGH LOW | HIGH LOW | HIGH
ARANSAS 10,748 14,260 17,482 18,844 18,992 21,625 21,839 24,677 25,174 27845 29,691 31,786 35,108 33,972 38,190
BEE 23,233 25,103 26314 26495 26582 29,359 29,714 32,0068 32,845 34,833 36,957 38,292 41,628 40,170 44,208
GOUAD 423 358 402 440 442 481 51 525 565 576 635 625 707 651 747
KARNES 241 233 223 193 198 202 21 212 223 222 235 231 246 236 251
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 52585 53541 54,015 62983 65545 71,256 74,986 78,577 85805 85358 94,868 88,932 99,750
BASIN TOTAL |:'67.286' . 90,509 :105,640:5107.969 108,704:122,919,1,126,277 /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 of counties located wilhin the San Antonlo - 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 :
1950 2000 2010 2020 2030 2040
COUNTIES** 1974 1880 1985 LOW | HIGH LOW | HIGH LOW l HIGH LOW | HIGH LOW l HIGH LOW | HIGH
e ACRE/FT. OF WATER =-cevvemu- )
ARANSAS 1816 2792 2155 3985 4,016 4321 4,383 4,685 4780 5132 5470 5854 6463 6,254 7,029
BEE 3739 3528 3,794 4546 4,560 4760 4,814 4,898 5017 5154 5447 5627 6086 5886 6441
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 1433 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
SAN PATRICIO 4,754 6322 5,779 8,206 8,279 9,131 9,494 9,757 10,256 10435 11375 11,316 12556 11,782 13,187
BASIN TOTAL |: 111,541 14,144:57/19,229/111:18,299+:18,421:7:::19, 20,725 21,459 417 28,618:71: 24,052 ; 126,389.::25,182 . 27,947

*Texas Waler Davelopment Board, October 1989. High Per Caplta with Conservation.
* *Includes only those parts of counties located within tha San Antonlo - 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
1990 2000 2010 2020 2030 2040
COUNTIES** 1974 1980 1985 LtOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH LOW | HIGH | LOW | HIGH
(=<~===---- ACRE/FT. OF WATER ~--c-ccc-- )

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
GOLIAD 0 0 0 0 0 0 0 0 0 0 0 0
KARNES 1] 0 0 0 0 0 0 0 0 0 0 0
REFUGIO 9 0 0 0 0 0 0 0 0 0 0 0
SAN PATRICIO] 12,870 14,299 6,537 7,496 7670 11,649 14,069 13,341 17,634 14934 21,110 16,469
BASIN TOTAL }::13,5557:1:14,520./%:6,703: 115,250 121,514 16,834, 24,544
*Texas Water Development Board, Ociober 1989,

* *Includes only those parts of countles 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 STEAM ELECTRIC WATER USE PROJECTIONS
1990 2000 2010 2020 2030 2040
COUNTIES** | 1974 | 1980 | 1985 [LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH
[ - ACRE/FT. OF WATER ~-—--eaen- )
ARANSAS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BEE 0 0 0 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
.| sanPaTRICIO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
BASIN TOTAL g

*Texas Water Development Board, October 1989.
* *Includss only those parts of counties located within the San Antonio - Nuecas Coastal Basin.



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

WATER USE IRRIGATION WATER USE PROJECTIONS
1990 2000 2010 2020 2030 2040
COUNTIES** 1974 1980 1985 LOW | HIGH LOW | HIGH LOW | HIGH LOW | HIGH LOW | HIGH LOW | HIGH
(------=~-- 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 1,158

GOLIAD 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

REFUGIO 0 0 0 0 0 0 0 0 0 0 0 0

-] SANPATRICIO| 4,721 1,316 1667 3380 3682 3,360 3,360 3,682 3,360 3682 3,360 3,682

BASIN TOTAL | 6,318 4,410 4,897
*Texas Water Development Board, October 1989,

* *Includes only those parts of counties localed within the San Anionio - 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
1990 2000 2010 2020 2030 2040
COUNTIES** | 1974 | 1980 | 1985 [TTOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH
[ — ACRE/FT. OF WATER -----=--- )
ARANSAS 55 45 79 79 113 - 13 85 85 57 57 29 29 14 14

BEE 109 an 336 336 300 300 253 253 205 205 158 158 121 121
GOUAD 4 0 45 45 89 89 63 63 38 38 12 12 3 3
KARNES 4 0 44 44 88 88 63 63 37 37 12 12 3 3
REFUGIO 138 a6 292 292 268 268 224 224 180 180 136 136 102 102

SAN PATRICIO 3g92 148 153 153 168 168 14 134 100 100 66 66 43 4

BASIN TOTAL | 02 880° ; ' 949 O 26 02¢ 2: 8227:. 617 ‘617 413 137 BS: .. ' 286

* *Includes only those parts of counties located wilhin 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
1990 2000 2010 2020 2030 2040
COUNTIES** | 1974 | 1980 | 1985 |"TOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH
FE—— - ACREJFT. OF WATER —--——————- )

ARANSAS 68 68 33 80 80 93 93 93 93 93 03 93 93 93 93
BEE 1120 843 917 1,002 1002 1,61 $,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 8s 85 85 85 85 85 8s 85 85 85
REFUGIO 670 473 515 560 560 648 648 648 648 648 648 648 648 648 648

~._| SANPATRICIO| 549 384 800 456 456 520 529 529 529 520 52 529 520 520 529
BASIN TOTAL [5i2i927::4:4:2.9897: /2,046 3,011 o1y:

*Texas Water Daevelopment Board, Octobar 1989.
**Includes only those paris of counties located within the San Antonlo - 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 2010 2020 2030 2040
COUNTIES** | 1974 | 1980 | 1985 | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH
(--=====--= ACRE/FT. OF WATER --~----=-- )

ARANSAS 2563 3051 2353 4,343 4375 4,770 4850 5144 5283 5604 6,021 6,338 7,071 6767 -7.690
BEE 6608 6817 5573 6935 7054 7,273 7432 7364 7589 7572 7971 7,999 8564 8221 6,883
GOLIAD 468 402 588 565 565 680 684 656 661 63 643 616 627 61 623
KARNES 138 88 220 164 165 220 222 194 197 169 172 146 149 138 141
REFUGIO 1962 2222 1,843 2274 2277 2251 2265 2113 2,126 1981 1,994 1,881 1,896 1,847 1,862
SANPATRICIO| 23,285 22469 14,857 19,671 20,240 24,837 27,942 27,121 32,235 29,358 36,796 31,740 40,887 33,890 44,924
BASIN TOTAL (1350491 85,049::25,44. -:39,952 2,592 - 48,091 4151474 ¢ 64,123

*Texas Water Davslopment Board, October 1989. High Per Capita Municipal Water Use with Conservatlon.
**Includes only those parts of counlies locaied within the San Antonio - Nueces Coastal Basin.




APPENDIX A —- TABLE 17
NUECES -~ RIO GRANDE COASTAL BASIN POPULATION PROJECTIONS — 1990 to 2040*

POPULATION POPULATION PROJECTIONS
, 1990 2000 2010 2020 2030 2040

COUNTES** | 1974 | 1980 | 1985 | 1OW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH
BROOKS 8172 8428 9266 9553 0592 10382 10533 11,222 11,598 12,150 12,898 13,159 14,042 13,691 14,657
DUVAL 8520 8737 90005 8591 8704 9,364 9,693 10,199 10771 11,057 11,770 11,867 12,639 12,296 13,096
JMWELLS | 33,635 35288 38914 37,519 38,108 39,723 41,653 43797 46921 48219 53,346 52,009 59,722 54,002 63,182
KLEBERG 33243 33,358 34,495 32015 32,166 34,303 35439 37,605 40,206 42085 47,724 48,263 56,476 51,693 61,459
NUECES 239,100 254,954 282,552 292,648 204,448 319,026 328,059 350,056 373,124 396,351 446,276 464,288 538,180 502,679 589,947
BASIN TOTAL | 322,670 340,765:1374,232 99,566 681,059 634,361’ 742,341

*Texas Water Development Board, Oclobar 1989,
**Includes only those parts of counties focated 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 PROJECTIONS
1990 2000 2010 2020 2030 2040
cOUNTIES** | 1974 | 1980 | 1985 |LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH
(-==-—--=== ACRE/FT. OF WATER ~-=-cunne- )

BROOKS 1,309 1,136 1411 1503 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 1,204 1651 1,672 1,708 1,767 1,759 1,857 1,852 1,971 1,987 2,117 2060 2,194
JIMWELLS 4502 7458 5938 9253 9,398 9,290 9,742 9716 10410 10,380 11484 11,225 12,891 11,655 13,637
KLEBERG 3981 7037 5121 6732 6763 6841 7,084 7088 7570 7,699 8716 8,824 10307 9,443 11,207
NUECES 38,930 61,755 48,203 70,581 71,007 73,152 75,176 75985 60,883 83,559 94,289 97,750 113,043 105742 123,811
BASIN TOTAL |749,527.78,86 105,264 118,340 :: 121,707 140,408 130,900 152,990

**Includes only those parts of counties located within the Nueces - Rlo 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
1990 2000 2010 2020 2030 2040

COUNTIES** 1974 1880 1985 LOW | HIGH LOW | HIGH LOW | HIGH LOW | HIGH LOW | HIGH LOW | HIGH

(-—----=--- ACRE/FT. OF WATER ---------- )
BROOKS 41 9 9 9 9 10 1 " 12 12 14 13 16 14 18
DUVAL 42 25 0 0 0 0 0 0 0 0 0 0 0 0 0
JIMWELLS 80 118 118 132 132 154 165 173 198 192 240 210 287 230 347
KLEBERG 46 30 30 32 a2 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 38519 34,969 42341 36,742 45937 38,754 49,854

| easmToTAL fi:z6.81a: i 30,488 1:30,682-:.'31,345" ;32,854 36,103’ 774,135,217 . 42,6487 ..97,014 . 46,301 * 39,050 ;50,203

* *Includes only those parts of countlas located within the Nueces ~ 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
1990 2000 2010 2020 2030 2040
COUNTIES** 1974 1960 1985 LOW | HIGH LOW | HIGH LOW | HIGH LOW | HIGH LOW | HIGH LOW | HIGH
(-=--=----- ACRE/FT. OF WATER --—--=-==- )
BROOKS 0 0 0 0 0 0 0 0 0 0 0
DUVAL 0 0 0 0 0 H 0 0 0
JIM WELLS 0 0 0 0 0 0 0 ] 0
KLEBERG 0 0 0 0 500 0 1,500 1500 2500
NUECES ) ”m 210 300 500 500 500 500 500
BASIN TOTAL | %4 1,000 00

*Texas Waler Development Board, October 1989,
* *Includes only those parts of counlies 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
1890 2000 2010 2020 2030 2040
COUNTIES** 1974 1980 1985 LOW | HIGH LOW | HIGH LOW | HIGH LOW | HIGH LOW | HIGH LOW | HIGH
(-===-aunu- ACRE/FT. OF WATER =-----cn- )
BROOXS 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
JIMWELLS 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 5§50 600 550 600 5§50 600
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
~| BASINTOTAL | 6,998 ::: 6,082+ 5,656 #7i77,967. 46,697 7,887.. 16,697 *::7,357..76,607. 7 7,857 - . 6,697 " 7,357

*Texas Waler 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 PROJECTIONS
1990 2000 2010 2020 2030 2040
COUNTIES** 1974 1980 1985 LOW | HIGH LOW | HIGH LOW | HIGH LOW | HIGH LOW | HIGH LOW | HIGH
(-=======-= ACRE/FT. OF WATER -=~------- )
BROOKS 37 185 158 151 151 117 17 103 103 88 88 74 74 62 62
DUVAL 104 301 766 190 180 183 183 140 140 121 121 110 110 105 105
JIMWELLS 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 | 52,2361 1. 2.715%:11: 2, 151,931 1,800 6°: 1,706,

*Texas Water Davelopment Board, October 1989.
* *Includes only those parls of counties located within the Nueces - Rio Grande Coastal Basin.
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APPENDIX A ~—— TABLE 23
NUECES - RIO GRANDE COASTAL BASIN LIVESTOCK WATER USE PROJECTIONS - 1990 to 2040*

WATER USE LIVESTOCK WATER USE PROJECTIONS
1890 2000 2010 2020 2030 2040
COUNTIES** 1974 1980 1985 LOW | HIGH LOW | HIGH LOW | HIGH LOW | HIGH LOW | HIGH LOW | HIGH
T - ACRE/FT. OF WATER —-------—- )
BROOKS 958 823 675 978 978 1,133 1,133 1,133 1,133 1,133 1,133 1,133 1,133 1,133 1,133
DUVAL 1,158 1,282 807 1,522 1,622 1,762 1,762 1,762 1,762 1,762 1,762 1,762 1,762 1,762 1,762
JIM WELLS 1,038 862 722 1,020 1,020 1179 1,179 1,179 1,179 1,179 1,179 1,179 1,178 1,179 1179
KLEBERG 1,152 1,072 1,347 1,21 1,271 1,470 1,470 1,470 1,470 1,470 1,470 1470 1.470 1.470 1.470
NUECES 44 230 302 272 272 314 314 314 314 314 314 314 314 314 314
| BASINTOTAL |7:4;757.1i 4,269%::9,059° 5,06%/7/46,658171'6,858 ¥ 5,850::15,868 1" 5,858°7:5,858:

“Texas Waler Davelopment 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 2000 2010 2020 2030 2040
COUNTIES** | 1974 | 1980 | 1985 | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH
[— - ACRE/FT, OF WATER --—------- )

BROOKS 3987 2453 2503 3,181 3233 3356 3426 3,380 3481 3457 3610 3591 3,768 3,659 3,849
DUVAL 49586 6084 4909 6,178 6479 6466 6807 6476 6854 6550 6,949 6674 7,084 6742 7,156
JIMWELLS 8054 10694 7,987 12513 12,824 12708 13337 13,135 14,020 13,801 15,119 14,646 16555 15083 17,348
KLEBERG 56817 10332 8,171 9,857 9938 9,847 10,121 9991 10529 10502 12,078 11526 14571 13557 16,393
NUECES 67,515 89,706 80,742 103,353 104,561 108,499 113,778 111,724 122,132 121,157 139,378 137,139 161,746 147,170 176,458
BASIN TOTAL |. 90,331 " 119,269 - 104,312 1135,082:1137,035 140,876 147,469.: 144,706 - 157,016 7 155,467.::177,134":: 173,576 :203,724> 186,211 221,204

*Texas Waler Development Board, Octobser 1989. High Per Caplta Municipal Water Use with Conservation.
* *Includes only thosa parts of counties located within the Nueces - Rio Grande Coastal Basin.



APPENDIX A —— TABLE 25
CHOKE CANYON/LAKE CORPUS CHRISTI RESERVOIR SERVICE AREA POPULATION PROJECTIONS -~ 1990 to 2040*

POPULATION POPULATION PROJECTIONS
1990 2000 2010 2020 2030 2040

COUNTIES 1980 | 1985 | LOW | HIGH | LOW | HIGH | Low | HIGH | LOW | HIGH | LOW | HIGH | LOW [ HIGH
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
SANPATRICIO| 58,013 61,764 62,537 63,090 73,057 76028 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
KLEBERG 133,358 34495 32,015 37,605 40,206 42,085 47,724 48,263 56,476 51,693 61,459

SUBTOTAL | 373,846::410,759.:'421,03; /512,657 644,314 577,191 1647,573. :666,196,:766,316::716,1C ’
INLAND AREA
ATASCOSA 25,055 28,524 31,369 31,567 36,236 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 33,960 36,045 38,243 39,659 43,114 41,604 45786
REFUGIO 9289 8,729 8550 8570 8,461 8,402 7953 8044 7569 7,665 7,569 7,665
LIVE OAK 9,606 9,549 9,094 9,284 9,459 10264 9,847 10526 9,918 10,734 9,952 10,838
MCMULLEN 789 970 976 984 998 1,053 1,121 1,276 1,221 1,425 1,275 1,505
DUVAL 13,116 13,289 14,297 16449 16,887 17,976 18,125 19,303 18,779 20,001
JIM WELLS 38,939 39,550 41,232 48,674 50,033 55,353 53,937 56,005 65,525
BROOKS 9,553 11,598 12,159 12,893 13,159 13,691 14,657

SUBTOTAL 98 1,898.7177,993:: 1 90,622 207,550. ::197,533:3/217,502

TOTAL 502'0” [

1/913,637:41,051,68)-

*Texas Water Development Board, 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
1890 2000 2010 2020 2030 2040
COUNTIES 1980 1985 LOW | HIGH Low | HIGH ) LOW HIGH LOW | HIGH LOW | HIGH LOW | HIGH
[ — ACRE/FT. OF WATER -----=---- )

COASTAL AREA .
ARANSAS 2,792 2,155 3985 4,016 4,321 4,383 4,685 4780 5,132 5470 5,854 6,463 6,254 7,029
SAN PATRICIO| 7,263 6,752 9,594 9679 10,604 11,026 11,333 11,913 12,123 13,216 13,137 14,579 13,678 15,312
NUECES 64,834 50568 74,008 74557 76,793 78,920 79,742 64,888 87661 98,927 102525 118,578 110,892 129,856
KLEBERG 7037 5120 6732 6763 6841 7,064 7088 7570 7,699 B8,716 8824 10307 9,443 11,207

SUBTOTAL |:181,926 i 9441971795,015 98,559 ,101,399 1,102,848 109,151 112,615/ 126,329:7:130,340 149,927 : 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 4,806 4,962 5,048 517 5316 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
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 1,718 1,872
MCMULLEN 88 142 172 174 167 181 167 182 172 195 187 219 195 231
DUVAL 2,047 1,840 2,637 2,67 2,725 2,823 2,810 2,968 2,960 3,150 3,176 3,383 3.201 3,506
JMWELLS 7,600 6,112 9,459 9,607 9,498 9,960 9929 10639 10,610 11,738 11,469 13,171 11,909 13,934
BROOKS 1,136 1411 1,593 1,600 1646 1,670 1,683 1,738 1,774 1,880 1921 2,050 2000 2,141

SUBTOTAL |21,855:7:20,973::1:27,972 . £ 28,259 26,8551/29,680;::29,770 . 31,125/ 31,256.%.:33,367::1: 33,467, '96,562:. 34,662 " 38,313

TOTAL: | 103,781 85,568 122,391 123,274. 127,414 591,073 :7132,618 140,276, +143,8717:159,686'; 163,807 /186,489 . 174,92

*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
1930 2000 2010 2020 2030 2040
COUNTIES | 1980 | 1985 | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH | 1LOW | HIGH | LOW | HIGH
[S—— ACRE/FT. OF WATER —=-~-—--—- )
COASTAL AREA :
ARANSAS 146 165 199 200 243 261 281 325 322 40 362 486 406 554
SAN PATRICIO| 14,305 6,760 7,748 7,925 11,950 14,384 13,683 17,997 15307 21516 16,871 24,514 18,607 28,008
NUECES 26,988 30,703 30,918 31,583 33233 36,405 33,668 39,144 35569 43,097 37,400 46,849 39475 50948
KLEGERG 8% 3 3 32 36 58 49 61 74
SUBTOTAL |41:46: X ,897:4.89:7405 : 1,910 9,584
INLAND AREA \
ATASCOSA 3 3 3 4 5 5 5 6 6 8 6 10
BEE 75 1 1 2 2 3 2 3 3 4 3 5
REFUGIO 0 0 0 0 0 0 0 0 0 0 0 0
LIVE OAK 1,135 1,050 1,013 1,035 1,036 978 1,087 981 1,094 984 1,103 988 1,113
MCMULLEN 0 0 0 0 0 0 0 0 0 0 0 0
DUVAL 25 0 0 0 0 0 0 0 0 0 0 0
JMWELLS 18 118 13 132 154 173 198 192 240 210 287 230 347
BROOKS , 9 9 9 10 11 12 12 14 13 16 14 18
SUBTOTAL |: ) ) 216
TOTAL |

*Taxas Water Davelopment Board, October 1989,



APPENDIX A — TABLE 28
CHOKE CANYON/LAKE CORPUS CHRISTI RESERVOIR SERVICE AREA STEAM ELECTRIC WATER USE PROJECTIONS -- 1930 to 2040*

WATER USE STEAM ELECTRIC WATER USE PROJECTIONS
1990 2000 2010 2020 2030 2040

COUNTIES | 1980 | 1985 [TLOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH
A— ACRE/FT. OF WATER —---m-mnuv )

COASTAL AREA _
ARANSAS 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
NUECES
KLEBERG

SUBTOTAL |

INLAND AREA
ATASCOSA
BEE
REFUGIO
LIVE OAK
MCMULLEN
DUVAL
JMWELLS
BROOKS

SUBTOTAL |

o
%3
o
@
o
a8
@

6,339

i%ooooocc

'gcoooooo

 TOTAL | %318

*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
1990 2000 2010 2020 2030 2040
COUNTIES 1980 | 1985 | LOW | HIGH | Low | HIGH | Low | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH
[—— ACRE/FT. OF WATER ~--=-nnu- ) :

COASTAL AREA :
ARANSAS 0 0 0 ] 0 0 0 0 0 0 0 0
SAN PATRICIO| 1,617 1,733 3500 3,835 3835 3500 3835 3500 3835 3500 3835 3500
NUECES 1,081 3333 3,050 3,350 3,350 3,050 3350 3,050 3350 3050 3350 3,050
KLEBERG 600 500 5§50 600 600 550 600 550 600 550 600 550

SUBTOTAL | 3,198 .-5,566 . 7,100 - 7,785" 7,785 07,100 7,7855 77,1007 7,78 785.:::.7,100
INLAND AREA
ATASCOSA 73,817 31,571 6529851 68,400 36,102 61,560 33,800 57,684 31,578
BEE 2,000 740 1,050 1,955 1,050 1,155 1,050 1,155 1,050
REFUGIO 0 50 150 165 150 165 150 165 150
LIVE OAK 505 3541 3,300 3630 3300 3630 3300 3,630 3,300
MCMULLEN 0 0 ] o (] 0 0 0 0
DUVAL 3000 2042 2815 3095 2815 3,09 2815 3095 2815
JIM WELLS 2999 1875 2625 2,885 2625 2885 2,625 2,885 2625
BROOKS 300 250 450 495 450 495 450 495 450

SUBTOTAL | 82,621 - 40,069 63,341 79,825 46,492 {72,985~ 44,190 " 69,109 . 41,968. 765

TOTAL | 85,819 45,635 /:70,441: ¢ '53,592'/80,770 7 51,290: ".76,894:' 149,068

‘Texas Water 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
1890 2000 2010 2020 2030 2040
COUNTIES 1980 | 1985 [ LOW | HIGH | Low | HIGH | Low | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH
— ACRE/FT. OF WATER ~—-——————- )
COASTAL AREA :
ARANSAS 45 0 79 79 113 13 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 a3 524 524 656 656 649 652 652
KLEBERG 1593 1,173 1272 1,272 950 950 844 A 542 542
SUBTOTAL |-::2,179 .. 1,304". 2,028 *::2,028.711,887 - 11,867: /1712 .- 1,712 2,251 1,251
INLAND AREA

ATASCOSA 1171 1,752 1,393 1,393 1,269 1,269 1,362 2468 3575 3575 4,684 4,684
BEE 386 121 350 350 303 303 253 205 158 158 121 121
REFUGIO 316 53 292 292 268 268 224 180 136 136 102 102
LIVE OAK 1428 1,260 1,374 1,374 653 653 292 208 216 216 225 225
MCMULLEN 446 229 404 404 362 362 373 1516 2,376 2,376 3,389 3,389
DUVAL 544 1,948 940 940 633 633 230 121 110 110 105 105
JIM WELLS 243 234 437 437 414 414 396 379 361 361 348 348
BROOKS 185 158 151 151 17 17 103 88 62 62
SUBTOTAL | 4,719 5,755~ % 5,341... .5,341 ' 4,019.%:'4,019::.3,233 3,233 5,165,717, .7:9,036: " 9,036
TOTAL | : 6,898:" .7,059:/7,369 " 7,369 8. 10,287; +10,287

*Texas Water Development 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
1990 2000 2010 2020 2030
COUNTIES 1980 1985 LOW | HIGH LOW | HIGH LOW HIGH LOW | HIGH LOW | HIGH
[ E—— ACRE/FT. OF WATER ~~=acoe-cC )

COASTAL AREA )

ARANSAS 68 33 80 80 93 93 a3 93 93 93 93 93

SAN PATRICIO 576 1,201 684 684 794 794 794 794 794 794 794 794

NUECES 257 338 304 304 352 352 352 352 352 352 352 352

KLEBERG 1072 1,347 1,271 1,271 1,470 1,470 1,470 1,470 1470 1470 1470 1470 1

SUBTOTAL |+ 1,973 - 2919 ::2,339"".2,339 709, ;2,709 7: 2,709.72,709. : 2,709%. /- 2,709 12,709 1

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 1314 1,314 1,314 1,314 1,314 1,314 1,314 1,314 1314
REFUGIO 491 535 581 581 673 673 673 673 673 673 673 673 673 673
LIVE OAK 803 900 954 954 1,105 1,108 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 : 9613 11,13 11,1320 11,1827 11,132: 11,132 11018241,13224011,132. 1,
TOTAL (310,074 10,436 - 11,852. 111,952 - 13,84 13,8417 13,841 T13,.841°5113,841-413,

*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 2000 2010 2020 2030 2040
COUNTIES 1980 | 1985 | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH | LoW | HIGH | LOW [ HIGH
(-====ce=-- ACRE/FT, OF WATER -=-=ecce-- )
COASTAL AREA .
ARANSAS 3,051 2,353 4,343 4,375 4,770 4,850 5,144 5283 5,604 6,021 6,338 7,071 6,767 7,690
SAN PATRICIO| 23,809 16544 21,679 22,276 27,016 30,207 29444 34,673 31,824 39461 34,368 43,788 36,622 47,992
NUECES 96,743 87,705 112,204 113,618 117,564 123,184 120,961 131,883 130,773 149,867 147,461 173,263 157,921 188,658
KLEBERG 10,332 8,170 9857 9938 9,847 10,121 9,991 10529 10502 12078 11,526 1 13557 16,393
SUBTOTAL 133,935 114,772 " 148,083 1 150,207 :159,217.:::166,362 " 165540  182,368'":178,703 " 207,427 199,693 1214,867: /260,733
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 27,494
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 9,246
REFUGIO 2,251 1,925 2,459 2,477 2,439 2,469 2,301 2,329 2,168 2,196 2,067 2,097 2,033 2,063
LIVE OAK 5,676 8,067 8,448 8,839 7.877 8,361 7415 10,443 9,798 15859 15319 17,908 15,337 22,945
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 4,857
DUVAL 7,293 6,885 8,383 8,697 8,479 8,857 8,161 8,599 8,202 8,672 8,407 8,694 8,517 9,012
JIM WELLS 11,996 9,207 13,880 14,288 14,110 14843 14542 15537 15225 16661 16,084 18,123 16,531 18,933
BROOKS - 2,453 2503 3,181 3,233 3,356 3,426 3,380 3,481 3,457 3.610 3,659 3,849
SUBTOTAL | .44,844°:'50,263 -~60,813".- 62,157 - 67,602, 69,554 67,694 . . 72,720..73,635 ' 82,436 83,2 ...86,461 .- - 98,399
TOTAL | 178,779 165,035.-208,896 ‘212,364 ;226,819 + 237,916 /233,234 . 255,088 252,338 ' 289,863-282,90 236::301,328 " -. 359,132

*Texas Walter Developmant Board, October 1989. High Per Capita Municipal Water Use wilh Conservation.
* *Doss not include Atascosa lrrigation Water Requirement Projections.




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%* 2040%*
**
Area 1980 Low High Low High Low High
' thousands of acre-feet
Nueces Basin :
Reach One* 184 (10) 104 (16) 160 (17) 97 (19) 147 (20) 90 (23) 134 (23)
Reach Two® 220 (9) 132 (10) 212 (11) 119 (12) 191 (14) 107 (14) 170 (17)
Reach Three® 106 (6) 75 (10) 106 (10) 72 (11) 100 (12) 71 (14) 95 (15)
Reach Four’ A5 (1) 21 (9 22 (9 24 (9 3101y  3001)  40(13)
Basin Total 526 (32) 331 (46) 502 (48) 312 (51) 469 (58) 298 (62) 440 (69)
San Antonio-Nueces |
Coastal Basin 35 (32) 40 (31) 43 (34) 45 (37) 53 (44) 51 (43) 64 (56)
Nueces-Rio Grande
North, Coastal Basin 119 (106) 140 (125) 147 (131) 155 (140) 177 (160) 186 (170) 221 (203)
Area Total 680 (166) __ S11(202) 691 (213) __ 512 (228) __ 699 (262) __ 535 (275)___725(328)__|
Choke Canyon/Lake Corpus
Christi Service Area**
Coastal Area® 134 (124) 159 (144) 168 (152) 179 (164) 207 (192) 215 (198) 261 (243)
Inland Area” 45 (22) 68(30) 70 (31) 74(32) 82(34) 8 (36) _98 (39)
Area Total 179 (146) 227 (174) 238 (183) 253 (196) 289 (226) 301 (234) 359 (282)
*Bandera SDimmit Atascosa “Bee ‘Aransas fAtascosa
Bdwards Frio Bexar Jim Wells San Patricio Bee
Kinney Maverick Duval Live Oak Nueces Refugio
Medina Zavala Kamnes Nucces Kieberg Live Oak
Real La Salie San Patricio McMullen Uvalde ll\)ch;nllcn
*Does not include Atascosa County irrigation projections. .lir:vaw:lls
**Data in parentheses are the municipal plus manufacturing water requirements. Brooks
***High per capita waler use, with conservation in all uses.







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 recent 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 AND FINDINGS OF 1985 REPORT BY RAUSCHUBER

Report:

Summary:

Findings:

"Potential for Development of Additional Water Supply from the Nueces
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;

Bluntzer 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.



1C

2B

2C

3A

3B

TABLE 1
SUMMARY OF RESULTS OF
1985 WATER SUPPLY STUDY
(Rauschuber)
YEAR 2010
CONSERVATION INCREMENTAL
POOL YIELD
PROJECT _ELEVATION = _INCREASE

(Ft msl) (Ac-Ft/Yr)
Choke Canyon and 220.5 249,000
Lake Corpus Christi 94.0 (Baseline Yield)
Choke Canyon and 220.5
Enlarged Lake Corpus Christi  100.0 14,000
Choke Canyon and 2205
Enlarged Lake Corpus Christi  104.0 22,000
Choke Canyon and 220.5
Enlarged Lake Corpus Christi  105.0 23,000
Choke Canyon and 220.5
Lake Corpus Christi and 94.0
Bluntzer Reservoir 50.0 4,500
Choke Canyon and 2205
Lake Corpus Christi and 94.0
Bluntzer Reservoir 61.0 14,000
Choke Canyonand 2205
Lake Corpus Christi and 94.0
Bluntzer Reservoir 70.0 27,250
Choke Canyon and 2205
Lake Corpus Christi and 94.0
R&M Reservoir 40.0 9,500
Choke Canyon and 220.5
Lake Corpus Christi and 94.0
R&M Reservoir 50.0 21,400

APPROXIMATE
UNIT
WATER
COST
($/Ac-Ft)

$1,887

$ 658



3C

4A

4B

S5A

5B

when Corpus is about empty)

/

YEAR 2010
CONSERVATION INCREMENTAL
POOL YIELD
PROQJECT _ELEVATION  __INCREASE
(Ft msl) (Ac-Ft/Yr)
Choke Canyon and 220.5
Lake Corpus Christi and 94.0
R&M Reservoir 700 68,300
Choke Canyon and 220.5
Lake Corpus Christi with 94.0
" Simmons Pump Facility - 6,000
Operating when Corpus spills
Choke Canyon and 220.5
Lake Corpus Christi with 94.0
100 MGD Simmons Pump Fac. - 14,000
Operating when Choke
is more than one foot low
Choke Canyon and 220.5
Lake Corpus Christi 94.0 8,500
(Releases from Choke only :
when Corpus is below
Elev. 80 ft msl)
Choke Canyon and 220.5
Lake Corpus Christi 94.0 18,000
(Releases from Choke only
when Corpus is about empty)
Choke Canyon and 220.5
Lake Corpus Christi with 94.0
100 MGD Simmons Pump Fac. - 24,250
(Releases from Choke only
when Corpus is about empty)
Choke Canyon and 220.5
Lake Corpus Christi and 94.0
R&M Reservoir with 70.0
100 MGD Simmons Pump Fac. - 89,050
(Releases from Choke only

APPROXIMATE
UNIT
WATER

—COST
($/Ac-Fr)

$ 355

$ 108

$ 75

§ 118

$ 304



SUMMARY 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 of
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 bad 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.



SUMMARY OF RESULTS OF
1983 WATER SUPPLY STUDY

TABLE 2

(Bureau)

CONSERVATION 2010

POOL SYSTEM
PROJECT CAPACITY XYIELD
(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 Dam 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 msl)

NET GAIN APPROXIMATE

IN
YIELD
(Ac-Ft/Yr)

2,500

16,000

106,000

7,300

17,400

UNIT

WATER COST
(3/Ac-Ft)

$7,458

$1,119

§ 407

$1,219



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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TABLE 3

SUMMARY OF RESULTS OF
1982 WATER SUPPLY STUDY
(Freese and Nichols)

PROJECT

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

Simmons
(Holding all inflow)

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

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

Harris

(Operated as part of a

3 reservoir system with
overdrafting with

average shortage of 10%)

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
400,000 -

NET
GAIN IN

YIELD
(Ac-Ft/Yr)

14,400
4,700

4,400
3,200

18,000

65,000 *



Indian Creek
(Holding all inflows)

)
>

Indian Creek

(Holding inflows only
when Lake Corpus Christi
is spilling)

w
ve ]

Indian Creek
(Operated as part of a 3
reservoir system and
releasing 80,000 ac-ft

in 9/55)

W
(@]

CONSERVATION 1982

POOL YIELD AT
CAPACITY SITE

(Ac-Ft) (Ac-Ft/Yr)
165,000 13,300
165,000 0
165,000 13,300

* Not firm yield; represents average annual overdraft potential

** Represents maximum yield; yield is not adjusted for channel losses on water released to Lake

Corpus Christi

NET
GAIN IN

YIELD
(Ac-Ft/Yr)

5,300 **



:
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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.



TABLE 4

RANKING OF FOUR MOST ECONOMICAL
WATER SUPPLY PROJECTS
SUPPLYING AT LEAST 25,000 AC-FT FOR WHICH
COSTS ARE AVAILABLE

j
j

r

g

F POTENTIAL APPROXIMATE
[w RANK  PROJECT ADDITIONAL YTELD UNIT COST*
j

F

§

F

g

(Ac-Ft/Yr) (8/Ac-Ft) ($/1,000 Gals)
1 R&M Reservoir 68,300 $ 355 $1.09
2 Goliad Reservoir 106,000 $ 407 $1.25

3 Bluntzer Reservoir 27,250 $ 658 $2.02

4 Desalting Unlimited $1,219 $3.74

*Unit costs listed are taken directly from previous studies and not adjusted to current price levels.

10
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YEAR

1915
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

TOTAL
(ACFT)

2,087
2,111
3,126
4,928
2,913

12

400
126

40
10,847
10,874
11,870
1,954
9,088
112
2,832
10,661
95

78

202
186
12,948
23,443
24,108
20,063
7,897
24,249
35,857
44,055
51,444
44,513
49,706
47,095
48,138
52,185
54,070
95,634
66,727
58,310
59,360
58,292
55,075
75,505
61,213
75,137
86,183

HISTORICAL SURFACE WATER USE SUMMARY
NUECES RIVER BASIN

IND.
(ACFT)

NOONVNNVNVNFEROOOO0O0O000000000O0DO0OO0DODOOODO0O0O0OO

4,478
6,624
5,098
5,808
8,744
9,403
12,283
17,890
22,844
19,838
24,306
32,271
33,244
34,622
34,131

IRR.
(ACFT)

1,481
1,432
3,096
4,928
2,103
12

0

400
126

40
6,439
10, 689
11,870
1,954
8,846
112
159
10,410
95

78

202
186
4,547
23,012
24,108
20,062
7,895
23,679
22,618
25,368
26,016
26,588
22,553
17,922
21,396
19,418
6,708
42,976
10,581
12,965
9,105
8,801
7,629
22,610
8,732
20,521
30,333

MINING RECHARGE

(ACFT)

m
(aNaNoNoNoNeNoRNoNoNojoNaooNooloNoNoNo oo oo N Neo o NoNeooNoNoNoNoRoaNoNoeNeNeNoleoNoNoNaNoNala

(ACFT)

[eNoNoNoNoNoaNoeNooNaoNaNoNoRelaNolecleoNeoeNeRo oo oo ooBooNeNeNeNeNeoNoNoRoRoNoNoNoNoNoNa
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YEAR

1962
1963
1964
1965
1966
1967
1968
1969
1970
"1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
11989

AVG. USE
(1979-88)

Note:

TOTAL
(ACFT)

76,413

88,502
110,774
119,383
126,842
140,359

96,637
104,535
104,508
127,677
109,794
111,179
117,749
119,497
130,438
140,438
148,332
141,150
144,719
155,861
159,422
145,193
128,681
143,809
137,770
170,595
175,437
170,789

150,264

HISTORICAL SURFACE WATER USE SUMMARY
NUECES RIVER BASIN

MUN.
(ACFT)

28,633
30,687
32,481
36,330
28,017
41,476
31,596
40,817
35,750
43,680
43,946
45,813
51,596
43,364
46,145
45,184
56,312
53,034
69,633
57,509
68,558
61,253
60,111
59,176
57,389
66,746
84,442
93,113

63,785

IND.
(ACFT)

36,850
37,833
37,457
35,603
43,117
39,544
40,932
46,068
44,230
42,858
39,629
41,048
37,864
45,251
41,969
52,585
44,883
47,441
43,554
50,631
43,272
47,405
45,781
41,060
43,156
43,562
46,548
50,262

45,241

IRR.
(ACFT)

10,930
19,982
40,836
47,450
55,708
59,339
24,109
17,650
24,528
41,137
26,219
24,318
28,129
30,252
40,294
42,635
47,017
36,628
30,246
44,967
47,419
36,207
22,097
42,212
34,493
41,127
44,384
27,414

37,978

MINING RECHARGE

(ACFT)

OCOONODOCOODOOOO0OO

42

and actual diversions in excess of 50 acft/yr.

(ACFT)

000000000000

o =
N Oy
oo

2,018

98
4,039
1,274
2,695

115
254
640
1,315
2,686
19,160
0

0

3,218

1989 Surface Water Use includes only permitees with authotized



YEAR

1915
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

TOTAL
(ACFT)

35
227
211

1,457
654

129
985
1,012
849
720
875
561
712
722
759
732
1,049
1,599
1,650
2,507
1,800
1,973
2,239
2,255
1,941
1,206
647
976
1,025

HISTORICAL SURFACE WATER USE SUMMARY

NUECES RIVER BASIN - REACH 1

MUN.
(ACFT)

W
OLAANOOO0OO00000000000000000DO0O0O0O000O0D0O0O0OO00DO0DOOO0OO0O0DOOOOO

N W
oN

IND.
(ACFT)

(e NeoNoNoNeNoNeNaloNaNaolloNeNaoNolooNoNoNoNoNoNojNoNoNoRoNolNojNooNoNoNoNaloeNeNaleRNoNeNolNeNeoNoNo

IRR.
(ACFT)

35
227
211

1,457
654

157

129
985
1,012
849
720
875
561
712
722
759
732
1,049
1,599
1,650
2,507
1,800
1,973
2,239
2,240
1,905
1,202
639
944
997

MINING
(ACFT)

[eNeoNooNoNolooNoNojoNoRojlofoNoNoNooojooNoojoNojloNoRaloRaloNeNoeNoNoNoNeNoNele oo NoNoNoNa)

RECHARGE
(ACFT)

O00O0O0000D0DO000O00CO0DO0O0O0CO0CO0DO000DO0O0O0O0OO0DO0D0DODO0DO0DODLOOO0OOOODOOOOCODOO
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YEAR

1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG. USE
(1979-88)

TOTAL
(ACFT)

3,911
5,317
6,475
7,953
6,423
7,654
4,055
8,067
5,548
7,910
8,009
5,311
7,763
8,101
6,038
3,582
3,494
8,170
4,505
7,251
5,644
4,918
3,676
4,994
6,209
22,344
2,665
1,877

7,038

HISTORICAL SURFACE WATER USE SUMMARY

NUECES RIVER BASIN - REACH 1

MUN.
(ACFT)

21
19
20
26
25
55
49
43
55
54
64
12
42
30
229
68
53
150
150
182
147
37
255
351
339
271
339
386

222

IND.
(ACFT)

(]

0o}
- OO0OO0OO0OVOOOOCOOMNMKHENKFEFKELEKFRPHYNOOOOODOOO

IRR.
(ACFT)

3,890
5,298
6,455
7,927
6,398
7,599
4,006
8,024
5,476
7,855
7,944
5,298
7,560
7,429
3,790
3,492
3,247
3,981
3,081
4,374
5,382
4,627
2,781
3,323
3,184
2,913
2,326
1,491

3,597

MINING RECHARGE

(ACFT)

o (eNelelojoNoNolaNeNoRaNol NeNoNoNoNoNoNoNoNeReNoNNoNoNoNe

(ACFT)

000000000000

o
O
o

620
2,018
6

98
4,039
1,274
2,695
115
254
640
1,315
2,686
19,160
0

0

3,218

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

1915
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

TOTAL
(ACFT)

735
670
1,945
2,902
1,414
12

400
106

713
7,851
8,512

953
5,997

19,162
18,703
14,869
954
19,666
17,999
21,476
22,440
23,349
18,161
14,695
13,972
13,151
2,428
38,383
6,203
7,092
2,038
3,277
3,117
17,926
5,476
17,140
25,602

HISTORICAL SURFACE WATER USE SUMMARY

NUECES RIVER BASIN - REACH 2

MUN.
(ACFT)

[aNoNaNoNeloloNajaoNoNaNoNaNoNoN oo e oRooNooNeoNeNoloNoRoNoNo

vl
oo
(o N o]

IND.
(ACFT)

[+ NoNeoNoNoNoNoloNajNoNaoaNoloaNoleaNoNoNoNoNolooloNeoNeoNoNoNoRNooNo oo NoNoNoNoNooNeoNoNo NN}

IRR.
(ACFT)

735
670
1,945
2,902
1,414
12

0

400
106

0

713
7,851
8,512
953
5,997
14

75
7,548
0

0

0

0

10
19,162
18,703
14,869
954
19,666
17,999
21,476
22,440
23,349
17,661
14,195
13,972
13,151
2,428
37,883
6,203
7,092
2,038
3,277
3,073
17,856
5,458
17,138
25,596

MINING RECHARGE

(ACFT)

(cNeoNoNeoNoNeNoNaNoNoReoRoNoNoNoNoNoooRoloRooojooRalaNojojajeNoNoNoNoNoNalNoNeNeNeNeNeNolloNo]

(ACFT)

eNeoNoNolNeNoNoNojNooeolaNeeleRoeloNoNajooNoNoNoloNoNoNoNooolaeNoeNoloNeNoRoloNooNoRoNolaNe
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YEAR

1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG. USE
(1979-88)

TOTAL
(ACFT)

2,759

9,370
27,807
32,853
44,807
46,315
16,822

5,691
14,661
28,924
16,054
15,740
17,192
19,418
34,668
36,764
37,858
29,509
24,069
36,821
37,542
26,304
15,404
36,734
28,148
34,752
37,816
19,079

30,710

HISTORICAL SURFACE WATER USE SUMMARY

NUECES RIVER BASIN - REACH 2

MUN.
(ACFT)

12
13
37
30

734
1,025
9

2

3
18
117
69
16
50
50
21
19
18
2

2
55
39
36
88
208
83
87
0

62

IND.
(ACFT)

N
(e BoNoRl JoNoNoNoRoNoNooNoNoNoNoNo oo

30

IRR.
(ACFT)

2,747

9,357
27,770
32,823
44,073
45,290
16,813

5,689
14,658
28,906
15,937
15,671
17,176
19,368
34,618
36,709
37,825
29,483
24,055
36,782
37,456
26,222
15,363
36,641
27,940
34,669
36,222
19,079

30,483

MINING RECHARGE

(ACFT)

-

[
ODO0O0O0O0O0ONNNOOPLPOVOOO0OO0OO0O000O0O0OO0OO0O00OO0O

W

(ACFT)

CO0O000CO0OO0O00DO000DO0OO0O0OO0O0OLOOOOO0O0OOCO

o

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

1915
1916
1917
1918
191°
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

TOTAL
(ACFT)

728
521
914
529

HISTORICAL SURFACE WATER USE SUMMARY

NUECES RIVER BASIN - REACH 3

MUN.
(ACFT)

17
11

[« RPN SN SESNNNAN _JNoloNeojleofoNaoaeleNoNoNoNojoNoNoNeoNoloNeNoNolole]

IND.
(ACFT)

[eNeNeNoNoNeleNoleoNoNoloNoRoNoNolejooNooNooelooaaNeNeloleRoNoNoNoNoNoNoNoNoNaeloNaoNoNeNoNa)

IRR.
(ACFT)

711
510
914
529

35

MINING
(ACFT)

(s NoNoNaNoNoNoNoNojoNoNojojoRaeNaojeNajloafejoNojoReReRoReRoNooNeloNaeNeRoNoNoNoNoNeNoNoNoNeNeNoNa)

RECHARGE
(ACFT)

[eNeNoNoNoNoNoNaNoeNoNoNoe aolleNaNaNaloNoNoNeoNoNoNaoNoNaoNooNeNeNoNeoNoleloNaeNaloNoNoNoNaoNele]
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YEAR

1962
1963
1964
1965
1966
1967
1968
1969
1970
11971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG. USE
(1979-88)

TOTAL
(ACFT)

1,559
2,738
3,803
4,195
4,583
4,878
3,411
3,645
4,430
3,919
2,603
3,606
3,375
2,516
1,952
2,616
5,363
3,130
2,497
4,034
3,987
4,752
3,248
2,388
2,910
4,828
4,559
4,333

3,633

HISTORICAL SURFACE WATER USE SUMMARY

NUECES

MUN.
(ACFT)

436
597
592
589
503
629
287
482
454
544
436
462
380
338
323
356
12
422
708
494
351
406
394
393
481
1,138
1,237
1,294

602

RIVER BASIN - REACH 3

IND. IRR. MINING RECHARGE
(ACFT) (ACFT) (ACFT) (ACFT)

1,123
2,141
3,211
3,606
4,028
4,249
3,124
3,163
3,976
3,375
2,167
3,144
2,995
2,178
1,629
2,191
5,351
2,708
1,789
3,540
3,596
4,346
2,854
1,995
2,350
2,981
3,322
3,039

m

> 2]

~
[o
OCOVWWVWOOOOO0OO0OOWVWOOOODOOOO0OOONODOOO

0000000000000 O000CO0O0O00DO0OO0O00DOOOO
COO0O0O000O0O0O0O0O00O0000D0D0DO0O0OO0OO0O0OOOOO

(1]
w
o
o

2,948

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

1915
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

TOTAL
(ACFT)

589
693

HISTORICAL SURFACE WATER USE SUMMARY

NUECES RIVER BASIN - REACH 4

MUN.
(ACFT)

589
668

IND.
(ACFT)

NOINMNDODNMNEFHFOOO0O00000000000000D0000O0000OO

o &
- W
oV &
N~
> 0

5,098
5,808
8,744
9,403
12,283
17,890
22,844
19,838
24,306
32,271
33,244
34,622
34,131

IRR.
(ACFT)

MINING RECHARGE

(ACFT)

»
leNeNeNaNaNooNoloeNoRoNolaNojaoNooloaeoReRoRo N NoNoNoNeNoNoNoaoleNeNeNeNoNoNeNeNeNeNoNoNoNoNa]

(ACFT)

[eNaNeNaNoRoloNeofoNeoeoN-NeloofeloNoNoNoNleNaNeNeaoeNeNoNoNooNoeNoNoNeNoReNoNeoleNoNoNe
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YEAR

1962
1963
1964
1965
1966
1967
1968
1969
1970
"1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG. USE
(1979-88)

Note:

TOTAL
(ACFT)

68,184
71,077
72,689
74,382
71,029
81,512
72,349
87,132
79,869
86,924
83,128
86,522
89,419
89,462
87,780
97,476
101,617
100,341
113,648
107,755
112,249
109,219
106,353
99,693
100,503
108,671
130,397
145,500

108,883

MUN.
(ACFT)

28,164
30,058
31,832
35,685
26,755
39,767
31,251
40,290
35,238
43,064
43,329
45,270
51,158
42,946
45,543
44,739
56,228
52,444
68,773
56,831
68,005
60,771
59,426
58,344
56,361
65,254
82,779
91,433

62,899

IND.
(ACFT)

36,850
37,833
37,457
35,603
43,065
39,544
40,932
46,068
44,213
42,857
39,628
41,047
37,863
45,229
41,968
52,483
44,787
47,441
43,554
50,601
43,208
47,362
45,776
41,050
43,077
42,853
45,041
50,262

44,996

IRR.
(ACFT)

3,170
3,186
3,400
3,094
1,209
2,201
166
774
418
1,001
171
205
398
1,277
257
243
594
456
1,321
271
985
1,012
1,099
253
1,019
564
2,514
3,805

949

HISTORICAL SURFACE WATER USE SUMMARY
NUECES RIVER BASIN - REACH 4

MINING RECHARGE

(ACFT)

COONDODOOOOOOOO

10

38

and actual diversions in excess of 50 acft/yr.

(ACFT)

o OC0O00DO000CO0OO0O0O0O0DO00O0DO0O0D0DO0OO0OO0DOO0OOOOO

1989 Surface Water Use includes only permitees with authorized
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TYPE:

o

USE:

VO~

KEY TO
SUMMARY OF SURFACE WATER RIGHTS
NUECES RIVER BASIN

COUNTY:

Application 7
Adjudication Certificate 10
Water Contract 64
69

82

125

136

- Municipal & Domestic 142
Industrial - 149
Irrigation 156
Mining 162
Recreation 163
Other 178
Recharge 193
205

232

240

254

Atascosa
Bandera
Dimmit
Edwards
Frio

Jim Wells
Kinney

La Salle
Live Oak
McMullen
Maverick
Medina
Nueces
Real

San Patricio
Uvalde
Webb
Zavala



SUMMARY OF SURFACE WATER RIGHTS
NUECES RIVER BASIN

STATE RIVER ' AUTHOR] 2ED 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

002648 6 178 0152000000 C € COLEMAN ESTATE NUECES 3 2r 57 19640218 RATE COMBINED WITH 21-2469
002469 & 178 0152000005 ILA M NOAKES LINDGREEN NUECES 3 101 120 19640218

002467 & 178 0154000000 GARNETT T & PATSY A BROOKS NUECES 3 221 262 19640218

002466 6 178 0325000000 NUECES COUNTY WC1D 3 NUECES | 4246 19090207

002466 & 178 0325000000 NUECES COUNTY WCID 3 NUECES 3 7300 343 19090207

002445 6 205 0500000000 CLEAR LAKE POINT INC ET AL BAYOU CREEX 3 160 350 580 19521028 & RECREATION

002464 & 178 0700000000 CITY OF CORPUS CHRISTI NUECES 2 150000 19250115 LAKE CORPUS CHRIST!

000185 9 178 0700000000 0024646 SAN PATRICIO MWD NUECES 2 20160 19720522 EXPIRES 6/1/94

002464 & 178 0700000000 CI1TY OF CORPUS CHRISTI NUECES 3 1% 19250115 CALALLEM RES

000186 9 178 0700000000 0024646 SAN PATRICIO MWD NUECES 1 8960 19720522 CALALLEN RES, EXPIRES 6/1/94
000163 9 178 0700000000 0024646 XOCH REFINING CO-A DELAWARE CO NUECES 2 2581 1920 19720208 CALALLEN RESERVOIR

000005 9 205 0700000000 0024646 SAN PATRICIO M W D NUECES RIVER 1 750 19640601 LAKE CORPUS CHRISTI, EXPIRES 6/1/94
001688 9 205 0700000000 0024646 CITY OF MATHIS NUECES 1 19770914 LAKE CORPUS CHRISTI

002464 & 178 0700000000 CITY OF CORPUS CHRIST] NUECES 4 12 19250115 TRANSBASIN TO BASINS 20, 22
002464 & 178 0700000000 CITY OF CORPUS CHRIST1 NUECES 1 4872 1175 19131226 CALALLEN RES

001687 9 149 0700000000 0024646 BEEVILLE WATER SUPPLY DIST NUECES 1 19820303 LAKE CORPUS CHRIST{

002444 & 178 0700000000 CITY OF CORPUS CHRISTI NUECES 1 150000 300000 19131226 LAKE CORPUS CHRISTI

000295 9 125 0700000000 0024646 ALICE WATER AUTHORITY NUECES 1 7500 19620504 LAKE CORPUS CHRISTI

004606 1 205 0700500000 004289 CITY OF MATHIS UNNAMED 3 50 100 19850820 TR1B NUECES RIVER, EXP 12/31/95
002483 & 149 0900000000 R C HARRIS ESTATE ET AL WALLER GULLY 3 200 301 461 19550822

005065 1 149 1000000000 005055 DIAMOND SHAMROCK REFINING FR1O RIVER 3 1121 415 228 19860630

003215 & 149 1050000000 CITY OF THREE RIVERS FRIO RIVER 1 724 300 19140921

003215 6 149 1050000000 CITY OF THREE RIVERS FRIO RIVER 1 246 19640629

003215 & 149 1050000000 CITY OF THREE RIVERS FRIO RIVER 1 330 1900 19540830

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 ERMEST KORUS ET AL ATASCOSA RIVER 3 30 30 19670630

003218 6 007 1140000000 JACK L & MARLENE WCGINNIS ATASCOSA RIVER 3 18 36 19660731

003217 6 007 1142500000 WOODROW 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 COMBOY RECREATION UNNAMED 3 20 20 19690616 TR1B OF ATASCOSA RIVER
003986A 1 007 1200000000 003694A O M NAEGELIN FARNS INC UNNAMED OF/AND 3 80 75 20 19790618 ATASCOA, EXP 12/31/99 SEE BOX, 1/22/90
0032144 6 178 1255000000 CITY OF CORPUS CHRIST! FRIO RIVER 3 200 19760719 AMEND 7/6/88

003214A 6 178 1255000000 CITY OF CORPUS CHRISTI FR10 RIVER 1 500 19760719 ALSO USE 7, CHOKE CANYON
001731 9 149 1255000000 0032146 VEXAS PARKS & WILOLIFE DEPT  FRIO 3 60 19890410 CHOKE CANYON

003214A 6 178 1255000000 CITY OF CORPUS CHRISTI FRIO RIVER 2 78530 19760719



RIVER

SUMMARY OF SURFACE WATER RIGHTS
NUECES RIVER BASIN

STATE AUTHOR1ZED STORAGE
MASTER ORDER PERMIT STREAN DIVERSION  ACRES CAPACITY PRIORITY

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

001731 9 149 1255000000 0032146 TEXAS PARKS & WILDLIFE DEPT FRIO 1 50 19840410

0032148 6 178 1255000000 CITY OF CORPUS CHRISTI ET AL  FRIO 1 $9770 700000 19700719 CHOXE CANYON

0051458 1 156 1451000000 005145A SAN MIGUEL ELECTRIC COOP INC  HOG CREEK .2 (] 296 19870710 SEDIMENT CONTROL & CO 007, 7/5/89
003213 6 007 1453000000 SAN COUNTISS UNNAMED 3 13 76 19500630 TRIB OF LIVE GAK CREEK
003919 1 082 {670000000 0035627 ROY HINDES UNNANED 7 0 949 19780925 LIVEOAK CR-MIRACLE LK-& USE 1-EXP 20 YRS
003212 6 082 1480000000 T C MORROM BUCKHORN CREEK 3 25 100 112 19771011

005249 1 082 1531000000 005249 THERESA BIEDIGER SAN MIGUEL CR 3 50 80 19890718 €xp 12/31/99

005248 1 082 1532000000 005248 HELEN BRANHAM SAN MIGUEL 3 50 80 19890718 EXP 12/31/99

005247 1 082 1533000000 005247 CONNIE BRADLEY SAN MIGUEL CR 3 50 60 19890718 EXP 12/31/89

0032114 6 082 1550000000 GLEN EARL BAKER SAN MIGUEL CR 3 60 19790514

0032114 6 082 1550000000 GLEN EARL BAKER SAN MIGUEL CR 3 40 118 4 19200907 AMEND 1/23/89

003884 1 082 1610000000 003605 CLAUDE D J SMITH SAN MIGUEL 3 80 80 19780515

004113 1 082 1620010000 003817 OR LESLIE R FRICKE SAN MIGUEL CR 3 15 ] 17 19810413 SEE BOX-OUT OF A 278.97 A
003210 & 082 1630000000 FRANCIS NALDONADO UNNAMED/SANMIG 3 20 25 20 19710816 TRIB OF SAN MIGUEL CREEK
004041 1 082 15640000000 003747 FLOYD B NEUMAN SAN MIGUEL 3 25 70 19800414 160-ACRE TRACT - S C
003209 6 082 1660000000 E F MORRIS CHACON CREEK 3 118 58 10 19171231

003208 & 082 1665000000 COX FEEDLOTS, INC UNNAMED 3 230 115 243 19750324 TRIB OF CHACON CREEK
004476 1 163 1668000000 004179 EUGENE & NAOM] | NELSON CHACON CR 3 50 25 19840807 EXP 12/31/94

004266 1 163 1670000000 003941 ROBERT M & JOYCE R STANTON CHACON CR 3 35 25 19821122

004286 1 163 1675000000 003946 C H PIFER CHACON CR 3 4 4 4 19821220

003207 6 163 1700000000 BEXAR-MEDINA-ATASCOSA WCID 1  CHACON CREEK 3 2000 1000 730 19120320 SEE 19-2131, ALSO CO 007
003206 & 156 1709000000 JAMES L HOUSE TRUST FRIO RIVER 3 123 123 19661231

003205 & 156 1710000000 RICHARD P HORTON UNNAMED & FRIO 3 103 65 122 19631231 SLOUGH OF THE FR10 RIVER
003204 6 156 1710500000 RICHARD P HORTON FRIO RIVER 3 213 152 19631231

003203 & 142 1778000000 DOUGLAS A MILLER, ET AL UNNAMED 3 106 106 117 19570331 SLOUGH OF THE FRIO RIVER
003202 &6 142 1840000000 MALVIN E PLOCEK UNNAMED & FRIO 3 22 16 19451231

003201 & 142 1870000000 JEFF E RUSK ET AL FRIO RIVER 3 649 1100 10 19261234

003200 6 082 2050000000 T E BURNS ET AL MARTINE CREEK 1 1140 19481103 ALSO CO 142

003903A 1 082 2120000000 003610A SHANKLE RANCH INC FRIO RIVER 3 150 150 19780807 EXP 12/31/98, 9/722/88
004014 1 082 2160000000 003738 JOE H BERRY LEONA 3 124 124 26 19800107
003199 6 082 2170000000 PANTHER HOLLOW RANCH, LTD UNNAMED 3 50 120 30 19641231 TRIB OF TODOS SANTOS CREEK
0043104 1 254 2319000000 004112A BREWSTER FARHS INC LEONA RIVER 3 84 42 19830124 AMEND 10/9/89, EXP 12/31/99
0043392 1 254 2320011000 004118A CHARLES R IRWIN LEONA RIVER 3 50 25 19830307 EXP 12/31/99, AMEND 1/3/90
003198 & 254 2340000000 DENVER C CARNES LEONA RIVER 3 150 150 19760329
003197 6 232 2400000000 MARJORIE LEE KERR ESTATE LEONA RIVER 3 523 350 19140617 ALSO CO 254
003197 6 232 2400000000 MARJORIE LEE KERR ESTATE LEONA RIVER 3 305 168 19140629



STATE
MASTER
NUMBER

003196
003195
004304A
003194
003194
003990
003988
003989
003991
003193
003192
003191
003806
005192
003954A
004506
003190
003189
004095
003745
003188
003187
003185
003185
003184
003914
003182
004352
004505
003181
003180
005186
003179
003179
005204
003178

TYPE CO. WUMBER

O =2 OO = OOkt O OO et OOt ettt NN 0NN OO

RIVER
ORDER  PERMIT

NUMBER APPLICANT OR APPROPRIATOR

SUMMARY OF SURFACE WATER RIGHTS

NUECES RIVER BASIN

232 2548500000

LOIS SHITH

232 2549000000 UVALDE COUNTY
232 2549100000 004111A C V & LONA SHEFFIELD
232 2553000000 GEORGE E L1GOCKY

232 2553000000
232 2553200000 003702
232 2553300000 003701
232 2553400000 003711
232 2553500000 003703
082 2575000080
163 2589000000
163 2590000000

GEORGE E L1GOCKY

DON INMAN )

C ALVIN HEARD JR ET AL
KENNETH D SPARKS

C V SHEFFIELD JR ET UX
HOWARD F BENNETT

EDWARDS UNDERGROUND WATER DIST

L S MOLLERE, TRUSTEE

163 2620000000 003551 EDWARDS UNDERGROUND ¥ O
163 2622000000 005192 JOHN ROBERT WIKDROW ET UX
163 2624000000 003664A ERNESTO & ALONSO RODRIGUEZ

163 2624900000 004187
163 2625010000
163 2626000000
163 2626100000 003804
163 2627000000 003444
010 2650000000
010 2651000000
010 2651500000
010 2651700000
010 2675000000
082 2699000000 003620
232 2755210000
232 2791600000 004030
232 2793500000 004203
010 2793600000
193 2799000000
010 2824000000 005186
010 2825000000
010 2825000000
010 2840000000 005204
010 2850000000

JAMES THOMAS BAGSY JR
GLEN MCWILLIANS ET AL
RICHARD W SCHWEERS

FAYE JEAN WIEMERS HOMIG ET AL
EDWARDS UNDERGROUKD W D

W J SCHMIDT

BRIAN WEINER
DOROTHY BAIRD BEAN
W H THOMPSON, JR
H 8 LIVELY

'A. E SCHLETZE ETAL

PAUL G SILBER JR ET AL
LOULS A WATERS

UTOPIA WATER SUPPLY CORP

BRUCE L BOSWELL ET UX
LARA J STORMONT

HILL COUNTRY SPRING WATER TX

JOHN K HARRELL

JOHN K HARRELL

ROGER E. CARTER ET UX
KING & JEWEL FISHER

AUTHOR1ZED
STREAN DIVERSION
NAME USE (ACFT/YR)
LEONA RIVER 3 40
LEONA RIVER 7
LEONA RIVE 3 12
UNNAMED&COOKS 3 50
UNNAMED&COOKS 3 49
UNHAMED 3 30
UNNAMED 3 28
UNNAMED 3 56
UNNAMED 3 250
FRIO RIVER 3 8
PARKERS CREEK 9 520
SECO CREEK 3 20
SECO CREEK 9 1185
W BR LIVE OAK 8
HONDO CR 3 70
HONDO CR 3 40
HONDOSUNNAMED 3 80
HONDO CREEK 3 40
HONDO CR 3 70
MIDDLE VERDE 9 585
HONDO CREEX 3 24
WILLIAMS CREEK 3 3
WILLIAMS CREEK 3 128
WILLIAMS CREEK 3 15
SPRING CREEK 3 10
ELM CREEK 3 5
SABINAL RIVER 3 40
LITTLE CR 3 110
SABINAL 1 200
UWSABINALR 3 400
UNMAMED 3 5
SPRING/UNNAME 1 161
SABINAL RIVER 3 24
SABINAL RIVER 3 13
SABINAL R 3 60
SABINAL 3 10

—3

DATE REMARKS

19601231

19611228

19830110 EXP 12/31/99, AMEND 6/1/89
19770705 TRIB OF COOK’S SLOUGH

19790627

197905625 COOXS SLOUGH - RES EXEMPT
19790625 COOKS SLOUGH

19790625 COOKS SLOUGH

19790625 COOKS SLOUGH

19321231

19720918

19650430

19770815 STORM & FLOODWATERS FOR RECHARGE SC
19861208

19790102 EXPIRES 12/31/99, 7/5/89
19841016

19741125

19620430

19810105 2 TRACTS 362.65839, EXPIRES 12/31/91
19770131

19560220

19670331

19631231

19690626

19631231

19780918 ALSO USE 7, 2189-AC TR, STORE GV
19531231

19830418

19841016

19770117 ALSO CO 232, EXP 12/31/99
19700105 TRIB OF WEST SABIHAL RIVER
19880621 TRIB SABINAL R, BOTTLED WATER, .049 RES
19651204

19631014

19881026

STORAGE
ACRES CAPACITY PRIORITY
IRRIG.  (ACFT)
50
80
12
89 "
10
20
28 4
56 20
190 [
40
200
66 S
2
35
25
80
60
&2
22
47 16
21 15
a8 3
5 2
5 42
200 200
40
[£]
200
10
100
25
20
56 2

19530709



SUMMARY OF SURFACE WATER RIGHTS
NUECES RIVER BASIN

STATE RIVER AUTHORIZED STORAGE
HASTER ORDER PERMIT ' STREAN DIVERSION  ACRES CAPACITY PRIORITY
NUMBER TYPE CO. NUMBER NUMBER APPLICANT OR APPROPRIATOR NAME USE (ACFT/YR) IRREIG. (ACFT) - DATE REMARKS
003177 6 010 2850500000 JOE X LEIGHTON SABINAL RIVER 1 4 19121231
003176 6 010 2851020000 TEXAS PARKS & WILDLIFE DEPT CAN CREEX 1 7 19780123
003176 & 010 2851020000 TEXAS PARKS & WILDLIFE DEPT CAN CREEK . 3 3 19780123
003175 &6 232 2960000000 UVALDE COUNCIL OF GIRL SCOUTS DRY FRIO RIVER 3 14 10 19630131
003174 6 232 2961000000 RIO GRANDE CHILDRENS HOME INC DRY FRIO RIVER 3 3" 36 2 19630131
003173 6 232 3010000000 ALVIN M RINKUS FRIO RIVER 3 1000 500 19770815
004305 1 232 3025000000 003974 A C SANDERLIN ET AL FRIO RIVER 3 1140 570 19830110
0041778 1 232 3025100000 003850A MARVIN G VERSTUYFT ET AL FRIO 3 965 500 19811207 AMEND 4/17/89
003172 6 232 3030000000 THOMAS & GRETEL EKBAUN FRIO RIVER 3 1000 505 19770705
003171 6 232 3052500000 MICHAEL L STONER FR10 RIVER 3 ¢ 60 32 19521231
003170 6 232 3052750000 JOHN M & MARY ANN BARKLEY FRIO RIVER 3 19 19 19631231
003169 6 232 3100010000 JOHN S, GRAVES, JR, ET AL MAYHEWEFRIO 3 40 40 19520616 & FRIO RIVER, SEE 21-3168
003168 & 232 3149000000 JOHN S BUCHANAN FR10 RIVER 3 37 19520616
003168 6 232 3149000000 JOHN S BUCHANAN FRIO RIVER 3 4 37 19460531
005063 1 232 3179000000 005053 GAFFORD FAMILY PARTNERSHIP FRIO RIVER 3 100 50 198560523
003167 6 232 3200000000 RALPH S O’CONNOR FRIC RIVER 3 1" S 19271231 SEE 21-3166
003166 6 232 3210000000 JOE C KRANZ ET WX FRIO RIVER 3 35 18 19271231
004238 1 232 3220000000 003962 CON CAN ENTERPRISES INC FR10 RIVER 3 140 n 19820907
003185 6 232 3250000000 WALLACE S & [SABEL 8 WILSON FR10 RIVER 3 86 (44 19381231
003164 6 232 3255000000 TEXAS PARKS & WILDLIFE DEPY FR10 RIVER 7 30 19691020
003163 6 232 3285000000 JOHN HAMMAN JR ESTATE FRI1O RIVER 3 13 123 19281231
003162 6 193 3287500000 PHYLLIS CHILDS DETERING ET AL UNNAMED 3 5 25 15 19551231 TR18 OF BUFFALO CREEK
003161 6 193 3289500000 R L HUBBARD DRY FRIO CREEK 3 17 21 19670619
003160 & 193 3290000000 GRACIA BASSETT HABY ET AL FRIO RIVER 3 60 100 19531231
003159 6 193 3294000000 SAM G HARRISON FRIO RIVER 3 140 70 19480930
0031574 6 193 3350000000 DIANMOND J RANCH INC FRIO 3 250 125 19500322 AMEND 1/9/85
003158 6 193 3375000000 LOMBARDY IRRIGATION CO FRIO RIVER 3 1600 800 6 19160331 ALSO COUNTY 232
003156 6 193 3400000000 H P COOPER ET AL FRIO RIVER 3 2 19491231
003156 6 193 3400000000 # P COOPER ET AL FRIO RIVER 3 20 22 19140627
003155 & 193 3420000000 LOTTIE N WRIGHT FRIO RIVER 3 164 43 19611231
003154 & 193 3430000000 JAMES TREES YOUNGSLOOD SPR 3 2 6 19670731
003133 & 193 3490000000 JOHN J BURDITT, ET AL UNMAMEDEE FRIO 3 23 19140629
003153 6 193 3490000000 JOHN J BUARDITT ET AL UNNAMEDEE FRIO 3 15 50 18960527
003152 6 193 34600000000 DAN AULD, JR E FRIO RIVER 3 324 162 19140527
003151 6 193 3620000000 KATHERINE MAXINE MORELAND E FRIO RIVER 3 67 30 19140527
003878A 1 193 3645000000 003582A C B SLABAUGH CYPRESS CR 3 40 30 19780410 68-AC TR, SC, AMEND 11/12/84



SUMHARY OF SURFACE WATER RIGHTS
NUECES RIVER BASIN

STATE RIVER AUTHOR1ZED STORAGE
HASTER ORDER PERMIT STREAN DIVERSION  ACRES CAPACITY PRIORITY
KUMBER TYPE CO. NUMBER  NUMBER APPLICANT OR APPROPRIATOR NAME USE (ACFT/YR) IRRIG, (ACFT)  DATE REMARKS
003150 6 193 3655000000 R F BINDOCK E FRIO RIVER 3 3 1 19571231
003149 6 193 3650000000 ORA L ROGERS ESTATE E FRIO RIVER 3 30 28 19531231
003148 6 193 3750000000 H E BUTT FOUNDATION E FRIO RIVER 7 11 19300130
003148 & 193 3750000000 H € BUTT FOUNDATION E FRIO RIVER 7 10 19260614
003147 6 193 3810000000 DIANOND J RANCH INC W FRIO RIVER 3 165 55 19251231
005009 1 193 3830000000 005009 JACKSON L BABB ET AL VEST FRIOR 3 60 30 19850910
003146 6 193 3850000000 GEORGE HALE ET AL M FRIO RIVER 7 16 19270621
003145 6 193 3900000000 GEORGE S HAWN INTERESTS ET AL S P/L P W FRIO 7 27 19300407 ALSO USE 7
003145 6 193 3900000000 GEORGE S HAWUN [NTERESTS ET AL S P/L P W FRIO 3 156 78 19810105
003145 & 193 3900000000 GEORGE S WAWN INTERESTS ET AL S P/L P W FRIO 7 68 19671003
004094 1 193 3905500000 003801 GEORGE S HAWN INTERESTS ET AL WEST FRIO 3 56 28 9 19810105 OUT OF 1118 ACRES
003146 6 156 3935000000 EDVIN & PATSY DUNN SINGER NUECES 7 205 19690224 & DOM
003146 6 156 3935000000 EDVIN & PATSY DUNK SINGER NUECES 7 80 19710125
003143 6 156 3960000000 L.H. TRUE NUECES 3 20 110 40 19581231
003142 6 156 4000000000 W.L.FLOVERS MACHINEZWELDING CO NUECES 3 132 115 100 19651231
005170 1 142 4010000000 005170 PATRICK HUGHES WELDER JR ET AL UNNAMED 1 548 19880212 TRIB GREEN BR, BIG ALAMO TANK
003141 6 156 4030000000 OGDEN D. DOOLEY OLD CHANNEL 3 8 8 19651231 OLD CHANNEL OF NUECES
003910 1 240 4045000000 003641 VAQUILLAS RANCH CO LTD SALADO 3 200 100 2640 19780905 1599.41-AC TR - SC
003140 6 142 4075000000 FRED HILLJE ESTATE NUECES 3 76 76 76 19660103
003139 & 142 4150000000 HOLLAND TEXAS DAM & IRR. CO.  NUECESBUNNAMED 3 2023 1320 700 19101223
003138 6 142 4180000000 CHARLES D. JOHNSON UNNAMEDENUECES 3 55 55 19100507 SLOUGH OF NUECES
003135 6 142 4180010000 H.B. RANSEY NUECESSUNNAMED 3 80 320 19060803
003137 6 142 4180020000 T.G. RANKIN NUECES 3 84 30 19100507
003136 6 142 4180030000 DOROTHY M. KINSEL NUECES 3 200 133 19060803
003133 6 142 4180040000 ERNEST E. ALLERKAMP NUECES 3 350 390 19100507
003136 6 142 4180050000 GEORGE C HIXON NUECES 3 398 167 19100507
003132 6 142 4250000000 ERNEST E. ALLERKAMP UNNAMEDRNUECES 3 195 130 19100629 SLOUGH OF NUECES
003131 6 142 4260000000 RONALD C FEUDD NUECES 3 50 75 19100629
003130 6 142 4270000000 C.C. SPEED NUECES 3 126 190 19100629
003129 6 142 4300000000 LOUISE G DAVIS NUECES 3 180 150 35 19120122
003128 6 142 4350000000 PEARL M. KINSEL, ET AL NUECES 3 39 34 35 19150707
003127 6 142 4400000000 LEE M & VALDA N GATES NUECES 3 180 90 20 19110807
003126 6 142 4450000000 SILLER BROTHERS NUECES 3 260 390 19671231
003126 6 142 4450000000 SILLER BROTHERS NUECES 3 100 100 15 19180316
003125 6 142 4475000000 GEORGE & SHARON TRIGO NUECES 3 20 40 19110807
003126 6 142 4500000000 CLODORMIRO GARZA ET AL UNNAMEDENUECES 3 5 40 50 19040811 SLOUGH OF NUECES



STATE
MASTER
NURBER

003123
003123
003122
003121
003120
003119
003118
003117
003116
003115
003114
003112
003111
003108
003107
003110A
003109
003106
003106
003105
003104
003103
003102
003101
003099
003095
003095
003098
003093
003082A
003082A
003082A
003082A
003092
003091
003090

RIVER
ORDER

TYPE CO. NUMBER

8
é
é
[
(]
6
6
6
6
&
6
6
6
é
6
6
6
é
6
6
6
6
é
[
6
6
6
6
6
é
é
6
6
é
]
6

142 4500200000
142 4500200000
142 4540000000
142 4550000000
142 4600000000
142 4700000000
142 4750000000
142 4840000000
142 4850000000
142 4850500000
142 4851000000
142 4858000000
142 4858030000
142 4950000000
142 5000000000
142 5010000000
142 5020000000
142 5050100000
142 5050100000
142 5150000000
142 5150010000
064 5300000000
064 5400000000
064 5410000000
064 5430000000
064 5450000000
064 5450000000
064 5500000000
064 5580000000
254 5600000000
254 5600000000
254 5600000000
254 5600000000
254 5770000000
254 5800000000
254 5816000000

PERMIT
NUMBER

APPLICANT OR APPROPRIATOR

LOULS OSWALD LIND

LOUIS OSWALD LIND

SANTANA A MORIN ET AL

RUDY & TERESA RODRIGUEZ SR
JOE L. GILBERT

MANUEL TRISTON RAMIREZ
WILLIAN V BOOTH JR ET UX
L.D. RANCH & CATTLE CO.
JEFFERSON STATE BANK TRUSTEE
CLAY & SYLVIA MCBRYDE
RALPH P. GUTTMAN

FREDNA K DOBIE

EUGENE WHITE

C L LEHMAN ESTATE

RICHARD A & NITA V BALLARD
J N SHILLING

M C WHITWELL ET UX

M C UHITWELL ET UX

K C WHITWELL ET UX
FRANKLIN JERRY MEEKS
WAITZ SUPER MARKET, INC

R ¥ BRIGGS, JR

NEEDMORE RANCH INC

J R MARNION, JR

CHARLES W & MARJORIE V WILSON
MARRS MCLEAN BOWMAN ET AL
HARRS MCLEAN BOWMAN ET AL
LUCILE C WHITECOTYON ET AL
CHARLES H THALMAN
ZAVALA-DIMMIT CO W1D 1
ZAVALA-DIHNIT CO WID 1
ZAVALA-DIMMIT €O WID 1
ZAVALA-DIMMIT CO WID 1
JAMIE G HASSETT

MARIE 8 STEINLAGE

JIN G FERGUSON, JR

SUMMARY OF SURFACE WATER RIGHTS

HUECES RIVER BASIN

AUTHOR12ED
STREAM DIVERSION
NAME USE (ACFT/YR)
UNNAMEDENUECES 3 130
UNNAMEDSNUECES 3 70
NUECES 3 30
HUECES 3 5
NUECES 3 200
NUECES 3 40
NUECES 3 50
NUECES 3 270
NUECES 3 178
NUECES 3 55
NUECES 3 199
NUECES RIVER 3 47
NUECES RIVER 3 30
NUECES RIVER 3 298
NUECES RIVER 3 210
NUECES RIVER 3 22
NUECES RIVER 3 10
UNNAHEDENUECES 3 20
UNNAMEDENUECES 3 20
NUECES RIVER 3 150
NUECES RIVER 3 250
BURRO CREEK 3 400
APPURCEON CR 3 15
UNNAMED 7

EL BARROSA CR 3 34
NUECES RIVER 3 1090
SOLDIER SLOUGH 3 201
SOLDIER SLOUTH 3 60
SOLDIER SLOUGH 3 75
NUECES RIVER 3 8000
NUECES 4 4
NUECES RIVER 3 19996
NUECES RIVER 8

UNNAMEDECOMANC 3 684
COMANCHE CR 3 2098
COMANCHE CREEK 3 65

STORAGE
ACRES CAPACITY PRIORITY
IRRIG. (ACFT) . DATE REMARKS
32 19040811
35 18970712
30 18970712
6 18970712
100 150 19140627
40 150 19140627
50 150 19150709
225 70 19100128
" 70 19100128
47 70 19100128
165 70 19100128
A7 70 19100128
a3 19100128
on 180 19010816
144 180 19010816
33 27 19140626 AMEND 2/1/85, AMEND EXP 12/31/94
40 19140626
40 19571231 TRIB OF NUECES RIVER
40 15 19140622
4] 60 19041124 SEE ADJ 3104

125 10 19041124
200 3500 19460829
155 19650617

1093 19770627 TR1B OF EL MORO CREEK
65 19661010
1606 500 18970323
166 19121104
40 19121104
[£] 28 19070912
4000 4010 19251005

71 19130523 AMENDED 1/25/84
10000 1115 19130523
344 19450710 INPOUNDMENT

456 19251231 TRIB OF COMANCHE CREEX
800 19240915
19351231




STATE
MASTER
KUMBER

003090
003088
003087
003913
003089
003089
005201
003097A
001523
003096
003094A
003084
003084
003083
003081
003085
003089
003079
003078
003077
003076
003075
003074
003073
003072

0030714
004365
003070
003070
003069
003068
003067
003066
003065
003064

RIVER
ORDER

TYPE CO. NUMBER

OO DDOODODOCDOOOOO00V OO0

0000 OO O

254 5816000000
254 5825000000
232 5827000000

232 5829000000 0035663

254 5836000000
254 5836000000

162 5845000000 005201

064 5950200000

APPLICANT OR APPROPRIATOR

JIM G FERGUSON, JR
CHAPARROSA RANCHES, LTD

R L WHITE CONPANY

JOE G JR & J BEAUNONT SMYTH
ERROL O JONSSOM, ET AL
ERROL O JONSSON, ET AL
EWING HALSELL FOUNDATION
DALE L HASTEN

084 5950200000 0030976 ALBERT [vY

0564 5950300000
064 5956000000
064 5958000000
254 6400000000
254 6300000000
254 6650000000
254 6650100000
254 6715200000
254 6730000000
254 6730100000
254 6730200000
254 6730300000
254 6730400000
254 6730500000
232 6750000000
232 6800000000

136 7023010000

136 7028000000 004136

069 7041600000
069 7041600000
232 7049800000
232 7100000000
232 7125000000
232 7400500000
232 7450000000
232 7500000000

DONALD JACKSON ET UX
ALBERT VY

T R MANAGEMENT, INC
OPAL E C MARBURGER
DALE R WALKER

GEORGE C THOREEN ET AL

‘WARD L BOX

F F BONNET EX UX

JACK RUTLEDGE

WILBA RALPH WALKER ET AL
K & M FARMS

DON P DIXON

VUALTER D MOORE

DONALD R LINDENBORN JR TRUSTEE

SAM BARKLEY
JEAN DEBONA DULLNIG

LLOYD L DAVIS

U S COMPANIES INC

E B CARRUTH, JR, TRUST
€ B CARRUTH, JR, TRUST
ARIZONA T CRUNP
WILLARD R WALLACE ET AL
EVERETT L CLARK

GEORGE H MOFF

WILLIAM R EDUARDS ET AL
ADANA TEAGUE

SUMMARY OF SURFACE WATER RIGHTS
NUECES RIVER BASIN

DATE REMARKS

19351231

19670605

19770725 & REC

19780911 BIG TANK LAXE- EXPIRES 4/10/99-D0M & L §
19790702

19581231 EXP 12/31/89

19831101

18970323 AMEND 1171785

19850101 YEAR-TO-YEAR AFTER 86
18970323

18970323 & NUECES R, AMEND 7/29/85
19481231

19140224

19131112

19160313

19140224

19720406 (PRIORITY DATE 090280)
19340531

19340531 SEE ADJ 3074

19340531 SEE ADJ 307%

19340531 SEE ADJ 3074

19340531 SEE ADJ 3074

19340531

19140629

19110805

19760719 IMPOUNDMENT
19840523 &4 RES
19750422

19681104

19131231

19120706

19110114

19201231

18940528 ALSO UNDERFLOW

AUTHORIZED STORAGE
STREAN DIVERSION  ACRES CAPACITY PRIORITY
NANE USE (ACFT/YR) IRRIG. (ACFT)
COMANCHE CREEK 3 45 150
CHAPARROSA CR 3 150 75 200
GATO CREEK 2 10 2039
WO0D SLOUGH 1 1281
CHACON CREEK 3 174 402 114
CHACON CREEK 3 205 412 187
COMANCHE CR 1 4865
NUECES 3 231 {4 500
NUECES 3 225
NUECES RIVER 3 337 120 500
LIVE OAK/NUECE 3 300 135
NUECES RIVER 3 554 693 75
NUECES RIVER 3 80 40
NUECES RIVER 3 230 105
NUECES RIVER 3 390 200
NUECES RIVER 3 320 150
NUECES RIVER 3 75 350
NUECES RIVER 3 313 155
NUECES RIVER 3 200 137
NUECES RIVER 3 200 157
NUECES RIVER 3 154
NUECES RIVER 3 124 o3
NUECES RIVER 3 200 149
NUECES RIVER 3 144 74
NUECES RIVER 3 200 200
W NUECES RIVER 8 0
SPRING BR 7 10 52
W NUECES RIVER 3 200 184
W NUECES RIVER 7 19
NUECES RIVER 3 134 65
NUECES 3 310 203
NUECES RIVER 3 1461 487
NUECES RIVER 3 10 6
NUECES RIVER 3 720 360
NUECES 3 150 50

19140529 ALSO CO 193




STATE
MASTER
UMBER

003063
003062
003061
003049
003060
003060
003050
003059
003058
004405
004405
003057
003057
003056
003056
003055
004169
004169
003054
003053
003052
003051
003050
004413
003048
003047
003046
003045
003957A
003044
003044
003044
003043
003042
003041
003040

TYPE CO. NUMBER

OO0 OnONOOs ONONDNONO s OO e OO OO0 OO

RIVER
ORDER PERMLT

232 7510000000
193 7550000000
193 7630000000
049 7630010000
193 7631000000
193 75631000000
193 7631000000
193 7730000000
193 7740000000
193 7760000000 004067
193 7760000000 004067
193 7800000000
193 7800000000
193 7810000000
193 7810000000
193 7900000000
193 7910000000 003935
193 7910000000 003935
193 7950000000
193 7940000000

- 193 7970000000

193 7980000000

193 8000000009

193 8240000000 004114
059 8340000000

0569 8400000000

069 8460500000

069 8520000000

069 8550000000 003674A
069 8700010000

069 8700010000

069 8700010000

069 8760000000

069 8779000000

069 8780000000

069 8790000000

APPLICANT OR APPROPRIATOR

COUNTY OF UVALDE

JOANNE FRIEND

E € GILDART

STEVE GOSE

E E GILDART

E E GILDART

E E GILDART

F L JR & CHARLOTTE HATLEY
DOROTHY MERRITT AKDERSOM
CITY OF CANP WOOD

CITY OF CAMP WOOD
MAGELEE V SWIFY

MAGELEE V SWIFT

ROY GIBBENS

ROY GIBBENS

WILLIAM C & PATRICIA K SUTTON

ROARING SPRINGS RANCH INC

ROARING SPRINGS RANCH INC

HAROLD D. SCHERTLER

BARRY BLANKS MCHALEK ET UX
BARRY BLANKS MCHALEK ET UX
L J DEAN

W A MALEY

WILLIAM C SUTTON ET UX

L A MALACHEK ET AL

STEVE GOSE

NORMA JEAN EASLEY

JOEL CRAIG, ET AL

S A VILLIAMS

TED JAMES, ET AL

TED JAMES, ET AL

TED JAMES ET AL

JOY JERNIGAN OMENS

J R VILLIAMS ET AL

JOSEPH C WILLIAMS ET AL

J R WILLIAMS ET AL

SUMNARY OF SURFACE WATER RIGHTS

NUECES RIVER BASIN

AUTHORIZED
STREAM DIVERSION
NAME USE (ACFT/YR)

NUECES RIVER 7

NUECES RIVER 3 46
NUECES RIVER . 3 31
PULLTAMENUECES 3 600
NUECES 3 35
NUECES 3 54
NUECES 3 42
NUECES RIVER 3 11
NUECES RIVER 3 8
UNNANED 1 1000
UNNAMED 3 83
W CAMP WOOD CR 3 10
W CAMP WOOD CR 3 21
W CAMP WOOD CR 3 2
W CAMP WOOD CR 3 18
W CANP MOOD CR 3 105
CAMP WOOD CR 3 15
CAMP WOOD CR 1 15
E CAMP WOOD CR 3 10
E CAMP WOOD CR 3 1
E CAMP WOOD CR 3 5
E CAMP WOOD CR 3 6
E CAMP LOOD CR 3 28
CANP WOOD CR 7

PULLIAM CREEK 3 27
CLEAR CREEX 3 6
PULLIAM CREEK 3 30
PULLIAM CREEX 3 100
CEDAR CREEK 3 40
SPRING BRANCH 3 4
SPRING BRANCH 3 20
CEDAR CREEK 3 6
PULLIAM CREEK 3 32
PULLIAM CREEK 3 22
PULLIAM CREEK 3 60
PULLIAM CREEK 3 34

STORAGE
ACRES CAPACITY PRIORITY
IRRIG.  (ACFT) OATE REMARKS
281 19620904
46 19521118
n 19590101
550 19770516
46 19591231
26 19490425
21 19490202
7 19591231
8 19571231
19831003 TRI1B OF NUECES
16 19831003
4 4 19180316
16 8 186891231 SEE ADJ 3056
19631234
9 4 19180316
130 2 19140615
10 41 19811123 6 RES & REC
19811123
10 19140615 SEE ADJ 3051
1 19140615 SEE ADJ 3051
5 19140615 SEE ADJ 3051
6 19140615
% 19111221
2 19831128
1% 19171231
6 11 19311123
59 19641231
50 19641231
40 19790129 AMEND 1/13/87
20 16851231
19160320
12 19160330
16 19521231
13 19001231
44 19001231
17 19001231




STATE
MASTER
NUMBER

004006
003039
003039
003038
004278
003037
003036
003035
003035
003034
003033
003032
003030
003031
003029
003028
003028
003027
003026
003025
003024
004008A
003022
003022
003023
003021
003020
003020
003019
003019
003978
003018
0030174
003016

TYPE CO. NUNBER

1
é
6
6
1
6
é
6
6
é
[
(]
]
]
6
6
6
6
6
8
é
1
6
é
]
6
[
]
é
]
1
6
é
é

RIVER
ORDER PERMILT

NUMBER

069 8790100000 003716
069 8300000000
069- 8300000000
069 8900000000
069 8920000000 003961
193 8950000000
193 9000000000
193 9001000000
193 9001020000
193 9004000000
193 9004100000
193 9004200000
193 9004300000
193 9004500000
193 9008000000
193 9040000000
193 9040000000
193 9050000000
193 9075000000
193 9150000000
069 9170000000

193 9190000000
193 9190000000
0569 9195000000
193 9198500000
193 9320000000
193 9320000000
193 9410000000
193 9410000000
193 9421000000 003689
193 9450000000
069 9520000000
193 94615000000

APPLICANT OR APPROPRIATOR

BAY-HOUSTON TOMING CO
JESS L HANKINS, ET AL
JESS L HANKINS, ET AL
ROYCE 1 REID ESTATE
TRAVELERS INSURANCE CO
DAVID WELDON TINDLE
SALVADOR ORTIZ ET AL
HUNGER BROTHERS, [NC
HUNGER BROTHERS, INC
HERBERT C JEFFRIES ET UX
VELVET JEAN JACKSON
WANNA LOU LLOYD

L J DEAN

LEWIS RAY DEAN

HENRY O ENGELKING
CLARENCE W HARRISON ET AL
CLARENCE W HARRISON ET AL
J F ALSOP

JOHN A DANIEL ET UX
WILLIAM C & WANDA LEA LANE

DOUGLAS B & MARGARET MARSHALL
193 9172500000 003717A DOUGLAS B & MARGARET MARSHALL

MARVIN L BERRY
MARVIN L BERRY
DONALD P TARPEY
0sSD, INC

H C MCCARTY JR & JERRY MCCARTY
H C MCCARTY JR & JERRY MCCARTY

SARAH H DAVIS

SARAH H DAVIS

N M FIT2ZGERALD JR ESTATE
JO BESS V JACKSON ET AL
RAY H EUBANK

DANYA NCINTYRE ET AL

SUMMARY OF SURFACE WATER RIGHTS

NUECES RIVER BASIN

AUTHOR12ED
STREAM DIVERSION
NAME USE (ACFT/YR)
PULLIAM 3 150
PULLIAN CREEX 3 7S
PULLIAN CREEK 3 30
PULLIAN CREEK 3 48
PULLIAM CR 3 10
NUECES RIVER 3 25
NUECES RIVER 3 125
NUECES RIVER 2 168
NUECES RIVER 3 -
NUECES RIVER 3 .
NUECES RIVER 3 .
NUECES RIVER 3 -
NUECES RIVER 3 -
NUECES RIVER 3 -
NUECES RIVER 3 43
DRY CREEK 3 20
DRY CREEK 7

DRY CREEK 3 20
DRY CREEK 3 16
DRY CREEK 3 40
NUECES RIVER 3 65
NUECES 3 400
UNNAMED/NUECES 3 485
UNNAMED/RUECES 3 259
NUECES RIVER 3 108
BULLHEAD CREEK 3 418
BULLHEAD CREEK 3 35
BULLHEAD CREEK 3 85
WADDLE IRR DIT 3

BULLHEAD CR 3 80
FLYNNEBULLHEAD 3 187
SPRING/BULLNEA 3 30
RUTH DRAV 3 S0
E PRONG NUECES 3 4

STORAGE
ACRES CAPACITY PRIORITY
IRRIG.  (ACFV) DATE
4] 19791105
50 8 18973024
20 19120401
20 19160309
17 19821206
25 19180420
50 19140615
19621231
60 19621231
2 19491231
2 19491231
4 19491231
1 19491231
5 19491231
52 19530431
10 43 19710920
4 19700422
10 18941231
8 90 19660907
20 1 19160329
43 19471231
200 19791112
19790423
300 14 19081231
27 19561231
210 19760517
60 19661231
19790521
13 18941130
40 19790521
63 19790521
16 19150311
50 19281231
2 19281231

REMARKS

SECONDARY USE
SEE ADJ 3030
SEE ADJ 3030
SEE ADJ 3030

SEE ADJ 3030

AMERD 12/15/81 INCR AC-FT, ACRES, CFS

TRIB OF NUECES RIVER

BULLHEAD CR, 156.95-AC TR, SC

BULLHEAD HOLLOW
AMEND 7/3/84



APPENDIX E

Precipitation Data




Fﬁ

AREAL PRECIPITATION IMN INCHES FOR SUBWATERSHED ABOVE USGS#

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
1.2
0.33
0.10
2.27
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

FEB
0.00
0.28
0.19
0.97
0.15
2.57
0.37
3.27
1.15
0.00
0.00
4.15
1.46
6.20
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
1.1
1.73
1.98
0.14
2.30
0.94
2.42
0.90
0.60
1.60
1.30
2.30
1.18
0.1
2.33

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
0.12
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

APR
1.81
0.77
2.60
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
2.2t
1.78
0.463
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
2.26
1.37
4.22
1.88
3.14
3.69
1.31
1.46
2.32
1.23

MAY
6.95
3.7
2.79
4.33
3.25
3,05
2.86
0.48
2.09
7.96
1.9
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
.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
4.7
0.64
4.69
.16

JUN
0.41
2.59
1.41
6.40
4.14
3.53
9.00
3.93
1.1
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
1.51
2.82
1,46
1.37
3.15
5.22
4.0t
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
3.44
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
3.1
1.33
0.45
0.86
1.85
4.89

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
5.09
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
5.18
3.24
0.27
0.00
10.68
0.22
0.48
6.15
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
1.1
1.04
7.1
0.77
2.83
9.30
1.50
0.79
1.63
3.1
3.23
10.77
2.98
4.03
4,94
3.33
3.53
5.47
1.70
2.50
2.10

ocT
3.7
0.00
5.11
3.64
3.66
1.03
1.67
5.12
0.74
2.99
1.90
4.77
0.3
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
8.00
2.12
1.32
1.15
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.%4
0.28
0.79
0.19
2.88
0.29
0.83
1.06
0.63
0.62
2.12
0.75
0.89
0.20
3.06
3.78
2.7
0.00
0.55
0.87
0.17

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
1.27
0.26
0.55
3.06
0.28
5.68
0.92
1.39
1.10
0.36
1.16
2.32
1.17
0.46
0.97
1.50
0.79
2.33
0.00
0.55
2.40
0.54
0.00
0.55
0.43
0.94
0.52
2.06
2.06
0.54
0.79
0.70
0.56
2.28
0.00
0.77
0.07
1.13
0.48
0.93
0.10
0.02

TOTAL
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
32.86
13.05
13.94
43.00
35.82
20.82
17.29
19.47
21.89
30.10
28.45
22.39
26.03
17.7
26.45
22.02
20.29
40.03
18.19
16.87
18.56
16.17
18.89
22.08
8.23
32.01
40.07
29.79
25.87
22,26
15.98
21.86
26.00
21.9
24.46
24.85
29.58
31.74
22.16
34.57
5.7
31.63



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

YEAR
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

JAN
0.34
0.51
0.13
1.83
0.39
0.87
1.43
0.97
0.48
1.35
1.68
1.95
1.1
0.47
0.24
2.47

1.09

FEB
0.01
1.92
0.13
1.17
1.19
1.93
0.51
0.42
2.89
1.47
0.17
1.53
1.42
2.87
0.19
2.40

1.3

MAR
1.05
0.49
0.76
1.37
0.39
3.16
1.73
4.41
0.56
1.3
0.29
1.12
0.36
1.34
0.66
1.33

1.24

APR
2.30
2.56
5.51
7.56
1.75
2.47
0.60
6.46
1.29
0.21
0.25
2.78
1.23
2.81
0.58
0.53

2.20

MAY
4.14
6.96
4.19
1.79
1.56
2.59
2.82
2.685
5.26
3.69
1.1%
2.39
$.54
7.48
2.74
3.2

3.29

JUN
0.47
2.17
2.83
2.21
3.03
3.76
1.19
8.61
2.86
4.1
0.60
3.88
4.30
6.93
4.00
1.87

3.13

1900

JuL
0.57
5.09
11.03
0.06
1.08
0.96
0.52
0.77
1.62
0.61
2.57
3.04
0.22
2.13
3.
0.15

AUG
7.64
4.53
2.49
0.42
3.88
3.28
3.51
3.68
0.7
1.80
0.80
0.28
2.87
3.48
0.97
1.59

2.57

SEP
2.1
2.32
3.58
0.85
2.64
0.20
7.48
2.42
3.26
1.85
0.96
4.88
1.97
3.46
3.22
0.35

3.06

ocT
4,20
2.57
4.69
3.51
0.88
0.14
0.50
10.33
0.36
3.57
5.89
2.15
9.23
0.14
0.71
4.07

2.84

NOV
0.99
0.63
0.97
2.89
3.69
1.56
2.66
0.66
2.28
3.14
1.77
1.20
2.34
1.56
0.08
1.32

DEC
2.07
0.54
1.92
0.35
0.42
1.34
1.38
0.14
1.32
0.17
5.73
0.70
3.87
.51
0.34
0.18

TOTAL
25.89
30.30
38.23
23.98
20.90
22.27
24.33
41.52
22.91
3.1
21.82
25.91
34.49
34.18
17.43
19.49

25.08



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

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
1.75
0.31
0.08
2.31
2.30
0.41
0.36
0.45
0.90
0.02
1.54
0.78
0.37
0.49
0.49
3.83
1.48
1.65
2.26
0.54
0.45
1.0
1.41
2.
0.43
0.98
0.30
0.45
2.33
1.83
1.99
3.03
0.75
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

FEB
0.00
0.25
0.15
0.80
0.12
3.38
0.35
3.16
1.27
0.01
0.02

4.12

1.58
0.18
0.51
1.82
1.86
0.97
0.15
1.03
0.18
0.13
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
N
0.14
2.22
0.89
2.20
0.92
0.70
1.72
1.1
1.90
1.25
0.19
2.55

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
0.0%
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
2.1
0.32
1.17
2.19
1.67
0.59
3.17
0.82
1.85
3.75
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
1.1
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
3.7
2.45
0.58
2.25
8.32
1.78
0.51
3.83
4n
2.9
6.30
0.89
3.85
2.00
9.86
3.78
0.89
2.41
1.56
4.86
1.9
1.67
5.18
3.54
1.64
3.63
2.15
2.20
2.88
4.34
1.61
2.96
1.4%
3.58
2.52
0.62
6.10
3.79
3.55
0.49
1.1
1.77
5.82
1.87
4.74

1.43

0.76
3.69
3.69
3.13
0.93
4.10
/

.30

JUN
0.32
2.21
1.53
6.06
3.4
3.13
8.19
3.20
1.08
1.93
2.25
4.28
2.7
1.14
6.25
2.86
0.73
0.42
0.46

12.22
&1
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
1.9
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
2.7
2.14
0.32
2.37
3.04
1.57
9.79
1.61
4.73

1905
JuL
3.n
0.83
0.29
3.3
2.88
1.7
3.45
1.66
1.55
1.28
3.5
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
2.1
0.37
1.14
0.75
0.99
2.99
1.10
2.27
0.41
0.88
0.49
0.80
4.61
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
2.7

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
1.72
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
2.7
2.83
0.57
7.20
2.84
0.32
2.9
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
0.5¢9
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
0.7¢
6.92
0.43
2.98
9.32
1.50
0.58
1.54
3.67
2.69
10.57
2.65
5.26
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
4.61
3.93
$.81
1.86
2.77
1.82
1.08
1.58
1.28
3.13
0.25
6.61
0.32
4.97
0.75
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
2.3
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
3.46
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
0.60
0.52
2.16
0.52
0.00
0.54
0.35
0.92
0.46
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

TOTAL
25.46
13.24
18.49
&3.00
22.16
21.20
29.38
32.69
13.35
24.99
22.53
21.88
20.31
26.85
25.85
29.82
32.41
12.99
13.70
41.89
36.85
20.53
17.38
19.39
21.93
28.856
28.05
23.36
22.12
17.13
22.70
20.41
22.13
37.91
17.17
13.47
15.75
15.46
18.84
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 PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

YEAR
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

JAN
0.17
0.12
0.13
1.40
0.30
0.45
0.88
0.42
0.22
0.67
1.19
0.69
0.68
0.19
0.08
1.64

0.96

FEB
0.00
1.9
0.12
1.17
1.18
2.00
0.29
0.14
2.21
0.95
0.10
0.41
2.19
2.2
0.10
2.33

1.16

MAR
0.56
0.59
0.51
1.90
0.26
2.83
0.52
2.49
0.46
1.14
0.26
0.56
0.69
0.84
0.22
1.21

1.12

APR
1.86
1.72
4.45
4.24
2.66
1.69
0.16
5.38
0.55
0.08
0.10
1.32
0.93
3.31
0.25
0.57

2.03

MAY
4.09
5.47
4.22
1.23
2.81
2.42
3.67
1.38
5.18
2.98
1.01
2.10
7.44
8.75
3.12
3.16

3.18

JUN
0.45
1.19
2.74
2.26
2.49
3.54
0.67
7.89
2.85
5.20
0.11
3.43
4.09
7.21
2.61
1.87

3.04

1905

JUL
0.88
5.64
13.30
0.05
2.15
1.81
0.51
0.85
0.60
0.16
4.02
1.37
0.19
2.95
2.16
0.16

2.10

AUG
6.29
3.88
1.56
0.51
2.59
3.02
2.68
3.10
1.20
1.55
0.51
0.25
3.49
3.80
4.36
1.52

2.40

SEP
3.76
3.05
3.90
0.59
3.32
0.34
1.96
1.56
1.5
2.29
0.58
6.11
2.46
2.55
2.93
0.59

2.93

ocT
3.65
1.72
3.86
2.45
1.98
0.06
0.24
10.55
6.24
5.46
2.49
1.82
6.18
0.07
0.37
4.07

2.60

Nov
0.80
0.76
0.96
2.75
4.36
0.72
1.75
0.14
1.12
1.01
1.23
0.90
2.13
2.04
0.02
1.62

1.03

DEC
2.01
0.39
1.84
0.21
0.58
0.58
0.79
0.02
1.20
0.02
5.01
0.13
3.34
1.10
0.37
0.19

1.05

TOTAL
26.52
26.45
37.60
18.75
24.70
19.45
14.12
33.50
17.33
21.51
16.60
19.09
33.82
35.03
16.59
18.94

23.59



3

AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

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
197
1972
1973

JAN
1.69
0.53
6.10
2.58
2.31
0.42
0.31
0.43
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
0.11

3.36
0.28
0.01

0.24
0.10
0.33
0.84
0.42
0.25
3.61

0.40
0.69
1.61

0.31

0.04
1.38
0.77
1.58
0.14
3.35
1.13
0.71
0.00
0.94
1.96

FEB
0.00
0.23
0.15
1.07
0.18
2.09
0.55
3.48
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
7.5
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
2.09
0.49
0.23
2.34

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
0.19
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
2.2
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
0.45
2.09
2.17
0.18
0.77
8.34
2.95
1.74
1.44
5.29
1.56
0.89
.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
2.14
0.25
3.24
0.05
0.78
7.36
1.10
2.Nn
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
2.8
2.85
4.13
2.92
4,09
2.40
0.72
2.36
6.30
1.69
0.90
3.97
4.66
2.62
7.39
1.9
2.89
2.3

13.45
4.22
1.05
1.36
2.00
4.85
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
4.9
1.00
0.82
1.22
6.03
2.48
4.57
2.38
0.28
3.7
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
8.1
6.52
3.28
0.31
0.54
4N
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
2.7
0.23
1.81
9.39
7.79

- 0.35

6.48
2N
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
1.1
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
0.9
6.20
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
0.1
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
0.9
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
5.11
1.37

SEP
2.67
3.15
1.58
8.29
1.36
2.52
1.58
5.88
2.26
3.8
0.95
0.42
5.33
4.12
0.50
0.00
9.93
0.14
1.1
5.36
7.52
1.94
0.40
1.14
0.25
5.03
4.66
5.17
2.3
1.92
3.57
0.31
3.33
2.8
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
10.48
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
2.7
0.16
2.9
5.19
5.56
4.75
4.68
3.36
1.51
2.34
1.25
1.7
0.32
3.40
0.98
9.72
0.26
7.18
1.01
9.39

NOV
0.95
0.38
1.97
1.40
1.14
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
0.75
2.78
0.82
2.37
1.42
0.32
1.45
2.97
0.33
5.63
1.04
1.29
1.82
0.3¢
0.77
1.74
1.54
0.47
0.7
0.98
0.22
2.25
0.00
0.46
2.12
0.70
0.00
0.50
0.46
1.63
0.57
1.41
2.23
0.3
0.80
0.79
0.53
2.
0.0%
0.93
0.43
1.53
0.26
1.23
0.23
0.00

TOTAL
29.22
13.34
19.36
41.90
20.37
20.14
27.20
31.76
14.29
21.68
25.67
20.80
20.72
25.01
26.43
32.42
40.44
14.20
16.82
41.26
30.95
19.50
16.10
21.70
2.26
31.05
23.64
20.46
28.57
16.24
28.13
23.79
19.38
35.14
17.85
19.93
19.11
17.18
18.11
22.08

8.83
33.83
41.81
31.55
25.42
26.89
13,83
21.33
26.88
26.81
20.57
20.22
26.12
34.20
18.13
34.05
17.47
34.84



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGSH

YEAR
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

JAN
0.91
0.40
0.17
1.99
0.29
1.14
0.77
1.05
0.44
1.50
1.90
1.83
0.89
0.30
0.22
3.09

.1

FEB
0.00
1.96
0.00
0.99
0.72
1.85
0.29
0.37
3.09
1.10
0.10
1.70
1.18
3.86
0.66
1.44

1.25

MAR
1.06
0.36
0.86
0.44
0.29
3.64
1.24
2.74
0.24
2.73
0.12
1.52
0.45
1.7
0.49
0.84

.21

APR
1.38
4.26
5.65
3.72
1.05
3.96
0.84
7.23
1.23
0.13
0.23
2.03
0.70
2.66
0.41
0.93

2.15

May
3.70
4$.87
4.55
1.76
2.91
1.34
5.40
2.59
$.02
2.67
1.47
3.5
3.90
9.60
1.79
2.06

3.29

JUN
0.26
3.84
1.35
1.23
4.54
7.9
0.48
6.09
2.58
3.82
1.29
2.62
4.22
8.07
2.03
1.44

3.12

1920

JuL
0.12
4.11
12.07
0.01
0.96
0.43
0.33
0.1
2.05
1.38
1.03
2.25
0.1
1.70
2.33
0.24

2.10

AUG
6.58
1.7
1.16
0.34
5.10
1.34
4.73
1.52
0.85
2.23
0.29
0.19
1.92
3.17
0.32
2.39

2.32

SEP
1.31
2.22
7.32
0.48
3.22
0.20
3.53
3.09
1.45
2.79
0.96
4.25
3.00
1.86
2.66
0.29

2.96

ocy
2.52
1.90
4.98
3.05
1.02
0.07
0.74
5.35
0.72
2.88
5.83
2.90
8.99
0.06
1.37
3.89

2.66

NOV
1.01
0.29
1.42
2.96
3.82
1.59
3.16
0.15
2.43
2.84
1.18
1.55
2.31
1.3
0.16
1.21

DEC
2.04
0.86
1.92
0.39
0.61
0.85
1.27
0.23
1.56
0.13
4.09
0.57
3.96
1.86
0.29
0.34

1.15

TOTAL
20.88
26.76
41.44
17.38
26.55
24.33
22.77
31.12
21.64
.21
18.48
26.93
31.62
36.15
12.72
18.16

24 .44



—3 —3 —3 r——?g —3 —3 —3 —3 —3 —3 —3 r——:§ r—ffg r—*jg 3 r——?g 3 3 g

AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS¥

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
1.38
0.52
0.04
2.62
2.15
0.19
0.40
0.40
0.47
0.15
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
6.18
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
1.1
0.00
0.84
1.61

FEB
0.01
0.14
0.19
1.03
0.16
2.51
0.54
4.45
1.80
0.01
0.22
a.21
1.61
0.13
0.22
1.1
2.8
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
1.18
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
1.7
0.52
0.23
2.92

MAR
0.43
0.06
0.30
2.66
0.56
1.59
1.43
3.5
0.70
1.1
2.55
0.99
0.069
1.285
1.57
1.12
1.08
0.18
0.90
0.46
1.02
1.21
.1
0.34
1.26
2.19
0.83
0.22
1.35
2.05
0.33
1.14
0.1%
0.82
0.06
2.96
1.31
0.92
0.02
0.29
0.00
1.61
.1
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

APR
2.89
0.50
1.12
2.53
0.23
1.67
4.50
1.58
2.n
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
4,26
1.25
1.33
3.49
1.15
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

MAY
1.40
1.58
3.63
3.27
2.37
2.56
2.50
0.76
3.62
6.06
1.7
0.18
4.25
4.84
2.36
6.66
2.59
2.
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

JUN
0.46
1.21
2.13
4.73
2.74
2.7
5.34
1.67
1.59
0.50
2.73
4.21
2.48
0.71
4,06
2.7
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
4.9
3.26
4.63
4.05
.n
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.n
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
6.22
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
2N
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
3.7
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
9.9
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
0.4%
0.00
8.27
0.72
2.20
4.16
6.17
1.58
0.37
1.28
0.40
3.27
6.00
4.46
1.24
4.4
3.51
0.18
3.81
1.82
3.03
M
0.22
3.05
0.47
1.72
1.10
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
2.3
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
3.9
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
1.1
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
1.7%
0.02
0.19
1.32
0.16
2.54
0.48
1.31
0.97
0.44
1.09
1.16
0.34
1.1
0.00
1.88
1.61
2.99
0.00
0.07
1.00
0.07

DEC
0.09
0.00
2.14
1.00
0.06
0.26
0.03
2.66
0.96
1.22
1.56
1.65
0.96
1.54
0.49
2.89
0.92
0.31
1.96
2.55
0.53
5.33
1.17
1.19
1.79
0.46
0.71
1.28
1.73
0.29
0.70
0.7%
0.38
2.24
6.00
0.32
1.18
0.50
0.00
0.2¢4
0.20
1.19
8.76
0.90
2.37
0.68
0.54
0.75
0.34
1.98
0.01
0.81
o.M
1.49
0.11
0.9
0.30
0.00

TOTAL
21.48
7.36
17.63
39.10
18.09
16.87
20.68
30.13
15.79
17.66
25.10
16.82
2.7
19.45
22.56
29.28
36.75
12.78
18.01
28.39
25.41
15.10
14.96
22.39
25.05
2.7
23.60
20.21
25.53
19.99
25.48
20.03
20.16
31.14
18.70
15.97
12.04
13.40
16.53
19.30
8.17
36.17
36.51
27.69
2.88
16.72
12.12
17.19
.29
22.59
20.15
.22
3.2
27.7
19.20
32.50
17.10
29.93
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AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABQVE USGS#

YEAR
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

JAN
0.89
0.38
0.07
1.65
0.21
1.08
0.44
1.38
0.40
1.13
1.79
1.51
0.79
0.34
0.14
2.38

0.99

FEB
0.03
1.66
0.01
e.70
0.41
1.33
0.19
0.45
2.54
1.41
0.06
0.97
0.84
3.29
0.52
0.83

1.1

MAR
2.49
0.19
0.64
0.31
0.28
2.17
0.45
1.76
0.28
1.66
0.25
1.67
0.35
1.39
0.27
0.30

0.92

APR
1.52
2.96
4.30
2.88
0.59
4.09
0.67
5.85
1.69
0.04
0.12
1.84
1.01
2.50
0.49
1.34

1.87

MAY
2.73
5.55
4.28
1.78
3.8
1.99
6.45
4.16
4.06
1.51
1.46
3.10
4.82
7.29
1.29
1.48

3.15

JUN
0.89
4.39
0.92
1.42
3.88
8.02
0.07
5.65
2.03
2.46
1.16
2.87
3.51
7.55
1.27
1.94

2.65

1930

JuL
0.30
2.52
9.92
0.24
0.97
0.42
0.19
0.97
1.33
1.42
0.41
0.9
0.12
1.01
1.47
0.27

1.74

AUG
6.00
1.62
0.92
0.31
4.06
0.49
3.85
1.14
0.95
1.76
0.11
0.13
1.03
2.68
0.73
1.95

2.09

SEP
2.21
3.40
4.61
0.19
4.07
0.49
1.29
1.83
1.01
2.19
1.74
2.65
3.32
0.96
2.41
0.58

2.74

ocr
2.15
2.92
6.02
2.72
1.40
0.01
Q.44
2.47
1.28
2.09
4.92
4.00
7.40
0.02
1.80
3.47

2.34

NOV
0.95
0.18
1.82
1.33
2.17
0.9
3.52
0.05
2.22
1.56
0.75
1.88
1.74
1.37
0.12
1.10

0.99

DEC
1.48
0.49
1.90
0.33
0.82
0.56
0.93
0.31
1.82
0.14
2.70
0.06
3.49
1.26
0.25
0.52

1.01

TOTAL
21.65
26.27
35.41
13.85
22.69
21.55
18.50
26.01
19.61
17.38
15.48
21.59
28.42
29.66
10.75
16.15

21.61



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

YEAR
1916
bk
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
$.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
1.3
0.02
1.20
1.52

FEB
.00
0.01
0.55
1.7
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
0.7
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
1.9
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
0.5¢
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
0.1
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
0.0
0.27
0.18

APR
1.60
0.24
1.29
2.87
0.85
1.20
3.47
0.49
3.04
0.83
2.50
0.27
1.06
1.04
4.59
2.69
1.39
0.36
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
1.7
0.27
0.82
0.66
1.68

MAY
0.66
0.83
2.98
3.01
3.98
2.25
4.51
0.24
3.03
1.95
2.25
0.56
3.89
6.39
2.55
6.87
2.36
2.30
1.9
2.90
3.16
1.68
0.90
5.83
4.56
3.17
3.32
3.7
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
3.1
0.20
2.22
1.62
3.62
0.84
4.23

Fo.07

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
2.7
1.80
0.97
2.00
5.16
3.23
7.14
3.49
0.85
1.41
0.24
3.52
0.82
0.79
1.57
1.92
4.27
1.33
4.3
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
.7
0.60
1.22
1.34
3.70
2.52
1.1
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
2.26
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
N
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
6.264
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
2.7
2.00
2.29
7.97
0.52
2.94
2.40
5.63
4.01
4.80
0.58
1.59
4.9
1.58
0.70
0.07
5.9
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
2.7
7.44
2.92
4.53
9.38
5.37
0.32
5.91
3.94
2.79
8.58

oCcT
1.44
0.03
3.14
6.00
2.
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
3.2
6.87
6.93
5.34
0.52
0.17
2.05
1.28
1.147
1.1¢
1.98
1.48
7.15
0.28
10.30
0.29
4.53

NOV
1.17
0.45
1.78
1.33
1.05
0.48
0.59
3.26
0.00
1.7
1.61
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
0.9
1.04
0.00
0.01
0.57
1.44
0.01
0.60
1.10
0.28
3.26
0.76
2.03
2.57
0.79
2.27
1.50
0.6%
1.72
0.00
2.66
1.28
1.80
0.00
0.1
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
1.19
1.94
2.10
0.20
3.92
0.76
0.26
2.35
2.34
0.57
5.84
1.82
0.82
2.19
0.65
0.64
1.82
1.97
0.32
0.56
0.80
0.55
3.19
0.00
0.08
1.12
0.40
0.01
0.23
0.41
0.78
0.60
0.90
3.23
0.56
0.71
1.42
0.26
3.14
0.00
6.83
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
25.80
30.38
17.01
18.49
22.45
16.35
19.79
18.07
24.89
31.09
24.95
15.57
23.05
24.50
22.20
16.81
12.81
21.02
28.88
25.34
23.48
17.71
26.22
22.50
28.82
19.65
18.68
31.05
18.91
15.08
12.51
13.66
14.43
14.05
8.62
27.58
32.44
26.67
26.70
15.75
14.06
18.25
22.20
20.97
17.81
28.03
26.16
21.01
18.13
38.04
19.80
30.13



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

YEAR
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

JAN
0.90
0.31
0.03
1.85
0.22
0.86
0.27
1.76
0.25
0.93
1.84
2.01
1.48
0.79
0.08
.1

0.7

FEB
0.07
1.13
0.00
0.47
0.41
0.98
0.36
0.69
2.74
2.06
0.04
0.44
2.80
2.62
0.25
0.29

1.15

MAR
4.56
0.54
0.88
0.30
0.06
1.15
0.24
2.47
0.72
0.8¢9
0.5¢4
2.09
0.46
1.47
0.23
0.32

1.03

APR
1.32
1.99
2.96
4.06
0.26
3.99
0.26
2.85
1.86
0.01
0.82
2.38
1.75
1.88
0.84
2.25

1.80

MAY
2.20
8.22
3.2
0.74
3.46
1.76
7.26
6.28
2.9
1.87
1.85
2.55
5.72
4.67
1.24
0.63

2.94

JUN
0.95
4.95
1.30
0.97
3.42
5.08
0.05
5.30
1.02
2.25
1.1
2.66
2.30
7.27
1.0t
2.44

2.43

1940

Jul
0.67
1.76
4.87
0.25
2.06
0.21
0.07
0.64
0.15
1.79
0.49
1.43
0.13
1.20
0.73
0.61

1.39

AUG
7.81
2.41
1.16
0.49
2.44
0.09
5.75
2.1
0.96
0.49
0.04
1.18
1.01
2.27
1.35
2.16

2.02

SEP
2.24
3.97
2.96
0.12
3.76
0.64
1.45
2.16
1.99
2.25
1.76
2.0
2.14
0.64
2.74
0.98

2.93

ocT
.47
3.1
7.06
2.28
1.43
0.00
0.12
2.45
1.7
1.58
4.60
5.35
9.33
0.03
2.80
2.17

2.41

NOV
0.80
0.03
2.15
0.74
0.76
0.15
3.34
0.03
2.36
1.26
0.64
1.79
1.26
1.79
0.00
0.85

DEC
0.87
0.21
2.42
0.3
1.35
1.10
1.75
Q.44
2.37
0.12
1.55
0.10
3.37
0.58
0.08
0.66

TOTAL
24.85
26.63
29.03
12.58
19.65
16.00
20.92
27.21
19.12
15.50
15.30
23.99
31.75
25.22
11.35
16.47

21.29



F

AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

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
1850
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
197
1972
1973

JAN
0.83
0.2¢
0.15
2.3
2.42
0.45
0.50
0.50
0.468
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
rs
0.35
1.37
oe.n
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
2.15

FEB
0.00
0.01
0.67
1.72
0.45
0.26
0.64
7.57
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
1.15
0.20
1.43
0.68
1.30
4.64
3.03
1.02
0.72
0.00
1.29
1.31
2.26
1.45
0.75
1.51
1.37
1.4
0.54
1.1
3.85

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
1.9
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
0.7
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

APR
0.71
0.83
1.74
.M
0.42
1.12
2.04
0.80
1.49
0.23
2.08
0.47
0.81
1.67
3.27
1.72
2.36
0.45
1.12
1.69
1.82
0.15
2.15
0.05
1.86
4.34
1.7
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
3.7
1.29
2.04
1.94
0.69
0.54
0.28
1.36

MAY
0.55
0.50
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
3.5
2.75
5.57
3.65
2.7
7.56
1.1
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
9;33

JUN
0.26
0.25
1.07
5.64
2.99
1.32
5.58
0.98
2.04
0.43
0.89
4.18
0.70
1.3
3.83
.23
0.80
0.32
0.17
6.90
4.29
0.94
0.92
2.13
7.14
7.52
0.69
3.
2.32
1.64
1.48
1.55
0.96
5.38
2.7
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
1.51
0.98
8.01
3.2
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
1.89
7.39
1.99
0.62
1.64
0.34
0.48
1.38
1.68
2.01
0.21
0.33
0.22
Q.72
1.32
1.80
0.00
1.35
0.77
1.53
2.08
0.08
1.05
1.13
0.34
0.34
0.41
1.44
0.47
.11
0.20
1.11
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
3.7
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
1.76
0.08
0.32
1.61
3.49
1.36
1.34
0.17
3.79
0.8
2.32
7.51
0.39
3.02
3.04
5.30
1.78
2.57

SEP
2.02
1.1
2.52
9.65
1.05
4.48
3.39
6.62
4.09
6.40
0.72
1.56
4.29
1.12
1.05
0.21
4.89
4.03
2.57
5.75
5.03
2.94
1.13
2.23
0.62
4.55
4.87
2.69
1.05
1.64
4.40
0.84
3.04
1.1
3.3
5.08
0.55
2.61
1.25
2.49
1.26
4.67
r.21
4.47
1.71
1.26
3.46
2.48
5.07
2.40
4.29
14.39
5.53
1.59
4.3
10.60
5.24
9.60

QcT
1.65
6.03
2.70
6.13
2.26
0.59
3.46
2.64
0.57
1.5¢9
3.28
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
1.15
0.07
4.03
6.73
1.7
3.62
3.12
0.08
1.462
0.00
4,43
2.67
1.08
1.9
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
0.28
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
0.84
1.461
0.16
3.62
0.70
2.43
3.37
1.84
1.25
1.60
0.78
1.32
0.00
1.99
0.82
2.1
0.19
0.28
3.21
0.0s

DEC
0.16
0.00
2.27
0.84
0.01
0.27
0.08
3.81
2.20
2.23
1.88
1.38
2.43
2.18
0.15
3.60
0.82
0.12
1.87
2.35
0.87
5.62
2.49
0.78
2.09
0.73
0.27
1.46
1.99
0.42
0.24
1.04
0.07
2.39
0.00
0.27
1.06
0.83
0.04
0.55
0.68
1.92
1.13
0.44
4.46
0.41
0.98
1.48
0.42
3.46
6.21
1.07
0.98
1.37
0.16
0.97
0.37
0.07

TOTAL
19.10
5.50
16.86
43.52
19.70
14.50
25.37
33.08
17.84
19.45
3.27
18.83
21.29
19.02
23.61
32.21
20.67
19.12
22.16
30.17
25.56
16.77
16.34
16.21
26.25
32.52
25.79
17.68
23.66
18.59
26.18
21,06
16.33
30.12
17.07
19.86
11.53
19.49
17.23
15.71
12,49
25.04
34.87
21.64
28.79
16.08
15.05
16.52
19.55
18.65
27.48
31.20
24.84
20.89
20.49
37.06
25.53
31.70
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AREAL PRECIPITATION IN INCHES FQR SUBWATERSHED ABOVE USGS#

YEAR
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

~ AVG

JAN
0.99
0.49
0.67
1.77
0.50
0.98
0.85
1.95
0.05
0.73
1.48
2.54
1.26
1.07
0.35
1.18

1‘14

fEB
9.1
0.59
0.00
0.47
0.57
0.99
0.76
0.50
2.19
2.01
0.16
0.72
1.04
2.78
0.59
0.49

1.7

MAR
5.30
0.58
0.78
0.17
0.06
1.39
0.19
2.50
0.60
0.89
0.25
2.13
0.14
0.77
0.41
0.76

1.07

APR
0.63
1.01
4.57
3.03
0.38
4.79
0.11
2.45
1.81
0.00
0.35
4.57
1.43
1.44
0.51
2.47

1.64

MAY
3.03
4.04
3.30
2.65
2.73
1.90
4.08
7.92
3.75
1.57
3.04
4.44
4.68
4.61
2.21
0.23

3.07

JUN
1.86
2.73
0.93
1.99
3.3
4.30
0.04
5.69
0.70
3.34
0.32
4.84
3.29
5.34
1.84
2.51

2.57

1945

JuL
1.1
3.00
8.29
0.69
0.92
1.35
0.65
1.0
0.01
1.36
1.27
2.20
0.18
1.44
2.1
0.66

1.48

AUG
5.97
1.95
1.16
0.71
4.32
0.87
7.33
3.86
0.59
1.51
0.26
0.28
0.38
2.83
1.86
2.25

1.97

SEP
3.25
2.85
3.13
0.32
5.70
1.57
1.36
2.42
1.92
2.36
1.32
3.09
1.00
1.21
2.90
2.n

3.33

ocT
2.59
2.19
7.48
2.51
2.23
0.00
0.19
4.00
4.89
1.74
4.34
6.65
6.97
0.12
2.16
1.51

2.43

Nov
1.00
0.00
3.02
0.42
0.81
0.19
2.99
0.00
2.34
1.08
1.02
3.1
1.56
1.66
0.01
0.64

DEC
1.03
0.42
2.40
6.34
1.26
0.93
0.25
0.2¢
1.83
0.28
1.55
0.19
3.53
0.56
0.04
1.46

1.20

TOTAL
26.87
19.85
35.73
15.07
22.79
19.26
18.80
32.54
20.68
16.87
15.36
34.76
25.46
23.83
14.99
16.87

22.23



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

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
1.43
0.39
0.1
2.37
2.44
0.46
0.46
0.42
1.04
0.04
1.73
0.88
0.39
0.63
0.61
4.01
1.56
1.52
2.80
0.5¢9
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
0.49
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

FEB
0.00
0.32
0.28
1.07
0.18
2.21
0.43
3.53
1.35
0.00
0.01
3.80
1.61
0.28
0.59
1.92
1.94
1.07
0.28
1.34
0.24%
0.1
0.66
0.30
2.10
2.88
0.67
0.10
1.90
1.84
1.1
0.47
2.27
6.34
1.68
1.09
0.55
0.35
0.06
o.N
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
1.86
0.17
1.96

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
0.1
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
0.11
3.00
3.29
1.72
0.04
0.43
0.14
2.42
2.48
0.42
1.48
0.26
0.%0
0.08
2.63
1.51
0.80
0.30
1.84
1.1
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
1.7
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
4.7
3.44
5.76
1.77
3.42
2.46

12.21
3.86
1.1
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
3.50
0.58
3.18
5.05
0.48
6.09
3.49
3.89
1.29
0.79
1.62
3.19
1.85
.29
3.29
0.78
4.25
1.65
6.56
1.064
8.3

AT

JUN
0.44
2.
1.47
6.25
4.12
4.29
8.00
3.54
1.36
1.1
1.92
4.59
3.10
1.46
6.58
2N
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
2.9
3.1
3.55
3.2
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
0.7
0.19
3.92
2.1
1.43
3.35
1.63
1.65
1.18
3.46
1.48
1.15
6.19
0.55
e.n
8.29
1.69
2.02
5.17
2.15
1.12
4.73
4.31
0.73
2.58
4.06
1.95
0.72
0.68
0.57
0.62
1.76
1.10
3.22
o.n
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
8.1
4.40
0.37
0.48
1.69
0.16
2.59
0.93
0.40
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
0.7
5.73
2.28
0.53
1.28
3.03
1.59

12.13
0.90
1.34
3.39
1.51

11.47
7.88
0.26

SEP
0.64
§.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
4.72
5.49
4.25
2.97
1.96
6.82
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
8.15
4.14
5.7
4.52
3.50
1.69
7.97
2.61
3.14
2.95

oCcT
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
0.15
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
0.00
2.94
1.84
0.5)
1.53
5.58
&.72
3.92
5.39
4.85
2.92
1.40
1.40
2.50
0.10
5.77
0.25
9.93
1.16
6.85
0.93
Q.72

NOV
0.86
0.16
2.36
1.29
1.37
0.32
0.89
2.78
0.01
1.39
1.67
0.0%
0.49
1.1
2.76
1.27
0.67
0.46
0.66
0.60
1.51
0.74
0.40
1.89
2.13
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
0.460
.21
1.08
1.08
1.33
3.00
0.71
1.39
0.00
3.25
3.5
2.79
0.00
0.41
0.98
.21

DEC
0.01
0.00
.77
1.1
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
1.0
3.44
0.47
5.59
0.99
1.30
1.67
0.51

1.05

2.06
1.01
0.73
1.12
1.49
0.7¢
2.76
0.00
0.39
2.64
0.46
0.60
0.30
0.49
0.9
0.56
2.67
2.60
0.56
1.09
0.7¢9
0.50
2.48
0.00
0.79
0.07
1.32
0.20
1.37
0.05
0.03

TOTAL
27.28
1%.21
19.956
46.20
23.27
20.78
3.4
33.26
14.55
26.07
26.20
2.712
20.96
27.49
27.59
29.95
37.17
14,45
16.88
46.27
36.74
21.48
8.9
20.30
26,18
32.84
28.70
20.96
27.47
19.82
25.60
24.03
18.84
35.54
20.29
19.11
21.15
12.80
17.54
22.65

8.67
33.70
45,15
28.91
28.04
26.01
15.69
17.16
25.94
26.52
33.36
25.29
28.63
.7
25.04
31.03
29.19
36.10



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

YEAR
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

JAN
0.88
1.1
0.20
2.34
0.42
1.54
1.43
1.14
0.58
1.41
2.35
1.9
1.10
0.80
0.42
3.53

1.22

FEB
0.16
1.67
0.10
1.08
1.70
1.65
0.50
0.97
3.06
1.53
0.13
2.17
0.95
2.74
0.32
2.53

1.28

MAR
1.49
0.43
0.90
1.04
0.36
4.97
2.26
6.14
0.38
2.02
0.28
1.42
0.18
1.67
0.90
1.48

1.36

APR
3.28
3.85
5.14
7.37
1.5
3.29
1.06
8.16
1.68
0.16
0.38
3.99
1.48
1.38
0.88
0.97

2.39

MAY
3.64
5.20
3.96
1.61
1.62
1.47
4.40
2.65
5.91
3.90
1.38
2.73
6.67
9.97
2.26
1.71

3.45

JUR
1.0
3.05
2.80
1.87
2.42
5.33
0.34

10.33
1.65
4.38
1.75
3.35
4.42

11.22
8.94
3.23

3.26

1950

Jut
0.80
2.16
8.21
0.17
0.69
1.67
0.46
2.06
2.22
0.84
1.13
2.25
0.05
2.07
4,45
0.27

2.25

AUG
7.68
1.1
1.50
0.52
4.95
3.44
4.68
2.86
0.70
2.25
0.73
0.35%
3.01
4.55
1.23
1.97

2.49

SEP
1.70
2.36
3.03
1.93
2.19
0.01

16.90
1.86
3.27
2.02
1.63
4.41
2.20
4.12
2.06
0.13

3.25

oct
4.03
3.68
3.85
$.60
0.63
0.21
1.04
8.32
0.53
3.63
8.79
3.52
9.7
0.33
1.06
4.62

2.98

NOV
1.28
0.21
0.95
3.21
4.95
2.30
2.82
1.85
3.45
4.01
1.27
2.56
2.18
1.48
0.10
2.55

1.37

DEC
2.24
0.80
2.49
0.50
0.60
1.88
1.68
0.40
1.54
0.40
7.29
0.54
5.09
2.32
0.36
0.27

1.30

TOTAL
28.19
26.24
33.13
27.22
22.05
27.76
37.56
46.76
27.00
26,54
7.1
29.18
37.04
42.65
22.99
23.26

26.62



i

AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

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
19641
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
1.24
0.33
0.10
2.27
2.40
0.39
0.3?
0.44
1.08
0.00
1.60
0.84
0.35
0.52
0.60
3.93
1.48
1.07
2.46
0.5¢
0.46
1.06
1.40
2.35
0.43
0.97
0.30
0.33
1.64
3.4
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

FEB
0.00
0.28
0.19
0.97
0.15
2.57
0.37
3.27
1.15
0.00
0.00
4.15
1.46
0.20
0.65
1.88
1.86
0.82
0.18
1.04
0.19
0.14
0.56
0.15
1.90
2.35
0.44
0.10
1.69
1.73
1.05
0.48
2.28
6.70
1.70
1.35
0.50
0.33
0.04
0.85
0.54
1.31
2.36
1.16
1.24
2.11
0.16
2.26
1.14
2.76
0.88
0.57
1.42
1.32
2.65
2.05
0.15
1.96

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
0.9
0.95
2.30
0.00
2.48
0.27
1.16
1.58
1.18
0.20
1.04
3.35
0.09
0.76
2.32
1.96
0.40
1.34
0.08
1.70
0.23
4.59
3.43
1.88
0.04
0.39
0.14
2.44
2.42
0.39
1.48
0.26
0.82
0.08
2.73
1.58
0.78
0.35
1.70
1.00
0.93
0.02
0.54
0.80

APR
1.81
0.77
2.60
1.79
0.28
0.82

10.11
2.33
1.4
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

MAY
6.95
3.3
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
1.64
4.7
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
4.08
2.05
4.36
3.09
0.74
5.93
1.57
5.50
1.01
7.94

A.7s

JUN
0.41
2.59
1.41
6.40
4.4
3.53
9.00
3.93
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
5.641
1.72
0.21
1.32
9.23
8.05
0.46
7.8
2.60
0.88
1.24
2.62
1.44
0.18
2.19
1.26
1.63

3.68°

2.3
8.72

1960

JuL
3.m
0.73
0.20
3.37
2.18
1.57
3.64
1.36
1.9
1.22
3.60
0.88
1.16
6.86
0.52
2.64
8.7
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
2.3
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
3.26
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
2.26
8.12
2.68
2.88
2.82

ocT
3.17
0.00
5.1
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
2.82
0.15
6.17
0.19
11.12
1.35
7.03
0.79
10.11

Nov
0.80
0.00
2.12
1.32
1.15
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
1.3%
0.00
1.89
1.70
0.57
0.00
0.21
0.09
3.36
0.08
0.40
1.18
0.56
3.3
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

OEC
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
1.3¢
1.10
0.38
0.89
2.03
0.82
6.70
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

TOTAL
7.1
14.63
19.12
45.08
22.89
20.01
3e.72
33.23
13.45
25.22
22.48
21.38
20.48
a7.11
26.90
29.99
38.42
13.75
16.84
43.52
35.82
20.82
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
2.7
21.80
14.55
17.55
22.54

8.64
33.00
46.14
30.43
27.84
27.36
15.33
19.78
26.64
27.57
32.17
25.00
30.28
30.41
3.1
32.10
28.35
38.47



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABQVE USGS#

YEAR
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

JAN
0.97
1.23
0.19
2.67
0.39
1.35
1.23
1.10
0.50
1.45
1.98
2.01
1.18
0.68
0.36
2.93

1.16

FEB
0.16
1.68
0.08
1.23
1.74
1.58
0.48
0.62
3.26
1.21
0.12
2.1
1.00
2.76
0.2t
2.40

1.25

MAR
1.25
0.35
0.88
0.86
0.31
4,36
2.30
5.85
0.27
1.52
0.23
1.00
0.20
1.49
0.93
1.64

1.32

APR
3.53
3.92
6.33
7.69
1.62
2.87
1.05
8.00
1.5¢6
0.17
0.35
3.92
1.05
1.96
0.73
0.85

2“0

MAY
3.97
4.70
4.57
1.50
1.65
1.59
4.00
2.48
5.49
4.01
1.27
2.41
6.15
9.20
2.20
2.30

3.46

JUN
1.06
3.08
3.14
1.76
2.29
4.63
0.68
9.23
2.10
3.49
1.27
3.Nn
4.40

10.62
8.21
2.37

3.26

1960

JuL
0.67
3.36
8.87
0.17
0.58
0.77
0.13
1.96
2.48
0.61
1.26
3.14
0.09
2.32
3.49
0.14

2.3

AUG
8.03
1.86
1.72
0.69
4.64
3.07
4.59
3.14
0.64
2.20
0.49
0.20
2.53
4.07
0.99
1.70

2.52

SEP
2.02
2.46
3.16
1.68
2.05
0.06

13.96
2.07
4.72
2.40
1.85
4.25
2.2
4.4
2.34
0.07

3.24

oct
3.52
3.65
4,04
5.70
0.45
0.19
0.93
8.64
0.35
3.53
7.81
3.36
9.88
0.17
0.69
3.98

2.98

NOV
1.00
0.35
1.11
3.08
5.53
1.96
2.84
1.77
3.18
3.86
1.54
2.13
2.3
0.94
0.11
2.16

1.3

DEC
2.18
0.76
2.56
0.57
0.75
1.65
1.63
0.33
1.35
0.35
6.66
0.74
4.56
2.10
0.22
0.2%

1.23

TOTAL
28.36
27.38
36.66
27.61
22.00
24.08
33.79
45.18
25.88
26.78
24.23
28.99
35.55
40.73
20.47
20.78

26.34
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AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

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
1962
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
1.61
0.68
0.12
2.72
2.52
0.48
0.41
0.38
0.82
o.c8
1.96
0.72
0.53
0.55
0.73
4.82
0.87

T 2.26

2.80
0.34
0.34
0.85
1.52
2.27
0.41
1.69
0.29
0.38
2.05
2.81
1.87
2.95
0.24
2.83
0.73
0.03
0.16
0.16
0.34
1.45
0.64
0.36
4.81
0.48
0.95
1.26
0.33
0.09
1.70
0.81
1.76
0.22
4.06
1.33
0.75
0.07
1.02
1.7

FEB
0.00
0.21
0.29
1.3
0.18
1.26
0.65
4.10
1.63
0.00
0.00
2.89
1.85
0.29
0.27
1.66
1.84
1.80
0.23
2.02
0.16
0.15
0.55
0.22
1.88
2.80
0.89
0.13
2.67
1.56
1.16
0.40
1.95
5.17
1.40
1.02
2.10
0.47
0.01
1.79
0.54
1.56
2.66
1.10
0.89
2.80
0.48
2.30
1.03
3.1
1.46
0.84
1.74
1.13
2.32
0.71
0.17
2.47

MAR
2.13
0.05
0.57
1.7
0.58
3.38
1.46
2.7
1.05
0.63
2.74
2.02
0.28
1.98
1.47
1.19
1.60
0.17
1.27
0.30
1.34
1.86
1.28
0.18
1.24
4.06
0.24
0.85%
2.33
3.01
0.41
1.30
0.34
1.764
0.18
2.7
2.56
1.48
0.03
0.63
0.07
1.84
1.78
g.11
1.9
0.13
0.63
0.08
1.57
2.07
0.60
1.46
2.29
0.70
1.03
0.21
0.32
1.15

APR
4.51
0.39
1.66
2.61
0.19
1.36
7.60
3.45
2.36
1.26
8.39
1.77
0.95
1.21
2.01
5.36
2.08
0.88
1.66
2.21
0.83
0.44
4.06
0.56
1.97
4.66
3.5%
2.3
0.61
2.40
3.1
1.40
2.33
4.42
1.5¢
0.62
2.12
0.42
2.36
0.16
0.37
8.76
1.12
2.04
0.53
0.81
2.67
2.24
1.76
2.7
3.51
2.18
2.69
2.03
0.30
2.06
0.45
3.52

HAY
3.80
2.58
2.36
4.21
2.44
4.31
2.7
0.59
2.75
5.32
1.83
1.14
3.76
5.23
2.22
6.3
1.9
2.9
1.98
16.69
4.33
1.45
1.39
1.63
4.70
2.20
1.52
3.67
5.26
2.30
4.7
1.95
1.78
0.77
3.14
7.69
5.25
0.64
3.41
3.99
0.27
7.78
3.06
4.13
1.67
0.31
0.99
4.18
2.56
4,00
3.39
0.21
4,41
4.41
.3
0.82
4.27
1.30

JUN
0.64
3.05
1.35
5.08
3.30
3.93
6.78
3.26
1.23
1.03
2.83
4.48
3.83
1.74
7.09
2.38
1.44
0.81
0.12
8.75
5.40
3.14
0.32
0.43
4.55
2.85
0.90
1.94
3.4
3.19
2.36
4.90
5.10
4.18
2.90
2.06
1.11
0.67
3.82
2.06
0.26
1.98
8.90
5.74
0.53
5.98
2.22
2.18
1.56
1.09
1.13
1.12
2.20
2.26
1.17
5.74
1.63
6.34

1975

JuL
5.55
0.78
0.10
4.75
1.82
1.36
1.58
1.69
1.06
0.84
2.56
3.36
0.54
3N
0.57
3.03
16.73
1.33
2.7
5.37
1.80
0.86
4.42
3.58
0.58
2.42
4.09
1.49
0.30
0.55
0.97
0.46
3.73
1.26
2.41
0.02
0.67
0.29
0.72
3.53
2.5
0.17
1.40
3.08
5.05
6.73
0.07
0.13
0.80
1.69
0.62
0.92
2.66
0.86
0.45
0.41
1.20
6.63

AUG
5.88
0.79
0.84
4.7
3.36
0.3
0.19
0.96
0.06
2.26
1.16
0.62
2.97
0.26
0.62
2.05
4.20
3.92
1.36
0.16
2.19
0.34
0.56
4.19
2.89
1.81
5.10
0.21
6.89
0.44
3.65
3.73
0.63
3.00
3.18
0.83
0.00
4.89
0.96
3.51
1.28
6.53
2.7%
1.14
4.72
1.52
2.01
0.44
2.04
2.12
7.51
3.1
0.61
3.7
1.32

10.26
4.58
1.36

SEP
2.55
3.25
1.93
7.51
1.54
2.3
1.26
4N
1.91
3.35
1.07
0.67
L. 77
4.10
0.67
0.00
8.93
0.50
1.50
6.05
6.82
1.62
0.51
1.21
0.25
4,92
4.95
4.26
0.95
5.35
4.09
0.27
4.58
4.31
2.76
0.89
2.04
4.15
0.67
1.44
0.30
5.20
7.80
2.79
0.60
0.28
1.60
2.61
7.52
2.89
2.34
5.19
4.21
1.82
5.95
2.37
3.62
4.20

ocT
1.97
0.35
5.02
S.44
2.49
1.21
1.3
4.43
0.65
2.14
2.56
2.53
0.32
2.79
7.82
0.64
0.1
0.80
0.39
0.43
3.07
2.16
0.29
3.43
1.78
5.28
1.59
0.92
3.12
1.46
3.19
0.86
1.86
4.88
0.35
2.63
0.00
4,44
2.85
0.37
3.00
5.52
6.13
3.94
4.57
5.58
1.25
1.60
1.84
2.1
0.43
2.84
0.66
11.13
0.50
5.99
0.84
6.18

NOV
1.03
0.85
2.05
1.22
1.3
0.34
0.72
2.52
0.03
1.24
1.58
0.00
0.32
1.00
2.51
0.92
0.69
0.39
0.77
0.32
1.61
0.55
0.23
1.76
2.09
0.41
0.20
1.47
1.94
0.13
1.02
1.70
0.93
0.00
0.14
0.39
2.65
0.03
0.52
1.79
0.35
3.19
0.45
1.72
1.06
0.70
1.20
1.40
0.74
1.06
0.01
3.03
1.9
2.00
0.00
0.13
0.82
0.13

DEC
0.02
0.00
3.44
1.16
0.10
0.59
0.03
2.39
1.87
9.9
2.18
1.86
0.82
2.43
0.82
2.58
1.38
0.38
2.42
3.38
0.42
5.66
1.09
1.25
2.04
0.54
0.66
1.53
1.93
1.19
1.39
0.91
0.46
2.63
0.00
0.42
1.97
0.76
0.00
0.31
0.40
1.35
0.55
1.45
3.07
0.77
0.80
0.70
0.58
3.39
0.02
0.86
0.92
1.41
0.18
1.44
0.20
0.00

TOTAL
29.67
12.98
19.72
42.48
19.82
20.84
246.70
31.44
15.43
19.06
28.86
22.05
20.95
25.50
26.79
30.98
41.78
16.17
17.21
44.03
28.11
19.07
16.19
0.7
24,40
33.63
23.96
19.18
31.27
26.40
27.93
20.84
23.94
35.19
18.73
19.32
20.63
18.41
15.69
21.02

9.80
38.23
41.40
29.72
25.55
26.85
146.23
17.93
23.70
27.63
22.78
21.98
28.36
32.83
17.69
31.17
19.12
35.02
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AREAL PRECIPITATION [N INCHES FOR SUBWATERSHED ABOVE USGS¥

YEAR
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

JAN
1.35
0.55
0.30
2.34
0.38
1.39
0.81
1.04
0.59
1.62
2.15
1.88
1.15
0.51
0.33
3.53

1.23

FEB
0.02
2.87
0.1
0.83
0.99
1.34
0.41
0.58
3.12
1.15
0.13
1.82
1.50
3.58
0.49
1.60

1.32

MAR
1.00
0.27
1.41
0.56
0.30
4.04
1.25
3.Nn
0.31
3.16
0.14
1.77
0.48
1.99
0.65
1.07

1.29

APR
1.54
4.51
5.94
4.02
1.01
4.20
0.84
7.49
1.32
0.11
0.44
2.26
1.1
1.75
0.61
1.25

2.30

MAY
4,12
5.98
5.40
2.59
2.47
1.65
5.59
3.14
5.06
2.62
1.29
3.63
5.27

10.88
1.89
1.44

3.40

JUN
0.97
2.04
3.03
1.90
3.32
9.46
0.25
6.63
2.00
3.89
1.3
1.99
4.10

10.36
4.79
1.57

3.07

1975

JuL
0.49
2.27
9.44
0.12
0.49
0.90
0.39
1.02
2.62
1.59
0.85
1.94
0.04
1.55
2.96
0.23

AUG
16.99
0.70
1.46
0.77
4.26
2.03
5.55
1.59
0.90
2.83
0.56
0.38
2.14
2.96
0.69
2.62

2.44

SEP
1.44
1.55
7.23
1.43
2.16
0.23
7.88
2.76
2.52
2.42
1.21
3.9
2.67
2.13
2.45
0.30

2.95

ocr
2.61
3.06
5.23
2.5
0.69
0.12
1.15
6.21
0.63
2.56
6.83
4.35
9.61
0.12
1.62
4.18

2.78

NOV
1.53
0.10
1.47
2.63
2.75
2.36
2.97
0.83
3.16
3.10
1.1
2.28
2.02
1.57
0.13
1.62

1.20

DEC
2.58
1.02
2.03
0.52
1.05
1.41
1.21
0.40
1.56
6.27
5.11
0.44
4.53
2.33
0.35
0.41

1.3

TOTAL
32.65
24.90
43.05
20.21
19.85
29.15
28.29
35.40
3.7
25.33
21.55
26.65
34.62
39.72
16.96
19.80

25.39



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

YEAR
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

ave

JAN
1.28
1.06
0.21
2.7
0.43
1.70
1.68
1.26
0.80
1.20
3.19
2.47
0.91
0.80
0.48
5.18

1.41

FEB
0.17
2.58
0.14
1.10
1.77
1.72
0.49
1.66
2.45
2.04
0.19
2.37
0.82
3.42
0.66
2.26

1.54

MAR
1.30
0.36
1.05
0.90
0.41
5.70
2.15
5.13
0.54
3.65
0.47
2.7%
0.40
2.1
0.66
0.93

1.54

APR
3.12
e
6.08
7.1
1.42
5.42
0.72
7.05
1.88
0.29
0.40
3.4
2.16
1.54
1.09
1.02

2.5%

MAY
4.12
5.39
4.75
1.9
1.62
1.33
4.23
3.34
6.66
4.12
1.84
3.87
5.29

10.92
2.57
0.90

3.57

JUN
1.36
2.96
3.30
2.17
2.34
5.64
0.13

11.52
1.16
6.22
2.52
2.32
4,46
9.54
4.46
4.73

3.33

1980

JuL
0.77
3.06
7.92
0.22
0.56
3.55
1.31
0.7
0.53
2.07
1.58
0.8
0.15
2.23
6.74
0.72

2.37

AUG
9.89
0.83
1.23
0.55
5.36
3.65
5.35
1.60
0.98
1.69
1.57
0.53
4.18
5.39
1.30
2.69

2.49

SEP
2.16
1.95
3.460
1.35
3.49
0.04

17.39
2.52
4.13
1.34
1.69
5.34
2.80
2.58
1.85
0.19

3.23

CCT
3.69
3.61
4.22
4.68
0.59
0.23
0.67
7.34
0.85
4.13
9.79
2.48
9.82
0.66
2.00
5.90

3.09

NOV
1.31
0.32
1.25
3.60
4.94
2.65
3.16
0.46
3.14
4.79
0.63
2.51
2.38
2.63
0.12
2.15

1.48

OEC
2.61
0.99
2.52
0.57
0.86
2.1
1.35
0.44
1.89
0.41
7.14
0.63
5.59
2.44
0.77
0.30

1.53

TOTAL
31.78
27.42
36.27
26.91
23.79
33.77
38.63
43.03
25.03
31.95
31.00
29.52
38.96
44.28
22.70
26.97

28.13



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

YEAR
1916
1917
1918
1919
1920
w21
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
1967
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
197
1972
1973

JAN
1.72
0.68
0.21
2.70
2.79
0.63
0.69
0.33
0.87
0.15
2.06
0.94
0.58
0.86
0.67
4.30
1.18

'2.40

3.36
0.42
0.39
0.95
3.00
2.03
0.47
2.96
0.15
0.16
2.49
3.72
2.32
2.77
0.17
3.86
0.97
0.07
0.21
0.12
0.47
1.66
0.48
0.46
3.40
0.85
1.01
0.92
0.35
0.04
2.93
1.64
1.36
0.17
4.33
0.55
0.59
0.05
1.47
1.88

FEB
0.00
0.34
0.59
1.48
0.18
0.84
0.66
4.80
2.12
0.01
0.02
2.07
1.95
0.46
0.24
1.92
1.98
1.93
0.37
2.52
0.30
0.16
0.99
0.76
2.90
4.63
1.3%
0.17
3.81
3.79
1.72
0.66
3.29
4.58
2.70
1.54
0.95
0.56
0.03
1.58
0.74
1.27
2.60
1.07
1.06
3.48
0.34

'2.69

1.42
3.48
.1
0.67
1.59
1.49
2.86
1.79
0.18
2.21

MAR
1.50
0.09
0.66
1.31
1.05
3.01
1.82
2.34
1.43
0.44
3.24
2.48
0.16
1.93
1.46
2.25
1.98
0.33
1.32
0.37
1.23
2.30
1.56
0.36
1.95
4.39
0.50
1.00
3.60
3.97
0.82
1.95
0.37
2.29
0.23
3.35
3.23
1.56
0.14
0.82
0.13
2.95
2.29
0.3
1.83
0.25
0.92
0.06
2.09
1.51
0.80
1.05
2.18
1.10
1.29
0.17
0.63
1.03

APR
6.60
0.43
1.54
2.69
0.36
2.56
6.73
3.68
2.82
0.80
9.64
2.39
1.15
1.46
1.89
4.00
2.32
0.87
2.1
1.74
1.23
0.33
4.52
1.33
2.52
4.28
3.89
1.97
1.09
1.36
2.49
1.72
3.21
5.50
1.46
0.46
3.25
0.26
3.34
0.18
0.59
8.03
0.97
2.3%
1.44
0.15

. 3.27

2.74
2.42
1.65
3.16
2.17
2.49
3.02
0.72
1.93
1.38
2.88

MAY
4.70
2.63
1.56
4.43
2.22
3.85
3.52
0.33
3.54
4.99
2.22
1.18
3.35
6.53
3.36
3.36
2.12
3.43
2.19

16.45
4,16
2.00
3.26
1.47
3.39
2.30
5.55
3.54
7.24
2.52
3.92
1.53
1.52
1.29
3.75
6.44
417
0.77
3.21
5.06
0.46
6.93
2.92
3.93
1.53
0.69
1.45
3.14
1.59
$.56
3.99
0.64
5.24
2.25
6.19
1.46
8.28
2,04

JUR
0.65
0.93
1.35
5.95
3.50
6.20
4.23
2.34
2.07
0.85
2.29
6.49
3.54
1.68
5.7
2.50
1.89
0.66
0.07
7.88
5.73
3.59
3.98
1.21
6.05
1.99
0.77
3.82
3.08
2.68
2.39
2.35
7.19
4.68
4.3
2.63
2.20
1.00
4.67
1.49
0.94
1.49
Q.47
6.42
0.58
7.90
2.39
1.31
1.53
1.77
1.52
0.39
2.36
1.75
1.38
3.60
2.20
8.20

1980

JuL
4.43
0.60
0.14
6.28
2.36
1.00
1.50
2.95
0.59
0.72
2.55
4.22
0.68
3.87
0.34
2.62
14.24
0.90
2.22
5.18
2.60
1.02
4.02
5.47
3.09
2.68
2.7
2.56
0.06
0.89
0.10
0.34
0.98
2.20
2.73
0.24%
1.25
1.49
0.81
3.81
2.18
0.45
1.69
2.52
7.55
5.27
0.84
0.32
0.47
0.35
3.2
3.4
4.26
2.3%
0.52
0.74
2.03
8.18

AUG
3.7
0.58
0.77
7.61
3.68
0.13
0.36
1.00
0.13
2.17
1.00
0.60
3.90
0.43
0.28
1.17
3.37
4.92
1.62
0.12
1.92
0.56
0.44
3.09
1.12
2.67
4.22
0.18
4.34
0.39
2.22
3.49
0.76
6.16
2.95
0.30
0.00
3.00
0.51
2.27
0.73
0.35
4.43
1.33
5.74
2.17
0.89
1.14
1.9
1.85

12.23
1.41
0.98
2.62
1.24

12.10
7.37
0.63

SEP
0.42
4.54
2.65
6.99
1.62
2.67
1.39
4.67
2.07
3.52
1.27
1.87
4.43
3.3
0.77
0.02
8.40
1.25
1.43
7.36
8.95
1.59
0.78
1.36
1.37
4.50
5.32
6.07
0.57
5.18
3.10
0.06
2.21
2.49
2.89
1.37
2.38
2.63
1.23
3.26
0.80
4.94

10.65
1.62
0.41
0.53
2.37
2.46
7.43
4.15
4.51
5.29
4.08
2.00
8.06
2.61
3.01
3.50

ocT
2.47
0.60
4.28
5.77
2.82
0.93
1.89
4.37
0.31
2.86
2.63
2.19
0.31
3.33
10.50
0.84
0.05
0.59
0.41
0.86
3.49
2.12
0.22
2.68
2.90
4.12
6.70
0.52
4.35
5.04
2.62
0.54
1.28
4.92
0.20
1.27
0.00
4N
1.70
0.47
1.49
5.43
5.39
5.55
5.64
4.80
2.16
1.86
1.30
2.00
0.16
5.25
0.3
10.46
1.42
6.55
0.92
8.96

NOV
1.03
1.1
2.69
1.02
1.82
0.32
1.03
3.05
0.04
1.19
1.80
0.02
0.59
1.42
2.32
1.35
0.74
0.58
1.27
0.46
1.78
1.09
0.62
2.39
2.43
0.82
0.28
1.46
3.20
0.61
1.10
1.81
0.95
0.00
0.27
0.74
3.06
0.05

079

1.60
0.73
3.42
0.44
1.58
1.08
1.03
1.59
2.85
1.14
0.97
0.00
3.22
2.78
2.2
0.00
0.37
1.06
0.27

DEC
0.04
0.00
4.7
1.30
0.13
1.22
0.08
2.7
1.56
0.78
2.58
2.10
1.13
2.53
0.91
2.90
1.91
0.42
2.60
4.19
0.73
5.37
1.20
0.99
3.33
0.93
1.43
2.09
2.37
0.68
3.0
1.41
0.99
3.14
0.00
0.48
3.09
0.65
0.05
0.26
0.48
0.92
0.54
2.40
3.22
0.70
1.21
0.78
0.56
1.93
6.00
0.85
0.32
1.30
0.20
1.38
0.13
0.02

TOTAL
27.32
12.55
21.15.
47.54
22.53
23.36
23.89
32.57
17.56
18.47
31.30
26.56
21.76
27.75
28.45
27.23
40.17
18.29
19.07
47.55—
32.50
21.09
24.59
23.16
31.52
36.26
32.90
23.55
36.20
30.82
25.80
18.62
22.93
41.11
22.38
18.39
23.80
17.00
16.96
22.42
9.80
36.64
44.78
29.93
31.09
27.88
17.57
18.79
26.79
26.84
32.06
2.3
30.93
31.07
24.48
32.75
28.67
39.79
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AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

YEAR
1916
197
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
193¢
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1935
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973

JAN
1.43
0.80
0.16
2.75
3.03
0.60
0.72
0.28
0.83
0.14
2.01
0.89
0.66
0.74
0.72
4.37
0.65
2.65
2.87
0.16
0.36
0.83
1.54
2.14
0.36
3.24
0.28
0.45
2.03
29N
1.86
3.07
0.25
2.83
2.66
0.00
0.00
0.30
0.23
2.17
1.05
0.27
5.42
0.45
1.43
1.17
0.28
0.09
1.66
0.30
1.68
0.20
5.05
0.90
0.86
0.00
1.01
1.86

FEB
0.00
0.22
0.63
1.62
0.10
0.51
0.69
5.33
2.29
0.00
0.00
1.32
1.82
0.41
0.04
1.80
1.81
2.26
0.18
2.87
0.25
0.18
0.52
0.35
1.78
3.69
1.57
0.14
3.11
1.79
1.45
0.36
2.04
3.61
1.85
1.33
2.28
0.47
0.00
2.12
0.53

‘1.80

2.97
0.93
0.9
3.46
0.76
2.43
1.22
4.14
1.66
0.95
1.94
1.59
2.77
0.63
0.20
2.68

MAR
1.44
0.12
0.71
0.60
1.13
3.18
2.06
2.36
0.98
0.56
2.89
2.39
0.06
1.96
1.59
2.44
1.30
0.27
0.79
0.42
1.34
2.57
1.45
0.12
1.74
5.57
0.53
1.1
2.64
2.23
0.42
1.33
0.51
3.84
0.05
2.33
2.68
2.52
0.00
0.35
0.07
1.70
1.36
0.00
2.1
0.14
0.55
0.08
1.33
1.53
0.58
3.90
3.12
0.49
1.1
0.66
0.18
1.4

APR
7.96
0.25
0.77
3.32
0.29
3.02
6.12
3.88
3.50
0.60

13.01
2.61
1.16
1.48
1.9
3.67
1.44
1.02
2.28
1.65
0.54
0.28
5.22
0.17
1.97
4.31
5.04
1.26
0.81
2.34
4.30
0.60
2.40
7.1
0.48
0.00
2.38
0.84
2.15
0.22
0.02
8.67
1.53
2.04
0.18
0.16
2.65
2.32
2.05
3.66
1.90
1.66
2.63
2.58
0.29
2.80
0.26
5.7

MAY
3.51%
2.29
1.35
4.50
1.53
4.40
3.61
0.10
3.60
5.07
2.32
1.33
3.13
6.07
2.28
2.50
1.65
3.13
1.65

18.85
4.03
2.16
1.50
1.30
4.31
1.78
1.94
4.10
6.07
3.45
3.98
2.5
1.39
0.70
4.55
7.43
6.66
0.56
3.3
4.15
0.13
9.87
1.89
3.55
1.76
0.01
1.13
3.39
2.84
3.83
3.05
0.12
4.60
5.20
5.89
0.89
5.33

J2.15

JUN
0.77
0.36
1.05
6.12
2.90
5.82
3.39
2.29
2.04
0.80
2.46
7.30
3.57
1.72
5.67
1.90
2.3
0.69
0.00
6.02
5.47
2.73
0.49
0.26
5.82
3.79
0.68
2.36
2.86
3.65
2.15
2.66
7.96
5.02
4.46
1.41
1.4
0.32
2.47
1.76
0.04
2.51
8.98
2.27
0.34
6.94
2.62
3.34
3.7
0.36
1.53
0.83
3.65
2.36
1.40
5.7
1.34
a.51

1985

JuL
4.49
0.53
0.13
7.05
2.86
1.01
0.47
3.50
0.43
0.35
2.01
5.25
0.20
3.52
0.00
2.28
17.64
0.58
2.15
6.05
2.30
0.82
3.07
3.25
2.35
3.20
2.57
1.92
0.27
0.45
0.86
0.36
4.85
1.08
1.75
0.c0
0.36
0.00
0.92
1.10
4.19
0.12
1.17
1.80
3.7
6.25
0.06
0.03
0.04
4.54
0.18
0.04
3.26
0.81
0.44
0.32
0.87
6.64

AUG
3.69
0.42
0.35
5.77
2.45
0.06
0.16
0.68
0.01
2.02
0.7
0.75
4.75
0.56
0.00
0.80
3.08
6.15
1.98
0.00
1.36
0.81
0.16
5.02
1.38
3.87
2.52
0.7
4.44
0.00
5.03
4.89
0.50
4.15
1.70
0.00
0.00
4.82
0.25
6.09
1.48
0.37
1.24
0.99
4.10
1.81
1.06
0.47
1.78
2.1
8.95
4.53
1.06
5.81
1.3

11.09
5.89
1.54

SEP
0.17
4.66
2.51
$.55
1.88
2.25
1.22
3.53
1.37
3.05
1.51
1.44
4.08
3.14
0.82
0.00
8.06
1.10
0.98
7.44
5.48
0.85
0.61
1.65
0.47
3.87
4.03
3.29
0.37
7.00
1.80
0.36
5.37
2.25
2.29
0.89
2.29
3.84
1.18
0.29
0.18
5.98
8.83
S.11
0.54
0.07
1.51
3.10
5.51
2.30
1.7
5.53
4.85
2.87
7.14
2.42
3.81
3.96

ocT
2.26
0.86
4.63
5.9
2.63
0.93
1.86
4.29
0.16
1.87
2.7
1.01
0.23
3.65
11.00
0.67
0.00
0.56
0.29
0.45
3.15
1.63
0.51
2.77
2.24
3.23
1.35
0.39
4,10
1.18
3.8
0.63
2.07
6.82
0.00
1.12
0.00
6.92
3.19
0.29
2.83
4.33
7.15
6.77
5.74
5.53
0.49
1.95
2.09
2.49
0.24
1.94
0.25
7.03
0.69
5.10
.1
6.50

Nov
1.03
1.60
2.30
0.84
1.59
0.31
0.78
2.7
0.05
0.83
1.63
0.00
0.50
1.25
2.17
1.06
0.74
0.55
1.60
0.32
1.73
0.97
0.16
1.72
2.04
0.70
0.03
1.53
2.07
0.00
1.37
1.33
0.98
0.00
0.00
0.92
2.80
0.00
0.99
2.26
0.44
3.40
0.20
1.94
1.04
0.63
1.59
1.13
0.93
0.69
0.00
3.40
1.61
1.58
0.00
0.13
0.87
0.16

DEC
0.06
0.00
5.14
1.38
0.13
1.58
0.10
.M
2.02
0.84
2.12
2.09
0.94
2.30
0.88
2.96
1.55
0.44
3.30
3.98
0.52
5.38
1.30
0.99
3.54
1.04
0.18
0.74
1.98
1.60
2.32
1.08
0.50
2.46
6.00
0.20
2.30
0.85
0.00
0.07
0.33
1.01
0.44
1.17
4.32
1.07
0.88
0.466
0.59
3.43
0.00
0.79
1.12
1.85
0.23
1.25
0.23
0.00

TOTAL
26.81
12.11
19.73
45.41
20.52
23.67
21.18
31.72
17.28
16.13
33.42
26.38
21.10
26.80
27.16
26.45
40.26
19.40
18.07
48.21

26.53
19.21

16.53
19.75
28.01

38.28
20.72
18.00
30.75
26.60
29.35
18.98
28.82
39.90
19.79
15.63
23.16
21.46
16.72
20.87
11.29
40.03
41.18
27.02
26.26
27.26
13.58
18.99
23.78
29.41

21.54

. 23.89

33.14
33.05
22.13
31.00
21.10
40.85
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AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

YEAR
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

JAN
1.24
0.47
0.13
2.51
0.39
1.60
0.75
1.14
0.65
1.43
2.15
1.88
1.09
0.47
0.38
4.21

1.33

fEs
0.00
4.00
0.32
0.73
1.27
1.48
0.43
0.92
2.03
1.06
0.25
1.81
1.60
3.98
0.88
1.36

1.44

MAR
1.12
0.34
1.10
0.80
0.76
4.36
1.06
2.59
0.41
3.97
0.22
2.38
0.61
2.27
0.48
0.83

1.40

APR
1.09
3.35
5.44
4.32
0.92
4.92
0.76
5.70
1.25
0.16
1.05
1.60
1.87
1.65
0.95
1.20

2.43

MAY
4.79
S.42
5.61
1.7
2.13
2.18
4.14
3.76
5.19
2.93
1.16
3.n
5.87

11.69
2.03
0.55

3.47

JUN
2.12
1.82
4.38
2.26
2.38
7.95
0.04
8.23
0.80
4.15
3.15
1.21
4.03
9.93
2.24
1.74

3.08

1985

JuL
0.94
2.62
8.48
0.30
1.27
1.60
0.61
0.28
1.02
2.55
1.27
1.13
0.04
1.35
3.82
0.37

2.08

AUG
16.96
0.19
8.62
0.11
4.05
2.11
6.08
1.34
1.1
2.7
1.55
0.49
2.40
2.94
1.00
2.74

2.49

SEP
0.98
1.28
5.72
0.15
2.69
0.36
8.65
2.37
2.56
1.16
1.36
4.07
2.94
1.07
1.87
0.44

2.79

oct
3.69
3.01
5.27
1.56
0.80
0.13
0.75
6.9
0.75
2.41
6.39
4.38
9.54
0.21
1.85
4.67

2.78

NOV
1.47
0.12
1.62
2.09
3.08
3.40
3.09
0.17
3.10
2.96
0.76
2.36
1.97
2.1
0.15
1.54

1.26

OEC
3.49
1.03
2.13
0.46
1.54
2.03
1.03
0.57
1.52
0.35
4.41
0.36
4.72
2.45
0.58
0.46

1.46

TOTAL
37.89
23.65
40.82
17.06
21.28
32.13
27.38
33.98
20.38
25.87
3.7
25.40
36.68
0.1
16.23
20.13

26.01
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AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABQVE USGS¥

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
1964
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
2.38
0.96
0.27
2.89
2.78
0.83
0.92
0.33
1.08
0.29
2.33
0.96
0.70
0.95
0.77
4.64
2.00
2.52
5.08
0.65
0.45
1.08
3.19
2.02
0.48
2.92
0.13
0.12
2.58
3.83
2.61
2.7
0.15
4.17
0.99
0.12
0.35
0.24
0.71
1.28
0.72
0.45
3.90
1.16
1.60
0.40
0.45
0.00
3.00
0.40
1.76
0.27
6.77
0.47
0.96
0.09
1.47
2.48

FEB
0.00
0.59
0.78
1.7
0.30
0.47
0.75
5.42
2.42
0.01
0.08
2.32
2.80
0.58
0.33
2.17
2.63
2.33
0.81
3.07
0.43
0.12
1.05
0.82
3.05
4.75
1.32
0.18
4.00
4.09
1.78
0.70
3.46
3.89
3.29
1.72
1.53
0.96
0.00
2.713
1.36
1.35
3.35
0.84
1.10
5.50
0.60
2.05
1.85
4.60
1.37
0.85
2.04
2.39
3.93
1.45
0.44
2.68

MAR
2.1
0.05
0.69
1.68
1.34
3.52
2.74
2.7
2.3
0.32
3.83
2.07
1.20
1.97
1.82
2.64
2.26
0.57
1.50
0.55
1.8
2.43
1.57
0.39
1.98
4.23
0.50
0.99
3.76
4.26
0.88
2.04
0.38
2.54
0.30
3.42
2.98
1.30
0.32
1.60
0.20
4.4
1.85
0.00
2.20
0.20

- 1.00

0.00
1.05
1.20
1.29
0.83
3.20
2.24
2.39
0.28
1.48
1.72

APR
6.26
1.42
2.94
2.39
0.44
3.24
6.23
3.60
4.07
0.92
8.7
2.1
1.50
1.83
2.09
3.51
2.83
0.69
3.00
1.79
2.27
0.41
4.43
1.49
2.59
4.27
3.74
2.07
1.16
1.285
2.36
1.72
3.25
5.78
1.35
0.25
4.54
0.35
2.06
0.30
0.19
7.90
0.50
2.30
1.50
0.15
3.95
3.65
2.35
1.65
2.33
2.51
2.86
3.29
1.09
2.17
3.7
2.18

HAY
5.59
3.15
2.20
4.08
3.28
3.88
3.56
0.54
3.87
2.7
2.02
1.39
4.75
8.58
4.49
4.03
.75
3.78
2.19

17.50
5.47
3.35
3.50
1.49
3.27
2.37
6.03
3.46
7.40
2.47
3.86
1.40
1.45
0.77
4.31
5.30
3.38
1.40
3.61
3.84
0.67
8.05
2.25
3.81
1.85
0.75
1.35
3.60
0.80
8.00
6.85
1.15
4.60
2.48
7.83
4.02
9.15

2,61

JUN
0.54
0.69
1.51
6.01
3.9
7.84
3.49
1.82
3.65
0.21
2.22
5.76
3.04
2.08
$.27
g
1.68
0.68
0.07
9.32
5.68
4.26
4.44
1.34
6.08
1.75
0.78
4.02
3.17
2.68
2.43
2.04
7.42
5.09
4,61
2.50
2.99
1.68
3.00
1.35
2.28
2.00
9.95
4.50
0.45
7.90
2.50
2.00
1.30
0.95
2.45
0.89
2.41
3.18
2.53
3.85
2.21
7.14

2000

Jut
4.45
0.96
0.32
7.1
2.08
0.49
1.57
2.83
0.1
1.27
2.38
3.4
1.82
2.60
0.56
2.90
10.78
0.83
2.30
3.64
3.61
1.32
4.15
5.77
3.19
2.61
2.76
2.64
0.00
0.94
0.00
0.32
0.61
2.99
2.7
0.35
1.22
1.67
1.65
4.32
2.59
0.25
0.30
1.30
10.00
5.2%
1.40
0.60
1.15
0.35
.73
0.7%
3.26
1.86
0.9
0.73
5.05
9.10

AUG
3.79
0.54
1.32
6.61
4N
0.37
0.72
1.66
0.19
1.93
2.45
0.26
2.24
0.29
0.29
1.61
3.17
3.33
0.40
0.22
1.32
0.46
0.48
2.83
1.09
2.51
4.45
0.11
4.32
0.42
2.08
3.43
0.78
7.73
3.19
0.25
0.00
3.36
0.50
2.93
0.40
0.24
1.95
2.56
7.10
2.10
1.50
1.20
0.95
2.05
.n
1.09
0.41
2.36
0.38

20.14
6.48
1.52

SEP
0.68
3.64
2.69
7.96
1.61
4.55
1.82
4N
2.83
3.3
0.99
2.57
4.07
2.83
0.76
0.03
6.81
2.03
2.87
9.13

11.99
2.10
0.80
1.32
1.49
4.58
5.49
6.44
0.43
5.24
3.09
0.00
1.95
2.38
2.67
1.45
3.70
2.89
1.62
0.95
0.80
6.65

10.35
1.65
0.65
0.460
4.10
2.10
6.40
3.55
4.68
9.06
4.19
.21
6.86
1.79
2.68
5.7

ocT
2.50
0.35
2.95
5.53
2.16
0.8
4.05
3.68
0.23
3.26
1.98
2.25
0.63
2.68
9.48
0.71
0.07
0.83
0.19
1.53
3.18
2.01
0.18
2.67
2.99
4.24
7.41
0.54
4.50
5.45
2.40
0.55
1.25
5.58
0.10
1.25
0.00
8.07
2.38
0.45
1.16
5.95
6.00
8.55
5.55
3.50
1.40
2.35
0.95
0.46
0.46
4.26
0.47
12.78
2.47
7.42
1.44
7.61

NOv
1.16
6.85
3.00
0.99
2.68
0.35
1.56
4.00
0.04
2.09
1.99
0.06
0.83
1.89
2.39
1.65
0.55
1.00
2.00
0.74
2.01
1.42
0.68
2.48
2.48
0.84
0.31
1.45
3.41
0.70
1.03
1.86
0.97
0.00
0.35
1.02
2.60
0.00
1.24
1.92
0.80
3.30
8.15
1.95
1.35
1.00
1.90
2.35
2.00
0.00
0.00
3.40
2.99
1.70
0.00
0.48
2.32
0.69

DEC
0.11
0.00
5.48
1.36
0.18
1.24
0.11
3.45
1.93
0.87
2.67
2.67
1.45
2.49
0.84
3.34
2.63
0.50
2.73
4.64
1.25
5.26
1.19
0.99
3.30
0.92
1.60
2.27
2.49
0.60
3.19
1.43
1.05
3.36
0.00
0.55
4.01
0.87
0.15
0.33
0.55
0.70
0.43
2.30
4.10
0.50
1.35
0.75
0.65
0.41
0.03
0.98
0.28
1.18
0.51
1.7
0.46
0.17

TOTAL
29.55
13.21
24.13
48.39
25.67
27.63
27.3
35.02
22.66
17.16
31.64
25.83
25.01
28.78
29.10
29.96
38.15
19.09
23.13
se.m7
39.46
24.21
25.66
23.61
31.99
35.99
34.52
26.29
37.22
k3 )]
25.51
18.2%
22.72
44.28
23.87
18.18
27.30
22.79
17.24
22.00
11.72
40.98
40.96
30.92
37.55
28.25
21.50
20.65
22.45
23.82
34.66
26.00
33.46
36.12
29.86
44.13
36.35
43.61
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AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGSH

YEAR
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

JAN
1.8
0.72
0.36
3.13
0.59
3.59
1.40
1.2¢4
0.79
1.40
2.28
2.97
0.88
0.54
0.42
4.55

1.57

FEB
0.17
5.12
0.06
1.22
1.90
2.63
0.59
1.15
2.50
1.98
0.29
2.20
0.96
3.45
0.54
1.83

1.81

MAR
1.58
0.81
1.41
1.06
0.45
5.01
2.04
8.54
0.53
3.13
0.52
3.48
0.42
1.84
1.67
1.65

1.79

APR
2.49
6.57
7.63
8.23
1.41
2.80
0.92
4.87
2.46
0.46
0.37
2.61
2.78
1.72
1.06
1.08

2.65

MAY
4.43
9.50
5.07
4.37
0.74
1.05
3.59
3.83
5.63
2.89
2.25
4.36
S.46

10.59
1.81
0.69

3.90

JUN
1.28
2.61
2.98
3.8
2.97
5.04
0.02
8.92
3.63
5.27
1.52
2.40
5.36

15.53
3.17
2.06

3.45

2000

JuL
0.73
4.56
6.07
0.25
0.21
4.27
1.02
1.32
0.33
1.63
1.10
2.31
0.66
2.1
4.95
0.45

2.40

AUG
10.28
0.97
1.36
0.10
6.09
2.7
4.27
2.19
2.64
1.39
0.92
0.09
1.65
2.51
0.87
1.39

2.40

SEP
3.92
0.79
3.59
0.33

10.22
0.00
12.43
3.23
2.07
2.83
1.43
5.03
5.13
2.39
4.55
1.43

3.51

ocT
4,55
3.35
4.90
1.96
0.79
0.62
1.77
12.15
0.74
3.78
7.07
3.97
11.50
0.59
1.65
5.79

3.23

NoV
2.27
0.55
1.46
8.2¢
3.2
2.95
3.42
0.84
3.26
4.53
1.57
3.81
3.03
3.7
0.09
1.67

1.73

DEC
3.27
1.93
2.52
0.64
0.25
2.34
0.81%
0.38
1.90
0.42
6.52
0.59
5.66
2.61
0.53
0.29

TOTAL
36.78
37.38
37.41
33.34
29.34
33.00
32.29
48.65
26.28
29.7
25.85
33.83
43.50
47.73
1.3
22.87

30.10
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AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

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
1967
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
2.23
1.32
0.15
2.95
3.02
0.85
1.06
0.30
1.37
0.35
2.25
0.81
0.87
0.60
0.94
4.97
1.25

2.38

3.97
0.23
0.44
0.91
3.27
2.13
0.49
.n
0.16
0.24
2.59
3.7
2.33
2.76
0.16
4.02
1.18
0.1
0.17
0.09
0.51
1.41
0.95
0.52
5.46
1.19
1.60
1.24
0.62
0.22
2.67
0.40
1.88
0.22
6.09
0.77
1.04
0.07
1.30
2.45

FEB
0.00
0.61
0.82
2.13
0.24
0.4
0.76
6.33
2.52
0.00
0.08
2.29
3.24
0.44
0.27
2.19
2.36
2.49
0.40
3.12
0.30
0.16
1.01
0.77
2.m
$.17
1.37
0.19
3.77
3.9
1.76
0.66
.0
3.86
3.13
1.68
1.97
1.18
0.01
2.45
0.95
1.38
3.45
2.00
1.36
4.7
0.61
2.89
1.55
5.57
1.86
0.90
2.17
2.74
3.86
1.06
0.45
2.89

MAR
3.10
0.03
0.64
1.74
1.49
4.26
3.87
3.57
1.99
0.41
3.45
1.30
2.15
2.05
2.17
2.69
1.13
0.34
1.04
0.63
2.09
2.63
1.65
0.35
1.83
4.36
0.51
1.05
3.69
3.99
0.93
1.97
0.39
2.68
0.29
3.34
2.33
1.40
0.14
1.01
0.19
3.05
1.42
0.15
2.09
0.26
0.92
0.06
1.60
1.75
0.9
1.13
2.61
1.98
1.92
0.18
0.96
1.39

APR
5.81
2.42
3.63
2.81
0.34
3.9
6.45
3.12
6.12
1.09

10.31
1.78
1.79
2.39
2.50
2.90
1.7
0.88
3.10
1.97
1.37
0.48
4.63
1.38
2.43
4.47
4.00
2.07
1.16
1.59
2.58
1.60
3.16
5.93
1.34
0.28
2.40
0.59
1.43
0.22
0.83
7.76
1.54
2.7
1.40
0.25
4.41
3.97
2.29
2.19
3.08
3.81
3.23
2.77
1.01
1.9
2.14
3.83

MAY
5.52
R
3.27
3.77
3.73
4.60
3.39
0.40
3.49
2.02
1.81
1.63
6.45
8.46
3.40
4.81
1.75
2.99
1.30

20.46
5.19
3.32
4.25
1.61
3.7
2.4
5.50
3.57
7.34
2.43
3.66
1.49
1.44
0.76
4.25
5.91
3.13
0.9
2.80
6.36
0.46
7.61
2.55
3.13
1.88
0.55
1.51
2.56
2.70
5.91
6.64
1.14
4.23
4,06
9.63
2.30
7.35
2704

JUN
0.51
0.21
1.08
6.70
3.52
7.34
3.7
2.10
4.87
0.03
2.21
5.20
2.16
2.47
5.35
1.9
1.95
0.84
0.00
7.23
6.45
2.76
3.84
1.22
5.80
2.36
0.74
4.46
3.14
2.83
2.32
2.10
7.48
5.08
4.54
2.51
3.61
0.68
3.06
1.4
0.86
1.94
4.92
4.01
0.97
7.3
2.08
1.59
3.5
0.81
1.60
0.50
1.77
2.74
1.92
3.61
1.77
7.81

2007

JuL
4.19
1.32
0.54
7.93
2.68
0.26
0.78
2.89
0.04
1.46
1.69
2.56
2.46
2.18
0.23
2.52
14.16
0.67
2.1
5.45
2.84
1.01
3.75
5.42
3.10
2.60
3.34
2.92
0.03
0.9
0.09
0.32
1.05
2.78
2.66
0.32
1.39
0.95
0.87
2.29
1.96
0.08
0.88
1.60
7.08
3.81
0.43
0.49
0.85
0.20
3.15
1.01
3.25
1.15
1.56
0.51
3.54
10.17

AUG
5.13
0.62
0.88
1.55
4.12
0.68
0.80
2.27
0.00
1.66
3.44
0.19
1.37
0.27
0.19
1.63
3.38
4.95
1.14
0.20
1.13
0.81
0.61
3.27
1.08
2.19
4.56
0.09
4.66
0.44
2.39
3.58
0.75
7.33
3.3
0.34
0.01
3.00
0.60
1.98
2.11
1.24
1.76
1.44
3.33
1.86
1.3
0.96
1.51
1.04
8.01
2.32
0.51
2.8
1.57

18.64
6.44
1.04

SEP
0.58
2.96
1.78
7.32
1.7
6.40
2.60
4.45
2.40
2.59
1.13
1.41
3.36
2.17
0.57
0.00
6.92
1.29
1.76
8.74
5.45
0.85
0.91
1.34
1.40
4.96
5.38
6.44
0.42
5.44
3.18
0.04
2.30
2.37
2.83
1.79
4.36
5.90
0.57
1.14
0.84
4.65

11.26
2.57
0.95
0.52
3.06
1.80
4.47
2.64
4.56
9.00
4.93
2.29
5.87
1.74
3.07
6.09

ocT
2.50
0.23
2.61
4.23
1.50
0.82
6.40
3.14
0.10
1.66
1.01
1.42
0.83
2.17
7.32
0.52
0.05
0.93
0.20
0.65
2.76
1.63
0.21
2.48
3.06
4.04
7.26
0.81
4.19
S.04
2.55
0.56
1.33
5.72
0.1
1.15
0.00
4.93
2.06
0.43
2.12
4.44
6.88
8.58
7.27
5.86
0.61
2.08
1.72
2.64
0.48
3.66
0.43
9.26
1.59
6.89
1.76
7.22

NOV
1.19
0.93
2.17
0.74
2.80
0.35
1.47
4.09
0.02
2.51
1.70
0.05
0.81
1.81
2.50
1.29
0.55
0.91
2.42
0.59
1.76
0.97
0.62
2.52
2.45
0.81
0.31
1.59
3.37
0.68
1.07
1.81
0.97
0.00
0.33
1.05
3.20
0.06
1.642
2.09
1.75
3.04
0.34
1.78
1.40
0.92
1.79
2.0
2.64
0.53
0.00
3.27
2.52
1.50
0.01
0.45
1.99
0.53

DEC
0.20
0.00
5.80
1.45
0.16
1.36
0.15
3.88
2.63
1.03
2.01
2.73
1.18
2.61
0.73
3.56
1.86
0.49
3.30
3.73
0.71
5.38
1.26
1.03
3.18
0.94
1.45
2.13
2.36
0.66
3.10
1.39
0.99
3.26
0.0t
0.51
2.84
0.99
0.10
0.68
0.76
1.20
0.94
1.57
4.63
1.07
1.63
0.82
0.97
4.97
0.05
1.07
1.00
2.25
0.40
1.54
0.48
0.12

TOTAL
30.97
146.37
23.38
43.32
25.32
31.27
31.49
36.53
25.56
14.81
31.10
21.38
26.65
27.61
26.17
28.98
7.1
19.17
20.75
52.99
30.50
20.90
26.00
23.53
31.30
37.43
34.58
25.57
36.73
31.67
25.96
18.29
23.35
3.7
23.99
18.98
25.41
20.73
13.56
21.45
13.77
36.91
41.40
30.75
33.97
27.63
18.98
19.44
26.49
28.65
3e.22
28.03
32.713
34.33
30.38
38.89
3n.23
45.58



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS¥

YEAR
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

JAN
1.8
0.67
0.25
2.8
0.50
3.00
0.80
1.34
0.70
1.81
1.94
2.22
1.04
0.50
0.38
3.7

1.54

FEB
0.10
5.23
0.18
0.99
1.60
1.83
0.50
0.94
2.03
1.54
0.43
1.99
0.90
3.3
1.37
1.06

1.82

MAR
1.64
0.48
1.26
0.94
0.60
.21
1.16
5.53
0.46
3.21
0.47
2.81
0.58
1.72
1.1
1.88

1.69

APR
1.68
5.06
6.60
6.40
1.18
3.98
0.98
3.70
2.02
0.37
0.73
1.84
2.12
2.01
0.92
0.84

2.67

MAY
5.48
7.59
5.32
3.15
1.39
1.64
4.68
4.67
6.59
3.09
1.37
3.53
5.86

12.47
1.39
0.85

3.95

JUN
0.78
2.24
3.64
3.08
2.69
7.06
0.02
5.7
2N
3.70
2.08
3.14
5.80

12.00
1.95
1.42

3.15

2007

JuL
0.43
3.65
7.20
0.27
0.71
2.95
0.61
2.18
0.34
1.15
0.56
2.13
0.66
2.05
3.06
0.74

2.23

AUG
13.41
0.60
1.01
0.10
5.13
1.75
4.54
1.12
1.98
2.43
0.46
0.00
0.85
2.27
0.62
0.60

2.32

SEP
3.36
1.02
4.59
0.25
6.69
0.02
6.79
2.26
1.97
2.51
2.45
4.12
3.61
1.61
2.38
1.08

3.14

ocY
3.59
3.19
5.07
1.7
0.79
0.35
1.05
7.93
1.13
2.94
6.98
6.34
11.34
0.33
1.69
4.35

2.99

NOV
1.95
0.40
1.54
5.36
3.462
1.72
3.36
0.44
2.90
2.90
1.29
3.12
2.37
2.63
0.04
1.54

1.59

DEC
2.75
1.5
2.34
0.56
0.85
1.96
0.69
0.67
1.58
0.53
4.54
0.30
5.01
2.17
0.34
0.41

1.67

TOTAL
36.96
31.65
39.01
25.7
25.56
30.47
25.19
36.56
23.83
26.18
23.32
31.54
40.15
43.50
15.16
18.49

28.75



-

AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

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
19351
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
19N
1972
1973

JAN
1.82
0.75
0.23
2.78
2.86
0.68
0.75
0.31
0.83
0.17
2.15
0.96
0.62
0.92
0.69
4.37
0.82

2.67

3.13
0.25
0.36
0.87
3.19
2.02
0.48
2.92
0.13
0.12
2.58
3.83
2.41
2.2
0.15
4.17
0.99
0.12
0.35
0.2¢
0.7
1.28
0.72
0.45
3.90
1.16
1.60
0.40
0.45
0.00
3.00
0.40
1.75
0.26
6.61
0.51
0.95
0.08
1.43
2.42

FEB
0.00
0.35
0.67
1.57
0.19
0.51
0.7
5.08
2.31
0.01
0.03
1.49
2.04
0.51
0.17
1.93
1.88
2.23
0.27
2.87
0.28
0.17
1.05
0.82
3.05
4.75
1.32
0.18
4.00
4.09
1.78
0.70
3.46
3.89
3.29
1.72
1.53
0.96
0.00
2.73
1.36
1.35
3.35
0.84
1.10
5.50
0.60
2.05
1.85
4.60
1.40
0.86
2.03
2.32
3.82
1.38
0.42
2.68

MAR
1.38
0.10
0.72
0.97
1.16
3.07
1.96
2.28
1.51
0.44
3.35
2.51
0.18
1.94
1.57
2.50
1.52
0.32
0.89
0.41
1.3
2.53
1.57
0.39
1.98
4.23
0.50
0.99
3.76
6.2
0.88
2.04
0.38
2.54
0.30
3.42
2.98
1.30
0.32
1.60
0.20
.14
1.85
0.00
2.20
0.20
1.00
0.00
1.05
1.20
1.23
1.11
3.19
2.08
2.27
.31
1.36
1.67

APR
7.48
0.37
1.35
2.85
0.38
2.89
6.09
3.93
3.08
0.66

10.96
2.53
1.20
1.44
1.90
3.80
1.67
0.98
2.28
1.62
0.75
0.27
4.43
1.49
2.59
4.27
3.74
2.07
1.16
1.25
2.36
1.72
3.285
5.78
1.35
0.25
4.54
0.35
2.06
0.30
0.19
7.90
0.50
2.30
1.50
0.15
3.95
3.65
2.35
1.65
2.29
2.43
2.8
3.23
1.02
2.23
2.9
2.50

MAY
4.29
2.43
1.33
4.45
2.03
3.99
3.64
0.30
3.82
4.42
2.28
1.28
3.20
7.02
3.42
2.82
1.85
3.29
1.82

18.30
4.12
2.20
3.50
1.49
3.27
2.37
6.03
3.46
7.40
2.47
3.86
1.40
1.45
0.77
4.1
5.30
3.38
1.40
3.61
3.84
0.67
8.05
2.25
3.8
1.85
0.75
1.35
3.60
0.80
8.00
6.50
1.06
4.60
2.73
7.65
3.74
8.80

/.57

JUN
0.69
0.63
1.35
5.87
3.39
6.7
3.3
2.03
2.35
0.64
2.38
6.91
3.64
1.73
5.50
2.44
2.27
0.66
0.01
6.48
5.34
3.03
4.44
1.34
6.08
1.75
0.78
4.02
3.7
2.68
2.43
2.04
7.42
5.09
4.61
2.50
2.9
1.68
3.00
1.35
2.28
2.00
9.95
4.50
0.65
7.90
2.50
2.00
1.30
0.95
2.37
6.88
2.52
3.10
2.43
4.02
2.13
7.26

2015

JuL
4.56
0.57
0.13
6.82
2.39
0.89
1.1
3.2¢
0.34
0.63
2.36
4.84
0.59
3.5
0.31
2.62
16.86
0.62
2.19
5.67
2.47
0.89
4.15
S.77
3.19
2.61
2.76
2.64
0.00
0.94
0.00
0.32
0.61
2.9
2.7
0.35
1.22
1.67
1.65
4.32
2.59
0.25
0.30
1.30
10.00
5.25
1.40
0.60
1.15
0.35
5.23
0.65
3.24
1.75
0.87
0.69
4.67
8.88

AUG
3.32
0.44
0.84
7.63
3.59
0.08
0.34
0.85
0.13
2.07
1.04
0.59
4.10
0.47
0.13
1.09
3.05
5.79
1.81
0.01
1.39
0.74
0.48
2.83
1.09
2.51
4.45
o.Nn
4.32
0.42
2.08
3.43
0.78
7.73
3.19
0.25
0.00
3.36
0.50
2.93
0.40
0.24
1.95
2.56
7.10
2.10
1.50
1.20
0.95
2.05
7.82
1.40
0.47
2.67
0.46

19.32
6.43
1.52

SEP
0.38
4.50
2.86
6.62
1.75
2.52
1.20
4.18
2.03
3.37
1.27
2.21
4.30
3.23
0.856
0.02
8.00
1.26
1.23
7.56
6.79
1.10
0.80
1.32
1.49
4.58
5.49
6.44
0.43
5.24
3.09
0.00
1.95
2.38
2.67
1.45
3.70
2.89

1.62

0.95
0.80
6.65
10.35
1.65
0.65
0.60
4.10
2.10
6.40
3.55
4.42
8.74
4.25
2.27
6.89
1.85
2.78
5.55

ocT
2.34
0.71
46.12
6.17
2.66
0.91
1.94
4.23
0.23
2.85
2.77
1.72
0.3
3.45
1"m.n
0.75
0.01
0.55
0.28
0.63
3.22
1.7
0.18
2.67
2.99
4.24
7.41
0.54
4.50
S.45
2.40
0.55
1.25
5.58
0.10
1.25
0.00
8.07
2.38
0.45
1.16
5.95
6.00
8.55
5.55
3.50
1.40
2.35
0.95
0.66
0.44
4.05
0.45
12.26
2.31
7.21
1.41
7.51

Nov
1.07
1.31
2.81
0.97
1.96
0.33
1.09
3.18
0.05
1.16
1.85
0.03
0.62
1.51
2.22
1.39
0.73
0.58
1.54
0.36
1.78
1.06
0.68
2.48
2.48
0.8
0.31
1.45
3.4
0.70
1.03
1.86
0.97
0.00
0.35
1.02
2.60
0.00
1.26
1.92
0.80
3.30
0.15
1.95
1.25
1.00
1.90
2.35
2.00
0.00
0.00
3.40
2.86
1.69
0.00
0.45
2.19
0.64

DEC
0.05
0.00
5.17
1.34
0.15
1.42
0.09
2.88
1.78
0.80
2.52
2.28
1.21
2.33
0.90
3.03
1.7
0.44
3.19
4.16
0.63
5.35
1.19
0.99
3.30
0.92
1.60
2.27
2.49
0.60
3.19
1.43
1.05
3.36
0.00
0.55
6.01
0.87
0.15
0.33
0.55
0.70
0.41
2.30
4.10
0.90
1.35
0.75
0.65
0.41
0.03
0.96
0.36
1.24
0.48
1.67
0.44
0.15

TOTAL
27.38
12.16
21.57
48.05
22.50
23.99
.27
32.46
18.35
17.23
32.94
27.55
22.02
27.88
28.77
26.76
40.38
19.38
18.63
48.31
28.45
19.93
25.66
23.61
31.99
35.99
34.52
26.29
37.22
1N

25.51

18.21

22.72
44.28
23.87
18.18
27.30
22.79
17.24
22.00
11.72
40.98
40.96
30.92
37.55
28.25

21.50
20.65
22.45

23.82

33.47
25.81

33.43
35.84
29.16
42.94
34.96
43.36



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

YEAR
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

JAN
1.76
0.70
0.34
3.07
0.57
1.80
1.73
1.27
0.81
1.19
3.2
2.53
0.90
0.81
0.49
5.22

1.49

FEB
0.15
5.02
0.08
1.18
1.84
1.78
0.49
1.68
2.48
2.10
0.19
2.40
0.77
3.38
0.64
2.30

1.74

MAR
1.54
0.59
1.38
1.04
0.48
5.76
2.22
5.46
0.55
3.61
0.49
2.81
0.38
2.12
0.72
0.97

1.64

APR
2.36
6.28
7.43
7.87
1.37
5.33
0.73
7.04
1.96
0.31
0.35
3.50
2.21
1.54
1.10
1.01

2.64

MAY
4.46
9.13
S.12
4.13
0.87
1.26
4. 21
3.33
6.72
4.15
1.91
3.90
5.26

10.86
2.57
0.92

3.7

JUR
1.36
2.54
3.Nn
3.67
2.92
5.46
0.13

11.62
1.5
6.32
2.43
2.40
4.53
9.80
4.55
4,80

3.38

2015

JuL
0.75
4.38
6.29
0.25
0.31
3.72
1.34
0.77
0.49
2.02
1.58
0.39
0.18
2.28
6.85
0.73

2.48

AUG
10.89
0.90
1.29
0.10
5.90
3.1
5.25
1.65
1.04
1.60
1.54
0.51
4.18
5.41
1.30
2.63

2.54

SEP
3.65
0.83
3.78
0.31
9.54
0.02

17.74
2.56
4.14
1.42
1.70
5.41
2.90
2.68
1.98
0.23

3.33

ocT
4,47
3.32
4.93
1.92
0.79
0.26
0.7
7.60
0.85
4.23
9.89
2.42
9.92
0.69
1.99
5.98

NOV
2.20
0.60
1.47
7.68
3.66
2.62
3.17
0.50
3.15
4.90
0.67
2.58
2.44
2.72
0.12
2.17

1.59

DEC
3.29
1.85
2.48
0.62
0.37
2,13
1.34
0.43
1.92
0.41
7.29
0.65
5.65
2,45
0.77
0.29

1.61

TOTAL
36.88
36.13
37.72
31.85
28.61
33.85
39.09
43.92
25.40
32.25
31.25
30.00
39.33
46,73
23.07
27.24

29.37



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

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
1962
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
197
1972
1973

JAN
1.64
0.94
0.16
2.80
3.03
0.67
0.81
0.29
0.97
0.20
2.07
0.87
0.72
0.70
0.78
4.52
1.07
2.46
3.65
0.21
0.42
0.88
2.58
2.17
0.44
3.24
0.22
0.38
2.46
3.46
2.14
2.86
0.19
3.55
1.7
0.06
0.24
0.19
0.57
1.44
0.85
0.46
4.70
1.08
1.38
0.83
0.49
0.10
2.1
0.39
1.83
0.20
5.91
0.89
0.98
0.03
1.14
2.20

FEB
0.00
0.32
0.8
1.75
0.1
0.48
0.71
5.59
2.35
0.00
0.02
1.57
2.19
0.42
0.10
1.90
2.20
2.42
0.34
3.04
0.29
0.16
0.79
0.58
2.27
4.72
1.47
0.17
3.40
3.24
1.67
0.56
2.87
3.7
2.62
1.54
1.79
0.99
0.01
2.54
1.10
1.42
3.34
1.3
1.18
4.73
0.62
2.43
1.66
4£.93
1.89
0.93
2.10
2.35
3.40
0.80
0.35
2.85

MAR
1.87
0.10
0.69
0.89
1.22
3.46
2.53
2.67
1.24
0.52
3.04
2.1
0.60
1.98
1.74
2.51
1.18
0.32
0.97
0.57
1.87
2.82
1.60
0.24
1.73
4N
0.52
1.10
3.38
3.35
0.85
1.75
0.43
3.14
0.23
3.01
2.69
1.49
0.2
1.21
0.18
3.42
1.62
0.06
2.15
0.21
0.92
0.03
1.30
1.46
0.69
2.34
2.69
1.31
1.48
0.36
0.52
.21

APR
7.40
0.81
1.51
3.19
0.30
3.26
6.20
3.68
4.18
0.73

12.31
2.39
1.32
1.72
2.12
3.47
1.66
0.92
2.87
1.88
1.13
0.42
4.96
0.84
2.17
4 .49
4.53
1.73
1.08
2.09
3.19
1.26
2.90
6.41
1.15
0.27
3.44
0.50
1.82
0.26
0.42
7.94
1.04
2.44
1.30
0.19
3.97
3.62
2.29
2.1
2.76
3.22
3.06
2.57
0.69
2.22
1.13
4.98

HAY
4.03
2.66
1.85
4.31
2.10
4.45
3.55
0.18
3.57
4.28
2.19
1.41
3.9
6.69
2.57
3.10
1.72
3.03
1.40

20.00
4.86
2.98
3.40
1.53
4.13
2.16
3.82
3.8
6.98
2.64
3.55
1.78
1.43
0.74
4.23
7.14
3.68
1.12
3.26
4.87
0.52
8.10
2.33
3.51

1.85
0.58
1.39
3.16
1.80
6.67
5.11
0.71
4.30
4.88
8.50
1.33
6.11
A.96

JUN
0.70
0.32
1.06
6.27
3.06
6.22
3.49
2.24
a.m
0.60
2.39
6.76
3.20
1.91
5.59
1.90
2.06
0.80
0.00
6.88
6.17
2.75
2.1
0.77
5.70
3.19
0.70
3.76
3.04
3.16
2.18
2.30
7.64
5.06
4.41
2.29
3.04
1.12
2.96
1.42
1.45
2.04
7.85
4.04
0.74
7.48
2.35
2.00
2.47
0.82
1.38
0.56
2.40
2.48
1.57
4,42
1.49
8.25

2027

JuL
4.61
0.74
0.23
7.28
2.81
0.81
0.55
3.3
0.33
0.64
1.93
4.55
0.78
3.17
0.06
2.34
15.16
0.64
2.12
5.62
2.68
0.95
3.3
4.39
2.75
2.84
3.25
2.61
0.11
0.77
0.36
0.34
2.36
2.10
2.39
0.21
1.18
1.18
1.25
3.13
2.54
0.17
0.63
1.48
8.09
4.80
0.86
0.49
0.90
0.80
1.34
0.68
3.26
0.85
1.25
0.38
2.09
8.96

AUG
4,06
0.47
0.49
4.67
2.88
0.22
0.32
1.09
0.01
1.93
1.42
0.61
3.87
0.49
0.05
1.01
3.30
5.30
1.38
0.14
1.20
0.81
0.47
4,17
1.21
2.77
3.76
0.34
4.93
0.35
3.30
4.03
0.66
6.06
3.15
0.42
0.00
3.40
0.51
2.94
1.21
0.65
1.79
1.93
5.25
1.97
1.37
1.02
1.27
1.66
8.47
3.5
0.76
4.15
1.73
15.19
6.20
1.14

SEP
0.28
4.22
2.32
6.01
1.84
3.33
1.58
3.77
1.64
2.93
1.41
1.43
3.89
2.89
0.75
0.00
7.25
1.23
1.53
8.36
5.46
0.85
0.83
1.48
0.98
4.66
4.78
5.13
0.40
6.00
2.94
0.15
3.36
2.32
2.95
N
3.79
4.19
1.15
0.9
0.74
5.78

10.53
2.43
0.76
0.50
3.38
2.10
5.53
3.04
3.39
7.56
5.06
2.55
6.17
2.0
3.46
5.30

ocT
2.32
0.70
4N
5.47
2.34
0.90
3.04
3.99
0.14
1.82
2.30
1.12
0.38
3.27
10.05
0.63
0.04
0.82
Q.23
0.59
2.88
1.63
0.34
2.53
2.74
3.62
4.75
0.74
3.89
3.73
2.98
0.58
1.59
6.16
0.1
0.99
0.00
6.69
2.35
0.42
1.74
5.16
6.49
8.35
6.25
4.68
0.98
2.20
1.39
1.66
0.39
2.82
0.35
7.54
1.02
6.03
1.56
6.84

Nov
1.07
1.43
2.27
0.81
1.90
0.32
0.96
3.07
0.04
1.26
1.65
0.01
0.58
1.39
2.26
1.12
0.60
0.81
2.19
0.51
1.7
0.97
0.40
2.20
2.27
0.75
0.20
1.62
3.02
0.49
1.17
1.64
0.97
0.00
0.24
1.06
2.86
0.02
1.28
2.03
1.13
3.21
0.23
1.88
1.28
0.92
1.82
2.07
2.12
0.29
0.00
3.29
2.04
1.49
8.01
0.31
1.45
0.34

DEC
0.10
0.00
.3
1.40
0.14
1.52
6.1
3.06
2.18
0.89
2.09
2.235
1.00
2.38
0.84
3.12
1.77
0.48
3.30
3.81
0.66
5.38
1.30
1.03
3.28
0.99
0.86
1.49
2.15
0.93
2.83
1.29
0.82
2.94
0.03
0.39
3.34
0.92
o.n
0.44
0.61
0.94
0.62
1.87
4,33
0.99
1.40
0.77
0.77
2.57
0.03
0.97
1.21
2.33
0.31
1.38
0.38
0.06

TOTAL
27.89
12.70
20.48
46,87
a1.77
25.64
23.85
32.97
19.43
15.79
32.82
25.08
22.54
27.01
26.90
25.62
38.01
19.24
19.98
51.61
29.36
20.41
22.19
21.92
29.66
38.35
28.84
22.92
34.85
30.23
27.15
18.53
25.24
42.24
23.28
19.49
26.05
21.81
15.48
21.65
12.48
39.26
41.16
30.38
36.77
27.88
19.54
19.97
24.20
26.40
27.27
26.79
32.74
33.40
27.10
34.45
25.90
44.08



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

YEAR
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

JAN
1.57
0.58
0.18
2.64
0.43
2.17
0.48
1.24
0.66
1.66
1.99
1.93
1.09
0.47
0.37
3.86

1.2

FEB
0.04
4.75
0.27
0.83
1.40
1.53
0.45
0.88
1.96
1.21
0.35
1.85
1.29
3.91
1.22
1.10

1.65

MAR
1.44
0.40
1.16
0.85
0.70
4.16
0.97
3.50
0.42
3.64
0.33
2.48
0.62
2.00
0.63
1.34

1.53

APR
1.5
4.01
5.89
5.13
1.02
4.63
0.87
4.60
1.53
0.24
0.96
1.57
1.90
1.85
0.92
1.01

2.57

MAY
5.43
6.26
5.50
2.31
1.84
2.03
4.52
4.30
5.92
3.00
1.13
3.52
5.93

12.31
1.67
0.70

3.n

JUN
1.22
1.98
4.09
2.58
2.50
7.85
0.03
6.64
1.20
3.70
2.7
2.17
4.89

10.44
1.90
1.45

3.12

2027

JuL
0.58
3.02
7.98
0.29
1.05
2.01
0.54
1.25
0.72
1.86
0.87
1.57
0.32
1.64
3.16
0.57

2.20

AUG
15.58
0.35
0.77
0.11
4.47
1.79
5.42
1.10
1.45
2.75
0.99
0.25
1.55
2.55
0.79
1.66

2.42

SEP
2.25
1.18
5.28
0.19
4,26
0.21
6.88
2.19
2.24
1.74
1.98
3.95
3.06
1.18
1.83
0.70

2.98

ocT
3.41
3.08
5.19
1.64
0.80
0.19
0.80
6.83
0.97
2.51
6.58
5.63
10.34
0.21
1.78
4.31

2.87

NOV
1.68
0.23
1.5¢9
3.36
3.21
2.49
3.20
0.24
2.96
2.69
0.97
2.62
2.06
2.20
0.10
1.51

1.4

DEC
2.93
1.22
2.21
0.50
1.27
1.95
0.85
0.65
1.50
0.44
4.16
0.29
4.75
2.27
0.44
0.46

1.55

TOTAL
37.39
27.05
40.12
20.41
22.94
31.0%
25.22
33.43
21.56
25.43
23.06
27.84
37.80
41.04
14.81
18.67

27.43



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

YEAR
1916
197
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
195¢
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973

JAN
2.26
1.34
0.15
2.96
3.02
0.86
1.07
0.30
1.39
0.36
2.26
0.81
0.88
0.59
0.95
4.99
2.13
1.92
5.25
0.38
0.51
1.04
3.38
2.16
0.50
2.67
0.15
0.39
2.n
3.35
2.12
2.71
.21
2.62
1.42
0.46
0.17
0.16
0.56
1.54
0.98
0.50
$.40
1.09
1.40
1.35
0.60
0.47
2.79
0.54
1.77
0.23
5.94
0.86
1.00
0.06
1.25
2.56

FEB
0.00
0.62
0.83
2.15
0.25
0.41
0.76
6.37
2.53
0.00
0.08
2.33
3.29
0.44
0.28
2.20
2.81
2.80
0.72
3.03
0.39
0.09
1.02
0.65
2.20
6.48
1.29
0.15
2.63
2.89
1.66
0.49
2.87
4.88
1.94
1.99
1.95
1.06
0.02
2.20
0.92
1.51
3.40
2.30
1.53
3.68
0.63
2.95
1.89
5.85
2.25
0.%0
1.92
3.09
3.78
1.01
0.47
2.86

MAR
3.16
0.03
0.64
1.78
1.50
4.30
3.94
3.61
2.03
0.40
3.47
1.26
2.23
2.05
2.19
2.70
0.41
0.28
1.36
1.33
2.56
.
1.97
0.3
1.33
4.66
0.35
1.15
3.13
.M
1.04
1.60
0.47
2.59
0.22
2.35
2.34
1.19
0.10
0.90
0.18
3.10
1.39
0.21
2.2
0.26
0.97
0.07
1.66
1.90
0.86
1.15
2.47
1.94
2.3
0.15
0.97
1.55

APR
5.73
2.50
3.74
2.79
0.34
3.97
6.46
3.09
6.22
.1

10.21
1.75
1.81
2.42
2.52
2.87
2.32
0.73
3.79
2.03
1.89
0.62
4.80
1.08
1.87
4.77
5.54
2.10
1.10
2.80
3.33
0.97
2.68
7.17
2.23
0.42
2.21
0.63
1.39
0.21
0.96
7.93
1.62
2.78
1.54
0.31
5.20
3.81
2.13
2.19
3.15
3.29
2.69
2.47
0.95
1.80
2.28
4.17

MAY
5.59
3.77
3.34
3.7
3.81
4.61
3.38
0.41
3.49
1.91
1.7%
1.64
6.57
8.55
3.44
4.90
2.13
2.68
1.06

19.51
6.02
3.67
4.73
1.57
4.39
2.59
3.85
4.08
6.67
2.19
2.83
2.00
1.67
1.02
3.78
9.33
3.0
0.83
2.59
6.03
0.41
7.73
3.93
3.05
1.90
0.44
1.55
2.49
2.91
5.76
7.56
1.28
3.60
4.66
7.53
2.2
8.05
1.83

JUN
0.50
0.20
1.08
6.72
3.54
7.40
3.78
2.09
4.97
0.00
2.20
$.12
2.1
2.50
$.34
1.9
1.17
2.04
0.58
8.40
8.98
3.35
2.50
0.87
5.94
3.45
0.80
4.88
2.75
3.12
2.1
2.04
7.09
6.84
4.87
1.30
3.26
0.78
2.82
1.37
0.65
2.02
4.05
4.46
1.22
6.99
2.43
1.41
3.57
1.23
1.70
0.48
1.69
2.62
1.52
4.03
2.10
7.3

F-1, F-2 & F-3

JuL AUG
4.18 5.18
1.35 0.63
0.55 0.90
7.96 1.39
2.67 4.18
0.23 0.70
0.79 0.82
2.87 2.33
0.03 0.00
1.50 1.65
1.68 3.54
2.46 0.17
2.54 1.24
2.13 0.26
0.24 0.20
2.53 1.66
8.89 4.53
1.10 3.58
2.06 0.09
4.01 0.28
3.17 1.01
1.72 0.74
2.30 0.64
4.46 3.36
2.49 0.86
2.42 1.22
5.36 4.25
2.87 0.19
0.51 6.43
0.9 0.53
0.61 4.55
0.39 3.78
2.73 0.56
1.52 3.37
2.24 3.24
0.61 0.50
1.63 0.01
0.80 3.19
0.87 0.67
1.81 1.86
1.61 2.44
0.10 1.14
0.79 1.54
2.27 1.40
6.29 3.35
4.1 1.60
0.29 1.05
0.49 0.75
0.68 1.88
0.20 1.36
2.80 7.62
1.38 2.3
2.66 0.56
1.12 3.23
1.38 1.36
0.41 17.03
2.99 6.18
9.02 1.5

SEP
0.60
2.90
1.75
7.39
1.73
6.55
2.65
4.48
2.44
2.57
1.12
1.41
3.33
2.13
0.56
0.60
6.34
1.37
2.05

10.67
4.30
1.12
1.46
1.43
1.23
5.3
5.46
4.83
0.49
6.06
4.4
0.22
3.56
1.60
2.18
2.
5.36
5.85
0.59
1.09
0.79
.47

11.57
2.55
1.02
0.76
3.34
1.70
4.15
2.35
4.25
9.42
4.60
2.25
4.86
2.13
3.12
8.08

ocr
2.51
0.21
2.54
4.17
1.46
0.82
6.57
3.10
0.10
1.65
0.95
1.44
0.85
2.12
7.18
0.51
0.07
0.9
0.07
1.09
2.31
2.07
0.32
1.63
3.78
2.84
5.81
1.01
2.66
3.07
3.04
0.55
1.81
6.53
0.14
0.43
0.00
4.37
2.15
0.42
2.15
4.32
6.59
8.86
7.29
5.35
0.48
2.03
1.99
2.66
0.38
3.09
0.33
9.75
1.52
6.63
1.91
7.46

NOv
1.20
0.90
2.17
0.74
2.84
0.35
1.50
4.14
0.02
2.57
1.70
0.05
0.82
1.83
2.51
1.30
0.2%
0.89
2.68
0.40
1.86
0.89
0.47
2.48
2.18
0.65
0.32
1.90
3.23
0.48
1.28
1.41
0.96
0.00
0.22
1.08
3.51
0.07
1.38
2.1
1.70
3.12
0.38
1.85
1.34
1.06
1.85
1.96
2.36
0.59
6.00
3.06
2.61
1.47
0.01
0.66
1.85
0.50

DEC
0.21
0.00
5.82
1.45
0.16
1.35
0.15
3.92
2.65
1.04
2.01
2.75
1.19
2.62
0.72
3.58
1.83
0.60
3.39
3.15
1.0
4.97
1.35
1.09
3.25
0.82
1.04
1.60
2.13
1.00
2.61
1.18
0.69
2.50
0.01
0.23
.7
1.14
0.10
0.74
0.76
1.18
0.92
1.73
4.50
0.98
1.72
0.84
1.00
5.51
0.05
1.22
0.98
2.29
0.32
1.57
0.46
0.10

TOTAL
31.12
14.45
23.51
43.24
25.50
31.55
31.87
36.M
25.87
14.76
31.01
21.19
26.86
27.84
26.13
29.15
33.05
18.91
a.1n
54.49
34.00
22.99
26.95
21.09
30.04
37.89
3621

25.16
36,42
29.12
29.35
17.34
25.09
40.65
22.50
1.4

26.20
20.08
13.25
20.28
13.56
37.13
41,57
32.56
33.60
26.89
20.12
18.95
26.81

30.14
32.37
27.81

30.05
35.54
26.54
37.69
31.62
46.67



F@
FN

T

AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS¥#

YEAR
1974
1975
1976

1977 .

1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

JAN
1.79
0.79
0.26
2.85
0.49
2.75
0.77
1.51
0.45
1.94
1.90
2.21
0.89
0.62
0.17
3.09

1.54

FES
0.11
4.90
0.15
0.96
1.58
1.45
0.66
0.74
1.94
1.42
6.79
2.52
1.07
3.95
1.46
1.02

1.81

MAR
1.44
0.43
1.16
1.00
0.65
4.20
0.83
4.73
0.43
4.15
G.54
3.06
0.46
1.7
0.68
1.3

1.66

APR
2.16
4.68
7.77
6.34
1.54
4.06
1.10
3.38
2.14
0.17
0.47
2.52
1.1
2.33
0.95
1.60

2.78

MAY
4.93
6.67
5.20
2.99
1.37
1.58
5.75
6.41
6.93
3.35
1.39
2.95
6.00

10.92
0.90
0.38

3.97

JUN
0.98
2.19
3.22
3.22
2.82
5.65
0.01
9.38
1.55
3.05
1.32
4.57
8.74

10.74
2.94
2.23

3.28

F-1, F-2 & F-3

JuL
0.42
4.23
6.81
0.20
0.82
3.13
0.75
1.65
0.15
2.64
0.34
1.27
0.30
2.36
2.62
0.62

2.1

AuG
12.76
0.92
1.17
0.13
5.94
2.07
4.18
0.61
2.06
3.20
0.37
0.04
0.79
2.69
0.28
1.02

2.28

SEP
2.86
1.26
4,00
0.66
7.07
0.24
5.07
1.36
1.89
1.50
1.4
3.47
2.88
1.77
2.41
0.82

ocTY
3.60
2.95
6.05
1.68
0.67
0.19
1.02
5.45
1.83
2.37
6.74
6.44
9.92
0.16
1.12
4,35

2.85

NOV
1.77
0.33
1.66
5.30
3.87
1.39
3.0
0.21
2.74
2.36
1.54
.77
2.35
2.28
0.02
1.65

1.56

DEC
2.65
1.54
2.46
0.54
1.35
2.30
0.57
0.74
1.47
0.27
2.86
0.42
4.62
2.01
0.38
0.40

1.62

TOTAL
35.47
30.88
39.90
25.87
28.17
29.01
24.01
36.16
23.59
26.41
19.66
32.23
39.13
41,54
13.93
18.70

28.57



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

YEAR
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
193
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
1.67
0.75
0.12
3.08
2.55
0.59
0.79
0.29
0.78
0.21
2.15
0.79
0.75
0.49
0.66
4.76
1.05
1.84
3.61
0.19
0.28
0.7t
2.26
1.94
0.46
2.41
0.41
0.72
2.10
2.37
1.98
2.85
0.24
2.52
1.37
0.04
0.1
6.15
0.29
1.55
0.74
0.35
5.88
0.54
1.12
1.25
0.38
0.18
1.64
0.29
1.58
0.15
4.61
0.74
1.02
0.02
1.43
1.86

FEB
0.00
0.24
0.65
1.69
0.22
0.55
0.73
5.32
1.92
0.02
0.08
1.58
1.97
0.31
0.29
1.59
2.45
2.40
0.42
2.52
0.18
0.15
0.64
0.40
1.66
3.50
1.58
0.1
1.77
1.88
1.10
0.30
2.08
3.81
1.49
1.16
1.86
0.84
0.00
1.0
0.54
1.65
3.28
1.59
1.20
3.15
0.57
2.35
1.25
4.00
1.80
1.10
2.15
1.83
2.63
0.73
0.20
2.86

MAR
1.37
6.08
0.73
1.53
0.89
3.38
2.93
3.22
1.36
1.28
3.3
1.66
0.72
2.03
2.18
1.54
1.1
0.29
0.78
1.35
1.47
1.89
1.33
0.22
1.34
3.66
0.54
0.84
2.38
2.59
0.73
1.28
0.31
2.19
0.13
2.17
2.61
1.14
0.03
0.32
0.08
2.21
1.47
0.06
1.58
0.12
0.53
0.06
1.57
1.94
0.72
1.38
1.66
0.85
0.81
0.17
0.16
0.77

APR

4.56
0.58
2.15

2.7%
0.43
2.76
5.46
2.87
N

0.72
8.61

1.43
1.49
1.22
2.78
3.70
1.50
0.64
2.70
1.82
1.21

0.55
3.63
0.28
1.96
4.92
3.0n

1.40
0.88
2.63
4.17
0.84
2.07
5.59
1.22
0.39
1.53
0.67
2.15
0.20
0.33
7.18
1.45
2.33
1.05
0.40
3.30
2.50
1.51
2.82
2.38
3.52
3.66
2.25
0.75
1.26
0.56
4.26

MAY
2.96
2.12
2.78
4.02
3.53
3.53
4.09
0.43
3.06
3.25
1.67
1.22
4,27
7.48
2.7
5.48
2.50
2.42
1.66

14.30
5.12
3.18
2.7
1.96
4.63
2.40
2.38
3.60
5.45
1.58
4.64
2.82
1.75
0.89
4.00
6.65
4.28
0.90
3.18
5.65
0.23
8.64
3.49
4.57
1.81
0.15
1.09
3.50
3.07
5.05
4.43
0.73
4.90
4.34
6.27
0.72
3.95
y.27

JUN
0.87
1.10
1.30
6.60
3.36
4.17
413
2.12
1.81
0.50
2.54
5.66
3.42
1.47
4.94
2.40
1.83
0.7
0.04
6.09
S.74
2.04
0.50
0.7
5.38
4.40
0.48
3.29
2.87
2.9
1.99
4.18
5.36
5.06
3.88
1.75
1.84
0.33
2.86
1.59
0.2
2.17
5.07
3.04
1.68
7.03
2.42
2.53
2.45
0.67
1.78
0.25
1.98
1.67
1.51
6.01
1.34
6.65

2055

JuL
4.58
1.26
0.33
6.68
2.57
0.83
1.19
2.27
0.30
1.55
1.46
2.85
0.85
2.53
0.69
3.62

11.72
1.30
2.7
4.49
2.10
1.56
2.44
3.53
1.48
2.45
4.07
2.08
0.35
0.60
0.65
0.46
3.39
1.27
2.56
0.06
0.75
0.21
0.50
2.10
3.72
0.05
0.90
2.7
4.90
5.04
0.03
0.54
0.53
1.52
0.24
0.56
2.36
0.37
0.58
0.14
1.26
4.77

AUG
5.01
Q.46
0.93
2.53
2.Nn
0.40
0.28
1.59
0.03
1.65
1.35
0.38
2.58
0.32
.21
2.23
4.16
3.34
1.27
0.16
1.79
0.60
0.55
4.29
2.03
1.28
3.56
0.45
6.14
0.58
5.60
3.1
0.47
3.73
2.27
0.51
0.00
5.25
0.61
3.7
1.05
0.53
1.00
0.7
3.59
1.59
1.38
0.36
2.49
1.69
4.88
3.20
1.08
4.0
1.85

12.94
4.89
2.06

SEP
1.53
2.77
1.94
6.84
1.16
3.07
1.78
4.67
2.51
3.22
0.91
1.23
4.50
2.65
0.78
0.19
7.10
1.06
2.32
7.69
s.11
1.70
0.78
1.41
0.42
3.94
6.17
4.10
0.55
5.43
4.27
0.26
4.09
2.67
2.62
1.74
2.80
4.05
1.06
0.93
0.37
5.38
8.56
4.80
1.13
0.21
2.25
2.06
5.18
2.68
2.15

10.42
7.36
1.40
6.75
2.61
3.37
5.94

ocT
2.02
0.32
3.61
5.47
2.17
1.09
3.06
4.01
0.56
1.59
2.13
1.38
0.46
2.86
6.62
0.50
0.15
0.78
0.34
0.55
2.36
1.54
0.44
2.84
2.03
2.45
2.60
1.26
2.21
1.79
2.87
0.86
2.41
6.28
o.n
1.85
0.00
4.92
2.27
0.39
2.21
5.18
6.61
7.51
6.01
3.7
0.78
1.84
1.77
2.49
0.72
2.48
0.66
7.23
0.33
6.73
1.01
4.98

NOV
1.10
1.25
1.98
0.87
1.51
0.70
0.85
3.01
0.03
1.77
1.36
0.01
0.49
1.31
2.79
1.13
0.90
0.87
1.70
0.32
1.57
0.59
0.12
2.03
2.16
0.56
0.23
2.07
2.66
0.39
0.83
1.17
1.02
0.01

0.06
0.93
2.79
0.04
0.75
1.72
0.95
3.28
0.33
1.96
1.36
1.06
1.89
1.87
1.43
0.97
0.00
2.76
2.32
1.71

0.00
0.46
1.21

0.15

OEC
0.12
0.00
4.62
1.15
0.10
0.69
0.10
3.17
1.94
1.27
2.03
1.88
1.19
1.85
0.68
3.21
1.45
0.38
3.07
3.09
0.57
$.53
1.51
1.01
3.04
0.91
0.60
1.06
2.1
0.97
1.33
0.87
0.42
2.64
0.01
0.20
1.88
0.81
0.03
0.4
0.53
0.85
0.72
1.27
4.30
0.90
0.97
0.9
0.74
3.85
0.01
0.93
0.79
1.87
0.13
1.20
0.73
0.02

TOTAL
25.79
10.93
21.13
43.20
21.19
21.76
25.40
32.96
17.41
17.04
27.59
20.06
22.68
24.52
25.38
30.36
35.94
16.04
20.62
42.58
27.51%
20.04
17.01
20.68
26.58
32.88
26.54
20.99
29.50
23.75
30.16
19.01
23.62
36.66
19.72
17,46
20.46
19.29
13.73
20,54
10.96
37.47
38.76
31.15
29.72
26.66
15.58
18.72
23.63
27.96
20.70
27.50
33.53
28.77
22.62
32.99
20.10
35.56



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

YEAR
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

JAN
1.14
0.34
0.13
2.14
0.38
1.75
0.50
1.39
0.50
1.50
1.79
1.60
1.08
0.44
0.28
3.34

1.27

FEB
0.03
2.80
0.12
0.76
1.04
1.10
0.39
0.70
2.27
1.21
0.27
1.42
1.07
3.38
0.7
1.03

1.39

MAR
1.08
0.30
1.27
0.50
0.37
2.56
0.42
1.99
0.39
2.77
0.34
2.35
0.62
1.5%
0.54
1.30

1.26

APR
1.03
2.45
6.08
5.26
0.92
5.18
1.06
4.07
1.21
0.08
0.48
1.62
1.33
1.56
0.74
1.44

2.26

MAY
4. 77
7.76
6.09
1.50
2N
1.80
7.47
4,24
4.02
2.46
1.12
3.36
4.43
8.10
1.85
0.96

3.55

JUN
2.15
3.06
2.64
1.95
3.29
7.96
0.01
6.38
1.7
3.53
1.60
2.44
4.09
9.15
1.72
0.99

2.88

2055

JuL
0.32
2.42
7.29
0.34
0.88
2.18
0.20
1.08
0.91
2.26
0.66
2.00
0.22

1.29

1.85
0.40

1.90

AUG
12.04
0.68
1.14
0.1
4.17
1.3
5.81
1.33
1.04
2.56
0.56
0.15
1.18
3.25
0.41
1.67

2.24

SEP
2.34
2.81
3.86
0.18
3.19
0.28
r g
2.68
1.41
2.86
2.7
3.80
3.67
0.83
2.09
0.66

2.98

ocT
2.1
2.70
6.17
1.84
0.82
0.07
0.61
6.07
1.5¢9
1.7
5.82
5.9
8.84
0.13
2.28
4.67

2.63

Nov
1.19
0.10
2.26
2.22
2.33
1.67
3.75
0.06
3.26
1.65
0.87
2.40
1.65
1.26
0.08
1.05

1.29

DEC
1.99
0.77
2.26
0.38
1.38
1.43
0.86
0.46
1.64
0.25
3.20
0.11
4.27
1.79
0.31
0.64

TOTAL
30.21
26.19
39.31
17.20
21N
27.72
3.7
30.44
19.95
2.9
19.41
27.15
32.45
3.7
12.85
18.16

25.02



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

YEAR
1916
917
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
1964
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
m”wn
1972
1973

JAN
1.34
b.28
0.13
3.3
2.06
0.61
0.85
0.25
0.68
0.35
2.33
0.87
0.98
0.41
0.50
4.36
1.46
0.80
4.72
0.09
0.29
0.47
2.27
1.12
0.40
2.28
0.52
0.98
2.67
1.00
2.25
2.65
0.48
1.94
0.32
0.4
0.07
0.18
0.21
1.08
0.50
0.29
5.97
0.35
0.80
1.08
0.32
0.22
1.16
0.56
1.45
0.50
5.80
0.62
1.64
0.03
1.64
2.27

FEB
0.00
0.09
0.84
1.75
0.56
0.24
0.67
6.82
1.96
0.03
0.27
0.79
1.43
0.13
0.47
1.32
2.78
3.10
0.34
2.48
0.17
0.24
0.56
0.50
1.94
2.62
1.86
0.04
0.58
1.99
0.72
0.27
2.17
2.67
1.03
1.07
1.73
1.1
0.01
2.04
0.32
1.59
4.564
2.41
1.29
1.75
0.33
2.07
1.44
3.63
1.98
1.20
2.26
2.09
1.86
0.56
0.29
3.37

MAR
0.24
0.14
0.72
2.42
0.7
3.23
3.54
3.70
1.7
2.42
4.13
1.53
0.48
3.05
2.65
0.9
0.84
0.32
0.79
2.70
0.97
1.22
0.57
0.25
1.58
2.17
0.43
1.08
1.99
3.00
1.47
1.08
0.37
1.48
0.17
2.04
2.03
0.40
0.02
0.43
0.07
2.30
0.95
0.03
1.1
0.15
0.49
0.06
1.52
1.06
0.54
0.60
0.98
1.02
1.44
0.00
0.26
0.63

APR
1.63
0.42
2N
3.10
0.98
2.01
3.97
1.41
2.46
0.26
3.73
0.68
1.52
1.66
4.67
2.66
1.10
0.35
2.98
1.39
1.35
0.50
3.12
0.08
2.66
5.63
2.73
0.99
0.99
2.42
4,32
1.20
1.48
6.68
2.03
0.53
1.59
1.65
2.68
0.04
0.34
5.13
0.97
1.95
1.80
1.93
2.55
2.08
0.67
1.80
3.13
1.83
2.2¢
2.18
0.62
0.75
0.42
3.27

HAY
1.80
0.95
2.57
3.52
5.65
2.35
4.36
0.18
3.20
1.53
1.53
1.18
3.86
8.26
4.15
5.51
2.32
2.02
1.62
6.83
6.03
2.9
1.91
2.01
3.96
3.85
2.88
3.92
6.89
0.71
5.86
4,62
1.08
0.64
4.20
4.06
3.28
3.0
2.36
4,61
0.54
6.60
3.50
4,06
1.49
0.49
1.04
2.67
3.13
7.4
5.76
1.43
4.53
2.36
7.2
0.81
.84
0,60

Jul
0.79
0.06
1.26
7.41
4.18
2.48
2.58
1.3
1.42
0.59
1.41
s.62
2.22
0.86
3.48
3.30
0.42
1.00
0.23
6.57
5.94
0.92
0.85
1.92
7.20
4.60
0.84
4.09
2.51
3.14
2.37
2.62
2.682
6.76
3.58
2.44
1.51
0.39
3.27
1.09
0.32
1.53
2.12
3.75
4.75
5.25
2.81
3.42
0.90
1.01
1.94
0.10
3.1
1.40
1.76
4.98
2.2
5.46

2070

JuL
3.9
1.32
0.34
5.64
4.09
0.67
.n
1.50
0.16
1.80
0.84
1.01
0.61
1.95
0.79
4.45
2.15
2.36
4.69
1.59
1.77
1.98
0.61
3.08
1.33
2.73
5.73
1.9
0.64
1.72
0.22
0.46
2.18
2.28
2.7
0.17
0.44
0.19
0.41
1.35
1.26
0.00
1.36
2.22
3.35
3.95
0.02
1.10
0.70
0.31
0.82
1.54
1.98
0.36
1.26
0.32
2.02
1.86

AUG
5.06
0.17
0.94
1.80
2.28
0.30
0.75
3.29
0.02
1.70
0.98
0.41
1.66
0.38
0.056
4.15
4.16
2.59
1.46
0.16
1.93
0.71
0.87
1.02
2.95
0.34
3.84
0.34
3.92
0.70
5.21
2.00
0.23
2.95
1.29
0.75
0.00
6.28
0.7
2.21
0.47
0.24
0.30
0.77
4.05
1.75
1.36
0.29
3.69
1.42
2.70
4.22
0.28
‘.21
2.31
7.3
2.42
2.83

SEP

- 1.06

1.51
2.31
6.36
0.29
4.06
3.20
5.22
3.32
4.30
0.71
1.85
4.24
1.15
0.83
0.31
5.94
1.70
3.32
8.83
2.55
2.88
1.37
1.97
0.50
5.78
6.84
3.
0.65
2.70
3.63
0.72
2.61
0.75
2.34
S.61
2.08
3.36
1.53
0.95
1.60
6.09
8.43
3.1
0.79
0.45
2.88
1.92
2.9
2.64
4.80
13.77
6.20
1.16
4.93
5.38
4.66
9.38

ocT
2.05
0.04
2.63
4.87
2.09
1.10
3.52
4.02
0.85
1.29
1.67
1.57
6.29
1.93
3.62
0.73
0.59
0.53
0.51
0.92
1.65
1.3
0.36
0.98
1.70
1.53
2.64
0.98
0.50
3.61
4.14
1.40
3.26
4.82
0.07
2.19
0.00
4.03
1.7
0.48
1.51
3.34
7.16
4.91
5.82
1.40
0.28
1.50
1.25
2.62
1.38
1.74
0.94
6.83
0.31
7.31
0.57
4.09

NOV
1.38
1.1
1.76
0.94
1.12
0.89
1.00
2,98
0.00
2.09
1.10
0.14
0.68
1.90
3.37
0.77
1.01
0.96
3.21
0.25
1.72
0.46
0.20
1.4
1.67
0.53
0.33
2.14
.9
0.89
0.55
1.15
1.14
0.03
0.04
0.85
2.07
0.04
0.61
0.98
0.59
3.3
0.73
1.90
2.50
1.53
1.32
2.47
1.7
1.10
0.01
2.66
2.52
1.56
0.18
1.04
1.52
0.06

DEC
0.26
0.00
4.48
1.00
0.03
0.18
0.08
3.70
1.80
1.70
2.21
1.70
1.89
1.90
0.36
3.93
1.36
0.18
3.00
2.30
0.70
6.46
2.05
0.80
3.15
0.84
0.43
1.06
2.42
0.60
0.67
1.03
0.356
3.14
0.00
0.07
1.73
0.96
0.04
0.52
1.13
1.30
1.24
1.29
3.79
0.59
1.06
1.72
0.70
4.48
0.10
6.85
0.68
1.69
0.16
1.63
0.53
0.0t

TOTAL
19.52

6.09
20.89
41.94
24.04
18.12
27.63
34.30
17.64
18.06
20.7
17.35
19.86
23.56
24.95
32.40
246.13
15.91
26.67
e
25.07
20.09
14.74
15.14
29.04
32.90
29.07
20.64
26.67
22.48
31.41
19.00
17.96
3614
17.79
19.92
16.53
21.64
13.56
15.58

8.65
32.14
37.27
26.73
31.54
20.32
16.46
19.52
19.78
28.07
24.61
30.24
31.52
25.48
3.7
30.32
21.41
33.83



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

YEAR
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

JAN
0.88
0.48
0.46
1.97
0.46
1.1
0.82
1.82
0.34
0.96
1.82
2.1
1.26
0.90
0.28
2.03

1.23

FES
0.09
1.50
0.00
0.53
0.7%
1.20
0.55
0.75
2.56
1.83
0.49
0.99
1.21
2.86
0.58
0.49

1.33

MAR
2.49
0.52
1.01
0.44
0.07
1.18
0.55
1.68
0.53
2.29
0.85
2.26
0.21
0.92
0.77
1.34

1.2

APR
0.67
2.20
5.52
5.96
0.86
4.70
0.52
2.14
2.28
0.03
0.33
3.16
0.95
0.58
1.03
2.41

2.02

MAY
3.14
7.55
4.51
0.96
a.n
1.31
9.17
5.86
29N
2.26
1.49
2.75
4.53
5.45
3.10
0.34

3.35

JUN
1.54
2.77
0.82
2.96
4.39
4.57
0.00
6.NM
2.22
3.46
0.85
3.09
4.55
6.72
1.87
1.73

2.Nn

2070

JuL
6.7
3.04
7.42
0.85
1.35
1.87
0.79
0.77
0.20
2.50
0.63
2.1
0.19
1.18
2.00
0.57

1.69

AUG
7.88
1.99
1.16
0.12
4.96
1.92
6.78
3.43
1.17
1.58
0.53
0.25
0.75
3.30
0.61
1.69

2.02

SEP
3.7
3.64
4.10
0.66
4.18
1.00
2.25
1.63
1.74
3.43
1.74
3.48
2.52
0.77
2.18
0.460

3.12

oct
2.14
2.34
7.14
2.26
1.18
0.02
0.50
5.53
3.55
1.88
6.47
5.6
8.86
0.14
1.69
3.27

2.40

NOV
1.16
0.00
2.70
1.83
2.00
0.81
4.00
0.02
3.01
1.12
0.64
2.26
1.70
1.75
0.02
0.97

1.31

DEC
1.20
0.65
2.53
0.15
1.26
1.37
0.39
0.76
1.55
0.23
1.89
0.17
4.23
1.16
0.16
0.66

TOTAL
25.67
26.68
37.37
18.69
264.13
21.66
26.82
31.10
22.04
21.57
17.73
28.34
30.96
25.73
14.29
16.10

23.78
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AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

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
1.22
0.52
0.09
3.47
2.56
0.87
1.11
0.26
0.67
0.44
2.08
0.87
1.01
1.43
0.73
3.68

. 2.62

1.52
6.08
0.27
0.66
0.37
1.92
1.14
0.37
1.52
0.42
1.01
4.00
1.21
2.63
2.68
0.66
2.76
0.49
0.38
0.07
0.40
0.43
1.47
0.74
0.36
5.37
0.31
0.70
1.01
0.48
0.25
1.61
0.88
1.66
0.39
7.50
0.84
1.63
0.00
1.45
2.29

FEB
0.00
0.13
0.99
1.63
0.45
0.37
0.66
5.67
1.76
0.03
0.00
1.23
1.38
0.11
0.61
1.46
2.86
2.81
0.62
2.3
0.13
0.60
0.71
0.55
1.55
3.24
1.7
0.02
0.77
2.24
1.46
0.29
3.04
2.79
1.35
1.26
2.06
1.47
0.04
2.99
0.44
1.98
S.24
2.69
1.37
1.51
0.56
2.69
1.88
5.57
2.17
0.70
2.74
3.48
2.67
0.99
0.26
3.78

MAR
0.14
0.11
0.96
4.65
0.53
2.45
2.66
3.82
1.45
2.7
4.55
1.81
0.74
4.53
2.70
0.96
0.53
0.64
1.40
2.86
1.65
1.62
0.68
0.22
1.10
2.86
0.49
1.59
2.83
1.70
1.68
1.99
0.36
1.09
0.48
2.08
1.64
1.00
0.05
0.51
0.31
n
0.64
0.08
1.68
0.26
0.57
0.13
1.61
1.31
0.47
1.28
1.19
2.56
2.37
0.00
0.36
1.52

APR
1.93
0.38
3.28
2.74
1.11
2.64
4.81
1.34
2.14
0.29
2.47
1.70
1.00
1.2
6.74
2.53
2.38
0.70
3.53
1.99
1.31
0.53
4.4
0.15
2.54
6.98
2.55
1.05
0.86
3.45
3.84
1.16
1.57
7.22
2.63
0.76
2.13
1.48
2.55
0.09
0.77
9.02
1.49
2.63
2.14
1.32
3.18
2.1
1.56
2.2
3.0
1.12
2.78
2.35
1.18
0.89
1.06
4.02

MAY
1.3
1.37
2.55
447
3.80
2.19
3.6
0.38
4.12
1.19
1.06
1.40
2.83
7.40
3.32
4.76
1.92
3.4
0.51
6.81
6.53
3.20
1.55
2.36
4.09
5.03
3.04
3.83
5.34
0.88
4.69
3.38
1.67
0.51
3.28
5.07
2.n
3.05
2.54
3.96
1.62
6.41
4.01
3.95
1.48
1.27
1.19
1.99
2.90
6.84
4.03
1.01
6.25
5.14
9.28
0.58
7.09

o.89

JUN
1.32
0.01
2.29
5.72
2.48
4.18
3.85
1.51
3.28
1.00
3.57
4.36
2.28
0.66
2.51
3.26
0.67
2.12
0.28
7.60
6.97
1.24
0.86
0.94
6.80
3.24
0.70
2.52
1.98
5.90
4.62
0.55
2.96
6.50
3.38
2.19
0.74
0.93
2.26
1.61
0.30
2.24
2.05
2.81
4. 21
5.86
2.94
2.43
0.84

0.70.

4.17
0.02
4.03
0.92
0.73
2.92
2.66
12.81

2080

JuL
5.04
0.82
0.49
7.37
4.86
2.35
1.88
2.53
0.59
1.57
1.56
0.69
0.69
2.59
1.40
3.97
1.89
3.26
3.57
1.99
2.41
1.43
0.30
4.20
2.28
3.98
7.58
1.34
0.31
1.41
0.47
1.14
3.37
6.06
1.31
0.33
1.02
0.20
0.65
1.05
1.16
0.00
1.95
1.62
5.03
4.16
0.13
0.95
0.44
0.19
1.72
1.67
3.45
0.07
1.95
0.10
2.16
2.3

AUG
3.7
0.38
1.12
2.62
1.80
1.51
0.06
3.61
0.02
1.85
1.1
0.33
1.28
0.15
0.02
5.36
5.02
2.42
1.93
0.19
1.38
1.39
0.89
1.52
1.59
0.64
S.14
0.30
3.65
0.62
9.09
3.2
0.54
1.10
2.03
0.47
0.00
39N
1.67
3.4
0.58
0.53
0.49
1.08
5.65
0.83
0.85
0.16
3.59
0.84
1.66
3.28
0.79
3.04
1.40
7.87
3.04
2.21

SEP
1.80
1.64
2.98
6.34
0.08
6.15
4.29
4.56
2.27
6.78
1.67
4.94
4.80
1.62
0.87
0.33
7.39
1.76
3.49

11.60
2.87
1.13
1.14
2.69
0.39
9.41
5.80
5.63
0.80
2.68
8.45
0.51
1.61
0.68
1.45
6.31
3.88
3.74
0.86
0.65
2.86
9.30
8.32
1.19
0.72
0.48
3.60
1.98
2.63
3.32
3.76

14.85
7.1
0.60
4.50
5.59
5.11
9.15

ocTY
3.29
0.15
3.10
4.09
1.87
0.34
2.88
4.02
0.36
2.97
2.50
3.03
0.58
2.23
3.36
1.07
6.18
0.18
0.07
1.99
1.60
1.85
0.36
0.40
3.12
2.29
2.05
0.67
1.32
2.5
3.20
0.45
2.39
9.46
0.16
1.37
0.00
2.56
2.03
0.37
1.39
e.21
8.7
5.55
6.48
3.14
0.74
1.15
1.66
2.70
1.19
2.66
0.96
$.37
0.49
4.65
0.76
4.85

Nov
1.48
1.32
2.50
1.08
1.69
0.83
2.69
2.07
0.00
2.02
0.97
0.40
1.66
1.86
3.36
0.61
1.56
1.00
2.46
0.08
1.25
0.85
0.83
1.12
2.18
0.95
0.64
2.47
4.02
0.20
1.30
1.26
1.12
0.03
0.08
1.13
2.49
0.16
0.53
0.566
0.40
4.29
1.05
2.n
3.00
3.15
1.04
3.4
0.90
1.12
0.01
2.98
4.23
1.67
0.01
1,29
2.41
0.21

DEC
0.15
0.00
4.78
1.61
0.01
0.50
0.04
5.38
2.02
1.80
2.47
1.82
3,48
2.08
0.50
3.76
2.13
0.26
4.10
3.88
.1
6.44
2.3
8.98
4.16
0.85
0.46
1.07
2.36
0.82
0.89
1.17
0.50
3.26
0.00
0.15
2.15
1.18
0.02
1.16
2.52
1.07
1.18
1.26
3.63
0.63
1.67
1.98
0.97
4,95
0.47
0.92
1.0
2.06
0.28
2.20
0.67
0.07

TOTAL
21.65
6.83
25.13
45.79
21.26
26.38
28.54
35.15
18.68
2.7
24,01
22.58
21.713
25.90
26.12
N.73
28.95
20.08
28.04
41,57
27.87
20.65
15.99
16.27
30.17
40,99
30.58
21.50
28.24
23.65
42.32
17.83
19.79
37.44
16.64
22.00
18.89
20.08
13.63
17.91
13.09
40.52
40.51
25.89
36.09
23.82
16.95
19.23
20.59
30.63
24.32
30.88
42.04
28.10
26.49
27.08
27.03
44.03



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABQVE USGS¥#

YEAR
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

JAN
1.20
0.43
0.49
2.54
0.83
2.55
0.70
1.81
0.54
1.06
2.18
2.40
1.29
1.27
0.33
2.07

1.42

FEB
0.10
1.85
0.00
0.80
1.05
1.18
0.78
0.87
4.3
2.06
0.55
1.24
0.56
4.13
0.25
0.25

1.54

MAR
0.83
0.564
1.16
0.76
0.16
1.25
0.61
1.50
0.46
3.19
0.72
1.87
0.46
0.98
0.69
1.42

1.38

APR
0.7
2.82
6.89

10.28
1.65
6.33
0.55
1.7
1.96
0.05
0.42
3.10
0.64
0.19
0.91
2.29

2.37

MAY
5.76
9.23
$.00
1.9
1.40
2.32
9.79
4.60
3.69
2.88
1.99
2.94
4£.99
4.83
2.34
0.48

3.45

JUN
0.37
3.50
0.58
2.30
3.30
4.7
0.00
7.90
3.7
3.84
1.31
4.25
3.64

10.56
2.39
1.61

2.92

2080

JuL
0.84
2.05
5.55
0.13
1.65
2.41
1.26
0.37
0.61
2.65
0.41
2.38
0.49
1.53
2.42
0.45

1.95

AUG
9.69
2.54
0.68
0.07
5.72
1.78
7.19
3.82
2.10
2.38
1.43
0.04
0.54
2.73
0.44
1.39

2.13

SEP
4.24
2.56
4.79
0.83
4.34
1.81
3.85
1.86
2.04
3.28
2.23
6.11
3.60
1.00
1.52
0.40

3.59

oct
2.10
3.67
7.32
1.74
1.34
0.05
0.99
4.34
4,13
2.78
6.98
5.38
8.25
0.22
0.93
.17

2.45

Nov
2.10
0.07
2.53
1.62
2.78
1.22
4.50
0.13
3.41
1.09
1,08
3.94
1.52
2.23
0.02
1.15

1.58

DEC
1.35
0.99
2.35
0.16
1.36
1.25
0.7
1.09
1.47
0.38
2.26
0.32
5.44
2.29
0.38
0.68

1.65

TOTAL
29.29
30.25
37.34
23.14
25.78
26.92
30.96
30.00
27.89
25.64
21.56
33.97
31.42
31.96
12.62
16.36

26.43



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

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
0.63
0.54
0.10
3.1
2.49
1.33
0.89
0.8
0.91
0.27
2.9
0.59
1.4
1.57
1.01
4.77
3.40
1.7
6.42
0.60
0.68
0.56
1.25
0.89
0.40
1.4%
0.61
1.52
3.7
0.51
2.98
2.86
0.91
1.83
0.3t
0.64
0.25
0.22
0.33
0.68
0.26
0.27
5.37
0.31
0.83
1.30
0.48
0.43
1.88
1.93
1.84
1.18
4.78
0.72
2.16
0.00
2.59
2.28

FEB
0.01
0.02
1.45
1.53
0.25
0.44
0.83
8.13
1.55
0.01
0.40
1.04
1.86
0.15
0.90
1.63
2.98
3.15
0.36
2.29
0.28
0.61
0.54
0.86
1.29
2.61
2.14
0.17
0.61
1.77
1.1
0.07
2.12
2.78
0.98
1.04
1.65
1.5
0.05
1.70
0.60
1.33
4.66
3.7
1.61
1.85
0.19
2.01
1.5
4.84
2.59
1.16
1.99
2.76
1.58
0.65
0.74
3.25

MAR
0.00
0.05
1.09
3.15
0.39
2.03
2.70
3.99
0.98
3.88
4.1
2.13
0.83
3.44
1.96
2.01
1.00
0.95
1.52
4.16
1.97
1.03
0.28
0.26
2.1
2.7
0.50
1.75
4.65
2.40
1.84
0.83
1.06
1.30
0.43
2.17
0.96
e.21
0.23
0.29
0.19
2.35
0.92
0.10
0.95
0.28
0.76
0.09
1.60
0.91
0.50
0.62
1.03
1.32
2.05
0.00
0.2¢
0.63

APR
1.36
.11
3.30
2.09
1.02
1.7
3.14
0.82
1.92
0.11
1.58
1.26
0.94
1.75
4.68
1.66
1.70
0.56
3.42
2.16
1.79
0.21
3.26
0.34
1.99
6.85
1.44
0.57
0.23
2.59
2.59
.n
1.16
8.43
2.37
0.87
2.21
2.50
2.55
0.14
0.67
6.18
0.54
1.46
1.73
2.32
3.13
0.53
0.20
1.00
3.2
1.49
1.21
2.65
0.41
1.59
0.57
3.44

MAY
0.44
1.05
1.85
4.25
.35
1.95
1.84
0.29
5.62
0.34
2.27
0.76
3.45
6.47
3.36
3.3
1.20
2.51
0.42
4.21
8.28
2.12
1.92
1.78
6.26
6.38
2.69
3.36
5.59
1.04
5.97
5.53
1.49
0.24
3.54
4.02
3.74
2.N
1.88
3.06
2.39
5.78
3.22
1.75
1.61
0.26
1.54
1.19
2.77
5.01
6.32
3.25
6.21
3.07
7.41
0.92
5.49

4
0.61

JUN
0.70
0.01
3.81
&N
2.95
1.8
4.40
0.80
2.44
1.88
1.72
7.26
1.79
2.19
3.77
4.35
1.15
3.59
0.04
7.78
6.04
0.71
0.79
2.17
7.17
2.2
1.16
3.38
2.36
5.01
3.07
0.98
1.7
3.00
3.10
3.33
1.19
0.26
3.74
1.4%
0.89
1.49
1.67
2.04
5.43
4.88
3.55
3.87
1.01
0.69
3.64
0.07
4.42
1.07
1.38
3.59
2.51
8.26

2100

Jut
6.54
0.87
0.14
7.40
2.22
2.10
0.95
2.7
0.28
0.27
1.97
0.65
0.70
3.61
0.73
3.2
0.51
4.66
3.99
1.48
2.49
1.72
0.11%
2.00
1.86
5.7
8.55
0.98
0.89
1.32
0.65
0.65
1.76
3.69
2.43
0.31
1.13
0.80
0.49
1.26
0.46
0.01
0.69
1.02
1.85
1.51
0.03
1.95
1.30
0.38
0.88
1.81
1.88
0.73
1.40
0.27
3.88
0.60

AUG
6.05
0.50
0.40
1.86
1.7
0.7
1.80
3.76
0.14
2.45
1.82
0.20
1.32
0.44
0.00
3.51
4.18
2.87
1.95
0.45
2.09
1.1
1.1
2.15
3.87
1.76
5.36
0.02
5.17
0.64
4,90
3.97
0.92
1.32
.n
0.61
0.05
6.19
1.20
1.61
1.46
0.89
0.37
2.4
5.49
1.38
0.92
0.22
2.33
0.469
1.75
5.68
0.99
2.65
2.7
4.84
1.74
3.58

SEP
1.20
1.17
4.98

10.80
0.03
9.91
5.69
3.25
2.39
7.03
1.51
3.85
5.20
1.87
1.46
0.36
4.70
3.22
3.98

12.41
4.14
0.63
1.40
3.66
1.05
7.51
5.02
6.06
1.52
1.49
3.06
1.54
2.56
0.93
0.99
9.03
2.68
2.48
1.60
1.77
1.66
6.20

10.35
1.82
1.04
1.26
2.89
2.3
2.23
2.38
3.70

19.05
5.01
1.49
4.36
9.73
5.95
8.27

3.77
0.06
3.49
3.n
1.53
0.13
2.20
4.73
0.49
3.87
$.96
3.06
0.30
1.03
6.33
1.09
6.58
0.56
0.34
1.94
1.37
2.19
0.36
0.26
3.65
3.77
1.38
0.68
0.61%
2.42
4.97
0.68
2.49
5.22
0.22
1.37
0.00
5.07
1.94
0.67
2.69
1.50
7.64
3.68
8.08
1.56
0.47
1.35
1.18
3.70
0.33
2.43
1.52
3.90
0.37
6.77
1.89
3.95

KoV
2.15
1.07
3.47
1.72
3.11
0.59
2.84
3.44
0.00
1.14
0.91
0.83
3.08
2.65
2.68
0.02
0.80
1.16
4.20
0.7
1.23
0.78
0.95
0.72
1.99
0.83
0.3%
2.50
2.60
0.23
0.42
1.81
1.7
0.03
0.13
1.44
2.43
0.15
2.40
1.28
0.81
4.41
0.99
1.30
3.62
2.06
0.69
4.34
0.65
1.56
0.00
1.20
1.49
3.49
0.16
0.53
2.3
0.09

DEC
0.19
0.00
4.41
1.12
0.00
0.35
0.28
8.14
2.90
2.31
2.65
1.32
3.98
3.50
0.43
4.85
1.78
0.1
2.80
3.94
0.95
9.64
3.08
0.93
3.33
1.09
0.39
1.1
1.44
0.74
0.88
1.55
0.46
3.75
0.00
0.22
1.74
1.10
0.07
8.52
2.26
1.9
1.64
0.96
4.77
0.50
1.90
1.90
1.50
3.43
0.24
0.52
1.61
1.66
0.28
1.61
0.44
0.07

TOTAL
23.04
6.45
28.49
45.48
20.11
23.12
27.56
41.00
19.62
23.56
27.81
2.9
246,59
28.67
27.29
31.70
23.98
26.5
29.44
42.13
31.31
21.31
15.65
16.02
35.17
43.33
29.55
22.70
29.41
20.16
32.44
24.18
18.47
32.52
15.61
25.05
18.03
23.40
16.48
16.39
146,34
32.32
38.06
20.35
37.01
19.16
16.55
20.19
18.20
26.52
25.03
38.46
32.14
25.51
26.26
30.50
28.35
35.03



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

YEAR
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

JAN
1.49
0.50
0.49
2.41
1.05
2.09
3.28
1.79
0.08
0.81
1.83
3.16
1.42
1.42
0.46
2.18

149

FEB
0.15
0.64
0.00
0.95
1.08
1.29
0.82
0.64
3.20
2.33
0.84
1.06
0.43
3.84
0.39
0.75

1.46

MAR
2.60
0.54
0.57
0.68
0.42
1.13
0.76
2.15
0.37
2.13
1.05
2.09
0.29
0.69
0.62
0.57

1.33

APR
0.4
1.41
5.9
4.62
1.44
3.84
0.15
2.04
2.49
0.00
0.35
3.62
0.95
0.25
0.98
2.65

1.97

MAY
3.3
5.06
3.7
1.95
2.00
3.24
6.7
8.1
2.64
1.26
2.24
3.3
3.75
3.69
2.87
0.97

3.19

JUN
1.43
2.99
0.93
444
3.95
2.84
0.00
6.13
0.83
3.20
0.82
4.27
5.07
6.80
1.10
1.74

2.80

2100

JuL
1.21
1.84
7.92
0.76
1.05
4.1
0.70
1.75
0.09
1.59
1.7
1.44
0.34
1.77
3.03
0.86

1.83

AUG
9.15
1.64
1.13
0.25
3.29
1.79
9.38
4N
0.94
1.59
0.47
0.31
0.99
1.60
1.18
1.26

2.18

SEP
6,48
1.65
4.94
2.00
5.40
3.20
3.36
0.85
4.04
3.76
1.16
4.01
1.48
2.05
2.74
1.41

3.82

ocT
2.36
1.91
7.9
3.20
0.97
0.06
0.22
3.1
5.06
2.25
5.42
5.96
4.20
0.16
1.29
1.45

2.47

ROV
1.25
6.1
3.13
2.63
2.12
0.27
3.11
0.07
2.7
1.93
1.08
4.04
1.9¢
2.52
0.08
1.10

1.60

0EC
0.99
1.23
2.70
0.11
1.40
0.72
0.58
0.51
0.60
8.46
1.53
0.56
3.70
0.79
0.33
1.15

1.67

TOTAL
30.73
19.52
39.40
26.00
26.17
264.68
29.07
32.16
23.05
21.29
18.56
33.83
24.56
25.58
15.07
16.07

25.82



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

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
0.70
0.59
0.08
3.21
2.69
1.38
0.96
0.98
1.2
0.24
3.02
0.47
1.09
1.77
1.12
5.03

. 4.63

1.00
6.61
0.92
0.69
0.81
1.04
0.91

*0.48

0.97
0.70
1.85
3.12
0.42
3.07
3.00
1.05
1.85
0.63
0.86
0.38
0.33
0.48
0.48
0.29
0.30
5.28
0.46
0.97
1.41
0.49
0.43
1.94
2.55
2.30
1.64
3.77
1.00
2.23
0.01
2.74
2.22

FEB
0.01
0.03
1.59
1.56
0.11
0.56
0.97
8.33
1.32
0.06
0.43
0.99
2.3
0.27
1.10
1.73
2.95
3.12
0.40
2.1
0.39
0.59
0.67
0.96
1.01
2.85
2.32
0.31
0.65
1.70
1.13
0.05
1.96
2.85
0.81
1.1
1.53
1.70
0.06
1.64
0.81
1.10
5.38
4.04
1.79
1.96
0.14
1.99
1.50
5.39
2.61
1.20
2.32
4.37
1.32
0.75
0.94
2.7

MAR
0.00
0.06
1.12
2.67
0.35
2.00
2.76
3.90
0.75
4.16
3.8
2.45
1.01
2.85
1.92
2.44
1.30
1.26
1.68
5.19
2.36
1.01
0.27
0.33
2.46
2.73
0.58
1.70
5.43
1.78
1.63
0.72
1.34
1.24
0.39
2.16
0.62
0.23
0.29
0.17
0.31
2.15
0.92
0.12
0.95
0.27
0.76
0.08
1.70
0.98
0.40
0.44
1.26
1.57
1.89
0.00
0.38
0.55

APR
1.26
1.41
3.29
1.56
0.83
1.75
2.48
0.88
1.55
0.25
1.25
1.08
0.93
1.62
3.8
1.7
1.86
0.51
3.30
2.17
2.27
0.13
2.73
0.55
1.1
6.52
1.62
0.43
0.06

2.30

2.48
4.12
1.23
8.90
2.63
0.90
2.7
2.38
2.36
0.21
0.93
6.76
0.39
1.39
1.04
2.05
3.22
0.34
0.19
1.00
4.0
1.17
1.39
2.62
0.38
1.89
1.34
3.04

HAY
0.42
1.36
2.47
4.68
4.64
1.82
2.45
0.28
5.91
0.42
2.64
0.55
3.82
6.39
3.25
3.56
1.09
1.89
0.50
3.37
8.83
1.88
2.64
1.37
7.05
6.70
2.28
3.44
4.78
1.26
5.70
5.92
1.63
0.28
3.32
3.40
3.2
1.77
1.53
2.14
3.53
5.52
3.83
1.82
1.56
0.21
1.78
0.59
3.58
4.48
6.87
4.21
6.05
3.40
7.78
1.19
6.99
“0.68

JUN
0.57
0.13
4.03
4.62
3.02
1.53
479
0.67
2.51
2.00
1.75
7.88
2.14
2.58
3.90
5.20
1.63
4.54
0.07
7.36
5.9
0.96
1.02
2.68
7.03
2.81
1.47
3.37
2.36
4.65
2.30
1.18
2.07
2.78
2.91
4.48
1.22
0.08
3.53
1.29
1.37
2.31
1.17
2.59
5.16
4.00
4£.39
3.01
0.95
1.01
4.29
0.03
$.17
0.62
2.59
2.81
2.50
11.89

2110

JuL
7.09
0.97
0.22
7.99
1.15
1.95
0.50
3.12
0.28
0.46
2.41
0.82
0.82
4.10
0.86
3.66
0.44
5.61
3.77
1.34
2.75
2.21
0.14
1.33
1.63
6.26
9.32
1.10
0.9
1.28
0.89
0.90
1.44
s.21
2.48
0.18
2.42
1.61
0.41
1.39
0.27
0.02
0.93
0.85
1.79
1.68
0.05
1.99
2.05
0.27
1.26
1.47
3.23
1.69
1.20
0.38
3.85
0.93

AUG
6.23
0.76
0.42
1.40
1.57
0.56
2.09
3.53
0.15
2.49
2.12
0.13
2.15
0.56
0.02
2.45
4.13
3.01
1.82
0.40
2.82
0.98
2.13
2.32
4.11
2.49
5.59
0.08
5.73
0.79
4.75
4.45
1.05
0.95
1.30
0.44
0.05
6.23
1.02
1.36
1.34
0.97
0.42
3.34
5.78
1.65
1.52
0.40
1.64
0.74
2.35
6.01
1.5
3.65
2.72
6.60
2.20
4.54

SEP
1.1
1.39
s5.21

12.55
0.07
10.54
$.98
3.20
2.26
7.13
1.35
3.25
$.68
1.70
1.74
0.44
4.04
4.03
3.92
12.33
5.20
0.14
1.7n
4.01
1.45
4.88
4.93
5.76
2.14
1.44
3.73
1.89
2.99
1.01
0.84
7.66
3.76
2.33
1.36
2.83
1.32
5.94
12.38
1.38
1.48
1.87
3.20
2.85
1.98
2.26
3.Nn
18.61
3.53
1.74
4.81
14.20
5.24
7.90

ocT
3.87
0.09
3.65
3.98
1.60
0.03
2.23
5.42
0.45
4.29
6.77
3.13
0.30
1.02
6.78
1.19
0.74
0.89
0.46
1.74
1.4%
2.59
8.56
0.36
4,12
4.45
1.72
0.73
0.97
2.03
5.82
0.5¢9
2.44
5.62
0.17
1.61
0.00
6.19
2.21
1.08
3.23
1.55
7.93
4.62
8.49
1.22
0.54
1.62
1.08
4.30
0.30
3.76
2.50
2.64
0.57
7.63
2.76
5.93

NOV
2.21
1.04
3.7
1.78
3.44
0.57
2.83
3.76
0.02
0.96
0.86
0.89
3.97
2.87
2.62
0.09
0.42
1.40
4.67
0.99
1.17
0.85
1.13
0.75
2.04
0.87
0.18
2.82
.77
0.19
0.50
1.70
1.82
0.01
0.10
2.00
2.87
0.21
3.21
1.37
1.05
4.58
0.97
0.79
3.18
2.17
0.59
5.27
0.36
2.06
0.00
0.89
1.00
4.61
0.41
0.36
1.88
0.18

OEC
0.21
0.00
4.11
0.86
0.04
0.48
0.35
8.75
3.12
2.58
2.78
1.07
4.22
3.82
0.53
4.96
1.55
0.13
2.05
4.03
0.9%

10.52
3.47
0.99
3.30
1.58
0.53
2.23
1.41
0.89
0.68
1.66
0.19
.23
0.00
0.24
1.64
1.21
0.13
0.56
3.17
1.38
1.49
1.09
5.62
0.50
LA
1.7
2.09
3.25
0.39
0.52
1.68
1.61
0.34
1.77
0.42
0.04

TOTAL
23.68

7.83
29.98
46.86
19.51
3.17
28.39
42.82
19.44
25.04
29.22
2.7
28.36
29.55
27.68
32.46
26.78
27.39
29.25
42.15
36.76
22.67
17,51
16.56
35.82
43.11
31.24
3.82
30.33
18.73
32.68
26.18
19.21
34.93
15.58
25.04
20.52
26.27
16.59
14.72
17.62
32.58
41.09
22.29
37.8
18.99
18.59
20.28
19.06
28.29
28.27
39.95
33.21
29.52
26.24
37.59
31.24
40.61



AREAL PRECIPITATION IN INCHES FOR SUBWATERSHED ABOVE USGS#

YEAR
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

JAN
1.94
0.88
0.5
2.59
1.59
3.07
5.87
2.3
0.09
0.79
2.57
3.62
1.21
1.7
0.58
2.1

- 1.65

FEB
0.08
0.45
0.00
1.33
1.41
1.68
1.05
1.20
3.23
2.48
0.78
1.77
0.97
4.39
0.58
0.50

1.57

MAR
3.15
0.59
0.60
0.81
0.31
1.70
0.83
2.51
0.42
2.57
0.88
2.31
0.26
0.60
0.78
0.34

1.39

APR
0.35
0.88
7.37
4.07
1.73
4.07
0.20
1.77
2.44
0.01
0.19
5.74
0.73
0.92
0.95
1.75

1.97

MAY
2.99
4.01
3.75
2.30
1.78
3.45
5.43
9.83
3.97
1.20
2.90
4.58
3.35
4.87
2.22
0.53

3.27

JUN
2.60
2.95
1.98
4.63
4.48
2.28
0.00
7.92
o.21
3.84
1.37
5.69
4.40
8.18
1.40
1.9

3.04

2110

JuL
1.20
2.12
8.38
0.50
1.13
4.62
0.74
3.7
0.15
2.51
2.54
0.75
0.20
2.13
2.39
1.09

2.02

AUG
10.07
2.7
1.47
0.47
2.68
1.82
10.93
5.46
0.42
1.77
1.52
0.67
1.61
0.48
1.49
1.99

2.40

SEP
9.51
1.63
5.03
2.45
4£.30
5.40
4.26
0.54
2.82
3.9
1.80
3.79
2.15
1.72
3.88
1.24

4.01

ocT
2.62
2.03
7.86
4.06
1.40
0.28
0.43
4.47
4.78
2.68
5.51
5.96
4.52
1.00
1.38
1.92

2.77

NOV
1.67
0.33
3.80
2.68
2.09
0.23
3.05
0.13
2.88
2.05
1.7
4.12
2.17
2.73
0.29
1.34

DEC
1.04
1.84
3.69
0.13
1.26
0.97
0.62
0.80
0.64
0.48
2.07
0.48
3.12
0.76
0.81
1.4

1.77

TOTAL
37.22
20.46
44.47
26.02
24,16
29.57
33.41
40.65
22.05
246.37
23.84
39.48
24.67
29.49
16.75
16.16

27.57



APPENDIX F

Net Evaporation Data

.....




NET EVAPORATION IN FEET - CHOKE CANYON RESERVOIR

YEAR
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
97
wre
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

JAN
-0.25
0.18
0.14
0.10
0.13
0.08
0.13
0.05
0.21
2.1
-0.06
0.18
0.01
-0.05
0.17

0.04

0.21
0.26
0.26
0.28
0.19
0.16
0.20
0.28
-0.16
0.23
0.13
0.03
0.16
0.18
0.09
0.08
-0.16
0.15
0.06
0.10
0.10
0.28
0.08
0.06
0.08
0.16
0.23
-0.03
0.09
0.01
0.06
0.06
0.23
0.12
0.06
0.03
0.14
0.08
0.18
0.03
0.1

FEB
0.21
0.00
0.15
0.17
0.13
0.16
0.12

-0.03
0.01
0.27
0.13
0.09
0.09
0.22
0.00
0.01
0.14
0.11
0.11
0.12
0.32
8.12
0.26
0.15

-0.16

-0.07
0.13
0.0%
0.27
0.05
0.07

-0.17
0.04
0.06

-0.06
0.01
0.15
0.23
0.13

-0.02
0.3
0.16
0.31
0.17
0.10
0.08
0.15
0.1
0.02
0.00
0.22
0.07
0.22

-0.11
0.16
0.12
0.10

MAR
0.17
0.15
0.14
0.17
0.26
0.31
0.22
0.01
0.33
0.23
0.03
0.15
0.27
0.23
0.22
0.21
0.34
0.21
0.26
0.29
0.38
0.39
0.39
0.17
0.17
0.35
0.16
0.24

0.31

0.32
0.15
0.18
0.07
0.09
0.02
0.26
0.20
0.45
0.30
0.23
0.13
0.30
0.27
0.26
0.38
0.22
0.32
0.14
0.21
0.10
0.34
0.07
0.40
0.21
0.26
0.31
0.23

APR
-0.03
g.13
0.25
0.38
0.11
0.46
0.21
-0.20
0.14
0.37
0.40
0.14
0.18
0.16
0.30
-0.23
0.24
0.37
0.21
0.27
0.21
0.48
0.38
-0.03
0.20
0.1
0.26
0.14
0.22
0.32
0.34
0.23
0.1
0.17
0.05
0.08
0.25
0.31
0.33
0.09
0.35
0.28
0.08
0.02
0.32
0.06
0.46
0.16
0.1
0.48
0.48
0.10
0.33
0.38
0.27
0.28
0.22

MAY
0.41
0.03

-0.27
0.28
0.27
0.3
0.15

-0.05
0.19
0.21

-0.05
0.46

-0.06
0.00
0.39
0.36
0.20
0.15
0.2
0.25
0.34
0.39
0.38

-0.01
0.11
0.23
0.36
0.50
0.52
0.37
0.17

-0.19

-0.02
0.14
0.07

-0.03
0.32
0.39
0.08
0.41
0.28
0.17
0.17
0.20
0.44
0.25
0.16
0.1
0.18
0.33
0.45
0.19
0.11
0.12
0.22
0.86,
0.22

JUN
0.67
-0.50
-0.03
0.48
0.59
0.25
-0.09
0.1
0.45
0.26
0.42
0.27
0.28
0.47
0.53
0.23
0.27
0.28
0.45
0.68
0.43
0.75
0.63
0.35
0.45
0.29
0.36
0.24
0.19
0.40
0.57
0.40
0.23
0.62
0.39
0.36
0.55
0.34
0.28
0.09
0.49
0.31%
0.55
0.37
0.35
0.30
0.74
0.16
0.45
0.38
0.63
-0.20
-0.12
-0.15
0.54
0.56
0.35

JuL
0.52
6.52
0.24
0.52
0.76
0.60
0.49
0.27

-0.13
0.46
0.75
0.50
0.70
0.72
0.53
0.38
0.53
0.73
0.53
0.76
0.67
0.8
0.81
0.80
0.74
0.63
0.40
0.43
0.86
0.62
0.66
0.70
0.45
0.77
0.45
0.69
0.53
0.72
0.34
0.42
0.60
0.39
0.17
0.69
0.63
0.39
0.831
0.46
0.80
0.48
0.57
0.56
0.7
0.49
0.45
0.7
0.57

AUG
0.62
0.7
0.52
0.61
0.52
0.39
0.51
0.53
0.20
0.75
0.34
0.58
0.34
0.41
0.68
0.56
0.65
0.84
0.84
0.30
0.76
0.70
0.85
0.77
0.76
0.57
0.23
0.51
0.78
0.84
0.59
0.63
0.56
0.51
0.49
0.65
0.41
0.19
0.39
0.36
0.25
0.44
0.58
0.77
0.40
0.54
0.33
0.41
0.70
0.48
0.76
0.77
0.69
0.69
0.61
0.64
0.56

SEP
0.42
«0.75
0.18
0.61
0.50
0.31
0.61
0.04
-0.05
0.14
0.43
0.53
0.09
0.65
0.34
0.55
0.49
<0.05
0.23
0.26
0.60
0.48
0.59
0.28
-0.14
0.51
0.53
0.47
0.32
0.46
0.40
0.49
0.26
0.17
0.06
0.22
-0.49
-0.02
0.28
0.12
0.29
0.33
0.29
0.59
0.14
0.37
0.33
0.46
0.52
0.34
0.460
0.21
0.57
0.40
0.40
0.55
0.31

ocT
0.41
0.24
0.24
0.48
0.53
0.41
0.23
0.19
0.23
0.52
0.45
0.18
-0.02
0.44
0.26
0.06
0.52
0.34
0.54
-0.07
0.39
0.61
0.37
0.1
-0.20
0.17
-0.14
0.30
0.50
0.41
0.46
0.18
0.39
0.13
0.26
0.41
0.30
0.05
0.33
0.12
6.21
0.35
0.13
0.42
0.31
0.57
0.40
0.17
0.01
0.24
0.07
8.13
-0.06
0.56
0.38
0.38
0.28

NOV
-0.10
g.17
0.14
0.30
0.35
0.20
0.1
0.23
0.34
g.1
0.08
0.33
0.25
0.24
0.27
0.26
0.40
0.19
0.06
0.29
0.25
0.38
0.34
-0.07
0.18
0.21
0.09
0.03
0.19
0.10
0.37
6.15
0.14
0.10
0.34
0.30
0.30
0.27
0.11
0.32
o.n
6.33
0.03
0.26
0.12
0.31
0.10
0.27
0.11
0.17
0.15
-0.09
0.12
0.19
0.37
0.16
0.20

DEC
-0.03
<0.1%

0.1
~0.67
0.00
0.15
-0.05
0.18
0.27
0.1
0.03
0.20
0.16
0.08
.21
-0.02
0.32
0.25
0.10
0.21
0.35
0.28
0.20
0.18
0.1
0.19
<0.09
0.12
-0.01
0.07
0.13
-0.07
0.24
0.06
0.20
0.23
0.27
0.10
0.18
0.32
0.13
0.18
0.03
0.29
0.14
0.15
0.14
0.22
0.21
0.18
0.08
0.14
-0.12
0.13
0.25
0.00
0.12

TOTAL
3.02
10.74
1.81
3.43
4.15
3.66
2.64
1.33
2.19
3.54
2.95
3.61
2.29
3.57
3.90
2.41
4.31
3.68
3.83
3.64
4.89
5.60
5.40
3.08
2.06
3.52
2.62
3.02
4.31
4.1
4.00
2.61
2.3
2,97
2.33
3.28
2.89
3.
2.83
2.52
3.23
3.40
2.84
4.01
3.42
3.25
4.00
2.76
3.58
3.30
4.41
1.98
2.9
3.0
4.09
4.40
3.27



. YEAR

1934
™ 1935
. 1936
1937
1938
1939
1940
1941
11942
1943
1944
m 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
1974
1975

3

3 T3 73

3
=

1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

~3 73 78 T3 73 T3 T3 T3 T3 —I@ B3 T3 T3

JAN
<0.30
0.08
0.1
0.07
0.15
0.10
0.11
0.08
0.18
0.04
-0.03
0.1?7
-0.02
<0.03
0.15
0.04
0.14
0.23
0.24
0.27
0.17
0.17
0.22
0.29
-0.32
0.17
0.09
0.02
0.19
0.17
0.1
0.13
-0.04
0.06
-0.03
0.17
-0.02
0.30
0.08
0.09
-0.01
0.12
0.25
<0.02
0.03
<0.10
<0.26
<0.05
0.27
0.16
-0.01
-0.13
0.19
0.07
0.15
0.06
0.08

FEB
0.16
0.12
0.13
0.14
0.10
0.19
0.1

-0.09
-0.04
0.23
0.12
0.09
0.05
0.21
0.02
0.00
0.15
0.15
0.15
0.10
0.30
0.16
0.25
0.16
<0.33
<0.16
0.07
-0.03
0.29
0.16
0.03
<0.17
0.02
0.18
0.03
-0.44
0.14
0.23
0.14
0.02
0.32
0.21
0.32
0.10
0.07
0.02
0.10
0.02
-0.01
-0.02
0.2¢
-0.07
0.1
-0.19
0.13
0.30
0.0¢9

MAR
0.16
«0.08
0.02
0.16
0.26
0.29
0.20
-0.01
0.30
0.19
0.05
0.15
0.26
0.21
0.17
0.16
0.32
0.18
0.29
0.26
0.35
0.40
0.36
0.22
0.13
0.31
0.12
0.26
0.31
0.31
0.19
0.14
0.16
0.31
0.19
0.13
0.17
0.45
0.29
0.25
-0.13
0.32
0.29
0.27
0.39
0.15
0.3%
0.09
0.21
0.19
0.40
0.09
0.43
0.25
0.28
0.61
0.23

APR
0.09
0.19
0.15
0.37
0.16
0.43
0.28

-0.21
0.17
0.36
0.36
0.06
0.17
0.10
0.25

-0.26
0.27
0.36
0.12
0.25
0.18
0.45
0.19

-0.20
0.26
0.21
0.25

. 0.19

0.13
0.41
0.36
0.30
<0.16
0.38
0.17
0.20
0.28
0.29
0.16
0.18
0.42
0.37
-0.25
0.16
0.27
0.01
0.47
0.24
0.15
0.49
0.53
-0.51
0.37
0.17
0.40
0.55
0.21

" NET EVAPCRATION IN FEET - LAKE CORPUS CHRISTI

MAY
0.37
0.21

-0.29
0.33
0.17
0.37
0.3

-0.23
0.22
0.14

-0.07
0.40
0.02

-0.03
0.35
0.37
0.26
0.27
0.37
0.32
0.33
0.50
0.21

-0.12
0.18
0.28
0.29
0.51
0.47
0.46
0.00

-0.14

-0.264
0.22
0.02
0.14

-0.07
0.42

-0.23
0.35
0.26
0.25
0.01
0.18
0.47
0.11
0.20

-0.16

-0.03
0.40
0.52
0.06
0.28

-0.16
0.34
0.85./
0.20°

JUN
0.63
-0.06
0.21
0.39
0.47
0.21
<0.05
0.01
0.36
0.30
0.42
0.30
0.18
0.41
0.39
0.28
0.34
0.28
0.47
0.63
0.30
0.76
0.53
0.16
0.43
0.28
0.34
0.19
0.16
0.63
0.56
0.50
0.01
0.66
0.11
0.62
0.10
0.40
0.21
-1.24
g.19
0.34
0.33
0.37
0.31
0.45
0.78
-0.28
0.57
0.00
0.42
0.15
0.19
-0.42
0.44
0.75
0.29

JUL
0.40
0.53
0.23
0.46
0.78
0.60
0.41
0.30

-0.34
0.41
0.69
0.45
0.58
0.63
0.48
0.32
0.46
0.69
0.34
0.65
0.64
0.84
0.83
0.77
0.74
0.66
0.59
0.42
0.87
0.67
0.36
0.76
0.39
0.7
0.26
0.56
0.58
0.74
0.33
0.48
0.65
0.34

-0.37
0.66
0.77
0.12
0.89
0.15
0.86
0.43
0.56
0.63
0.84
0.42
0.54
0.88
0.53

AUG
0.57
0.63
0.32
0.53
0.43
0.49
0.50
0.47
0.14
o.M
0.23
0.40
0.37
0.25
0.66
0.50
0.64
0.83
0.80
0.0t
0.66
0.69
0.81
0.73
0.76
0.37
0.20
0.48
0.73
0.78
0.87
0.69
0.20
0.04
0.66
0.29
0.47

-0.22
0.45
0.14
0.15
0.16
0.60
0.74
0.55
0.48

-0.02
0.21
0.80
0.61
0.70
0.76
0.58
0.70
0.59
0.89
0.50

SEP
0.23
=0.44
-0.10
0.57
0.40
0.24
0.49
0.20
0.06
0.08
0.26
0.53
-0.02
0.60
0.17
0.48
0.51
0.03
-0.16
0.37
0.46
0.03
0.54
0.25
-0.41
0.48
0.37
0.31
0.29
0.46
0.10
0.56
0.25
-0.26
0.37
0.43
0.20
-1.06
0.24
-0.15
-0.08
0.25
0.28
0.41
0.01
-0.02
-0.05
0.53
0.65
0.31
0.44
0.30
0.35
0.49
0.03
0.79
0.23

ocT
0.43
0.23
0.26
0.48
0.49
0.42
0.12
0.14
0.19
0.48
0.43
0.17
-0.11
0.40
0.26
0.08
0.49
0.36
0.51
-0.26
0.22
0.50
0.30
0.32
-0.31
0.1
-0.35
0.45
0.55
0.49
0.18
0.22
0.48
0.03
0.04
0.43
0.42
-0.03
0.14
-0.41%
0.26
0.41
-0.21
0.19
0.21
0.54
0.46
0.01
0.30
0.22
<0.14
0.01
0.1
0.29
0.34
0.38
0.23

Nov
-0.14
0.22
0.21
0.27
0.26
0.23
0.08
0.22
0.3
0.07
0.07
0.33
0.21
0.10
0.26
0.33
0.38
0.14
0.05
0.28
0.23
0.37
0.34
-0.08
0.20
0.28
0.07
0.09
0.31
0.23
0.38
0.23
0.41
0.23
0.38
0.00
0.37
0.32
0.19
0.35
0.14
0.37
-0.17
0.26
0.19
0.36
0.08
0.32
0.17
0.31
0.17
-0.04
0.04
0.10
0.38
0.29
0.21

DEC
0.10
-0.16
0.09
-0.55
-0.08
0.14
-0.03
0.10
0.26
0.01
0.02
0.16
0.15
0.05
0.22
0.03
0.31
0.23
0.12
0.17
0.33
0.27
0.14
0.21
0.07
0.19
«0.29
0.16
0.06
0.10
0.09
-0.01
0.25
0.22
0.22
0.15
0.26
0.07
0.21
0.35
0.11
0.18
-0.14
0.30
0.14
0.17
0.19
0.20
0.2
0.18
0.08
0.18
-0.08
0.17
0.18
0.13
0.12

TOTAL
2.70
1.47
1.34
3.22
3.57
3.n
2.48
0.98
1.81
3.02
2.55
3.2
1.84
2.90
3.38
2.33
6.27
3.5
3.30
3.05
4.17
5.14
4.72
a.n
1.40
3.18
1.75
3.05
4.36
4.85
3.23
3.2
1.73
2.78
2.42
2.68
2.90
1.9
2.2
0.41
2.28
3.32
0.94
3.62
3.41
2.29
3.15
1.28
4.18
3.28
3.9
1.43
3.44
1.89
3.80
6.48
2.90



:

NET EVAPORATION [N FEET - MONTELL AND INDIAN CREEK RECHARGE RESERVOIR SITES

YEAR
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
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

JAN
-0.05
0.12
0.15
0.04
0.06
-0.01
0.19
0.06
0.21
0.18
0.05
0.05
0.05
<0.07
0.24
-0.02
0.12
0.25
0.22
0.3
0.20
0.15
0.15
0.2
-0.1
0.16
0.08
0.03
0.19
0.18
0.1
0.20
0.10
0.22
-0.03
0.09
0.07
0.29
0.15
0.12
0.13
0.17
0.26
0.04
0.16
0.07
0.13
0.10
0.22
0.09
0.07
0.06
0.16
0.18
0.20
-0.08
0.12

FEB
0.21
0.15
0.21
0.22
0.12
0.23
0.14

<0.08
0.13
0.30
0.07
0.10
0.23
0.29
0.06
-0.25
0.10
0.13
0.19
0.25
0.43
0.19
0.21
0.12
-0.04
0.06
0.15
0.00
0.32
0.07
0.14
<0.10
0.06
0.18
0.05
0.04
0.04
0.28
0.24
<0.01
0.33
0.08
0.32
0.15
0.11
0.07
0.21
0.13

0.07

0.11
0.30
0.04
0.22
0.00
0.20
0.11
0.14

MAR
0.13
0.34
0.23
0.10
0.21
0.32
0.26

-0.07
0.36
0.37
0.23
0.12
0.40
0.33
0.41
0.23
0.43
0.14
0.20
0.25
0.51
0.35
0.47
0.30
0.11
0.35
0.17

0.28

0.38
0.38
0.20
0.18
0.23
0.25
0.07
0.22
0.16
0.48
0.37
0.28
0.23
0.36
0.32
0.25
0.37
0.12
0.33
0.14
0.25
0.21
0.40
0.10
0.43
0.15
0.36
0.36
0.27

APR
0.20
0.16
0.26
0.35

-0.07
0.38
0.16
0.00
0.03
0.43
0.46
0.29
0.24
0.37
0.40

<0.05
0.30
0.35
0.21
0.56
0.27
0.61
0.49

-0.21
0.27
0.14
0.37
0.36
0.26
0.30
0.29
0.19
0.13
0.23
0.10
0.09
0.15
0.34
0.40
0.17
0.40
0.22
0.09
0.13
0.33
0.14
0.48

<0.01
0.29
0.52
0.58
0.22
0.34
0.22
0.47
0.36
0.26

MAY
0.27
-0.63
0.07
0.39
0.29
0.31
0.09
0.20
0.21
0.35
0.10
0.53
0.07
0.46
0.52
0.36
0.26
0.06
0.17
0.69
0.45
0.36
0.71
-0.28
0.22
0.20
0.46
0.53
0.61
0.17
0.29
0.03
0.11
0.44
0.07
0.09
0.09
0.51
0.20
0.49
0.33
0.16
0.19
0.15
0.34
0.34
0.25
0.28
0.18
0.36
0.53
0.3
0.23
0.09
0.44
0.64/
0.27

JUN
0.69
-0.49
-0.14
0.27
0.56
0.5¢
0.20
0.25
0.58
0.37
0.44
0.60
0.36
0.37
0.40
0.35
0.41
0.52
0.62
0.94
0.45
0.66
0.99
0.45
0.17
0.22
0.85
0.12
0.51
0.52
0.59
0.47
0.39
0.76
0.37
0.5¢
0.42
0.31
0.45
0.25
0.7
0.43
0.53
0.45
0.44
0.24
0.72
0.16
0.45
0.31
0.63
0.37
0.27
0.16
0.49
0.79
0.44

JuL
0.57
0.12
0.43
0.57
0.30
0.39
0.73
0.43
0.45
0.62
0.92
0.87
0.77
0.94
0.58
0.48
0.7
0.590
0.86
1.1
0.86
0.69
1.06
1.02
0.72
0.52
0.28
0.24
0.99
0.81
0.78
0.82
0.78
0.87
0.48
0.80
0.67
0.64
0.58
0.35
0.83
0.38
0.13
0.75
0.76
0.60
0.94
0.64
0.74
0.66
0.77
0.52
0.85
0.53
0.53
0.95
0.67

AUG
0.60
0.73
0.40
0.81
6.70
0.35
0.63
0.67
0.48
0.97
0.49
0.93
0.79
0.57
0.91
0.40
0.73
0.91
1.04
0.61
0.97
0.69
1.03
1.08
0.79
0.66
0.42
0.48
0.89
0.86
0.69
0.77
0.40
0.47
0.66
0.51
0.52
0.19
0.38
0.60
0.26
0.65
0.61
0.75
0.42
0.53
0.53
0.62
0.80
0.59
0.81
0.92
0.67
0.50
0.66
0.62
0.56

SEP
0.59
-0.02
-0.21

0.47

0.59
0.53
0.78
0.22
0.23
0.19
0.48
0.64
0.3
0.81
0.44
0.40
0.42
0.72

0.57

0.39

0.87

0.46
0.83
0.34
-0.08
0.57
0.63
0.61
0.59
0.46
-0.09
0.57
0.30
0.16
0.25
0.25
0.1
0.36
0.39
0.27
0.29
0.41
0.29
0.60
0.21
0.67
0.42
0.47
0.58
0.51
0.62
0.49
0.38
0.43
0.46
0.73
0.43

ocT
0.42
0.39
0.00
0.1
0.52
0.14
0.42
0.15
0.23
0.35
0.40
0.24
0.21
0.65
0.35
0.12
0.58
0.53
0.64
0.17
0.38
0.72
0.52
0.09
<0.16
-0.02
0.1
0.16
0.51
0.46
0.34
0.29
0.24
0.27
0.26
<0.10
0.22
0.08
0.39
0.19
0.25
0.33
0.14
0.32
0.31
0.70
0.44
0.17
0.52
0.28
0.14
0.26
0.09
0.53
0.45
0.30
0.30

NOV
0.33
0.17
0.09
0.25
0.34
0.08
0.17
0.28
0.34
0.24
0.21
0.38
0.29
0.28
0.37
0.38
0.44
0.36
0.18
0.34
0.40
0.32
0.44

-0.04
0.21
0.20
0.17
0.22
0.27
0.24
0.25
0.17
0.37

+ 0.07
0.14
0.09
0.32
0.25
0.24
0.29
0.14
0.41
0.13
0.19
0.04
0.25
0.08
0.36
0.17
0.18
0.21
0.12
0.1%
0.2%
0.40
0.20
0.24

OEC
0.10
-0.12
0.16
-0.36
0.14
0.07
0.07
0.16
0.19
0.03
0.09
0.27
0.16
0.19
0.25
0.00
0.31
0.28
0.20
0.19
0.38
0.23
0.30
0.12
0.15
6.14
-0.06
0.14
0.12
0.11
0.13
-0.05
0.25
0.17
0.15
0.04
0.19
0.1
0.22
0.31
0.06
0.19
0.09
0.26
0.15
0.14
g.12
0.25
0.15
0.21
-0.02
0.14
-0.02
0.14
0.23
0.16
0.14

TOTAL
4.06
0.92
1.63
3.32
3.76
3.33
3.84
2.27
3.44
4.40
3.94
5.02
3.88
5.19
4.93
2.60
4.81
5.15
5.10
5.81
6.17
5.43
7.20
3.20
2.25
3.20
3.63
3.7
5.62
4.56
3.72
3.54
3.36
4.09
2.57
2.6
2.96
3.84
4.01
3.3
3.96
3.7
3.10
4.06
3.64
3.87
4.65
3.3
4.42
4.03
5.04
3.58
3.3
3.24
4.89
5.14
3.93



NET EVAPORATION IN FEET - CONCAN AND UPPER DRY FR1O RECHARGE RESERVOIR SITES

YEAR
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1964
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
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

JAN
-0.05
0.12
0.15
0.04
0.06
-0.01
0.18
0.02
0.20
0.17
0.02
-0.03
0.06
-0.06
0.23
0.00
0.09
0.19
0.21
0.28
0.19
0.13
0.14
0.22
-0.16
0.13
0.05
0.02
0.17
0.16
0.07
0.19
0.13
0.14
-0.01
0.06
0.05
0.28
0.14
0.09
6.10
0.18
0.24
0.02
0.14
0.04
0.12
0.08
0.20
0.08
0.06
0.07
0.16
0.17
0.19
-0.08
0.10

FEB
0.21
0.15
0.21
0.22
0.12
0.23
0.12

-0.17
0.1
0.29
0.04
0.07
0.18
0.28
0.03

-0.20
0.08
0.06
0.15
0.19
0.42
0.16
0.18
0.13

<0.06
0.03
0.14

-0.06
0.30
0.05
o.M

-0.16
0.04
0.14
0.04

-0.01
0.05
0.25
0.23

-0.02
0.32
0.07
0.31
0.16
0.10
0.06
0.18
0.1
0.06
0.09
0.29
0.03
0.21

-0.02
0.18
0.11
0.12

MAR
0.13
0.34
0.23
0.10
0.21
0.32
0.24

<0.13
0.33
0.35
0.18
0.06
0.37
0.30
0.37
0.16
0.43
0.06
0.16
0.22
0.50
0.32
0.43
0.25
0.10
0.33
0.13

0.25

0.34
0.35
0.18
0.15
0.21
0.19
0.04
0.16
0.14
0.46
0.35
0.27
0.22
0.33
0.27
0.26
0.36
0.09
0.29
2.1
0.24
0.16
0.39
0.08
0.41
9.12
0.35
0.36
0.26

APR
0.20
0.16
0.26
0.35

«0.07
0.38
0.14

-0.06

-0.04
0.42
0.45
0.21
0.19
0.34
0.33

-0.11
0.28
0.27
0.16
0.53
0.3
0.56
0.44

-0.35
0.23
0.1
0.34
0.33
0.19
0.25
0.26
0.18
0.16
0.20
0.07
0.07
0.09
0.32
0.37
0.13
0.39
0.18
0.05
0.12
0.32
0.10
0.44

-0.02
0.25
0.49
0.55
0.21
0.30
0.25
0.43
0.36
0.23

MAY
0.27
-0.63
0.07
0.39
0.29
0.3
0.06
0.16
0.19
0.36
0.00
0.49
0.04
0.40
0.48
0.34
0.23
-0.16
0.1
0.62
0.44
0.27
0.65
-0.32
0.23
0.20
0.40
0.52
0.55
0.20
0.26
0.02
0.08
0.33
0.03
0.03
0.06
0.48
0.18
0.45
0.30
0.12
0.16
0.14
0.35
0.30
0.23
0.24
0.4
0.30
0.53
0.33
0.20
0.08
0.41
0.64,
0.24

JUN
0.69
-0.49
~0.14
0.27
8.56
0.54
0.16
0.20
0.56
0.31
0.40
0.52
0.40
0.28
0.38
0.29
0.36
0.49
0.52
0.88
0.52
0.65
0.95
0.39
0.16
0.25
0.76
0.1
0.47
0.50
0.50
0.46
0.4%
0.63
0.32
0.50
0.40
0.32
0.42
0.23
0.65
0.39
0.48
0.44
0.42
0.22
0.70
0.14
0.42
0.27
0.60
0.36
0.27
0.15
0.48
0.79
0.41

JuL
0.57
0.12
0.43
0.57
0.30
0.39
0.67
0.47
0.40
0.59
0.89
0.84
0.76
0.90
0.59
0.64
0.70
0.86
0.83
1.04
0.81
0.68
0.97
0.96
0.70
0.55
0.34
0.23
0.93
0.76
0.74
0.80
0.69
0.81
0.54
0.72
0.61
0.63
0.55
0.32
0.78
0.42
0.15
0.76
0.76
0.53
0.89
0.61
0.71
0.57
0.76
0.51
0.86
0.52
0.50
0.95
0.65

AUG
0.60
0.73
0.40
0.8t
0.70
0.35
0.64
0.64
0.51
0.94
0.33
0.88
0.67
0.52
0.89
0.44
0.66
0.88
1.00
0.60
0.96
0.68
0.99
1.07
0.75
0.65
0.39
0.47
0.81
0.81
0.66
0.75
0.45
0.41
0.55
0.43
0.48
0.16
0.39
0.56
0.18
0.63
0.58
0.75
0.36
0.49
0.49
0.60
0.76
0.55
0.77
0.9
0.66
0.62
0.69
0.62
0.63

SEP
0.59
-0.02
-0.21
0.47
0.59
0.53
0.74
0.19
0.19
0.15
0.49
0.51
6.20
0.87
0.38
0.41
0.46
0.74
0.42
0.32
0.86
0.52
0.80
0.33
-0.10
0.51
0.60
0.59
0.51
0.40
0.01
0.60
0.29
0.18
0.22
0.15
0.15
0.30
0.35
0.22
0.30
0.40
0.25
0.59
0.22
0.64
0.35
0.42
0.55
0.49
0.59
0.50
0.41
0.44
0.48
0.73
0.41

ocT
0.42
0.39
0.00
0.21
0.52
0.14
0.35
0.19
0.17
0.32
0.43
0.26
0.17
0.63
0.31
0.09
0.58
0.71
0.60
0.06
0.35
0.71
0.51
0.04
-0.19
-0.08
0.01
0.12
0.50
0.39
0.30
0.23
0.12
0.31
0.21
0.01
0.11
0.07
0.38
0.17
0.2%
0.30
0.13
0.35
0.33
0.66
0.38
0.14
0.50
0.27
0.13
0.25
0.08
0.54
0.44
0.30
0.28

Nov
0.33
0.17
0.09
0.25
0.34
0.08
0.13
0.27
0.33
0.23
0.16
0.35
0.26
0.26
0.38
0.37
0.41
0.39
0.14
0.31
0.34
0.31
0.42

<0.06
0.20
0.16
0.14
0.18
0.2
0.18
0.20
0.15
0.33
0.05
0.17
0.13
0.29
0.24
0.22
0.28
0.1
0.40
0.1
0.16
0.05
0.21
0.06
0.33
0.15
0.16
0.22
0.10
0.10
0.19
0.39
0.20
0.22

DEC
0.10
-0.12
0.14
-0.36
0.14
0.07
0.00
0.15
0.18
0.05
0.07
0.22
0.14
0.20
0.23
<0.01
0.32
0.31
0.21
0.17
0.36
0.24
0.28
0.11
0.13
0.12
-0.13
0.10
0.08
0.09
0.10
<0.10
0.21
0.18
0.09
0.07
0.18
0.08
0.21
0.30
0.05
0.18
0.08
0.25
0.13
0.10
0.1
0.22
0.14
0.20
-0.02
0.13
-0.03
0.11
0.22
0.16
6.12

TOTAL
4.06
0.92
1.43
3.32
3.76
3.33
3.43
1.93
3.13
4.18
3.46
4.38
3.44
4.92
4.60
2.42
4.60
4.80
4.51
5.22
6.06
5.23
6.76
2.77
1.99
2.96
3.17
2.86
5.06
4.14
3.39
3.27
3.12
3.57
2.27
2.32
2.61
3.59
3.7
3.00
3.64
3.60
2.81
4.00
3.54
3.44
4.24
2.98
4.12
3.63
4.87
3.48
3.63
3.17
4.76
5.4
3.66



r

F@ NET EVAPORATION IN FEET - UPPER SABINAL AND UPPER SECO RECHARGE RESERVOIR SITES
~ YEAR JAN FEB MAR APR MAY JUN JuL AUG SEP oct ROV OEC
193¢  -0.05 0.21 0.13 0.20 0.27 0.69 0.57 0.60 0.59 0.42 0.33 0.10
m 1935 0.12 0.15 0.34 0.16 -0.63 -0.49 0.12 0.73 -0.02 0.39 0.17 -0.12
r“ 1936 0.15 0.21 0.23 0.26 0.07 -0.1 0.43 0.40 -0.21 0.00 0.09 0.14
1937 0.04 0.22 0.10 0.35 0.39 0.27 0.57 0.81 0.47 0.21 0.25 -0.36
1938 0.06 0.12 0.21 -0.07 0.29 0.56 0.30 0.70 0.59 0.52 0.34 0.1
1939  -0.01 0.23 0.32 0.38 0.31 0.54 0.39 0.35 0.53 0.14 0.08 0.07
1940 0.17 0.10 0.23 0.13 0.04 0.13 0.63 0.65 0.71 0.31 0.11 -0.05
1941 =0.01 -0.23 -0.17  -0.09 0.1 0.17 0.49 0.62 0.17 0.21 0.26 0.1
A 1942 0.20 0.09 0.32 -0.08 0.18 0.55 0.37 0.53 0.16 0.14 0.33 0.18
1943 0.17 0.28 0.33 0.41 0.36 0.28 0.57 0.93 0.13 0.30 0.22 0.06
1944 0.01 0.02 0.15 0.44 <0.07 0.38 0.87 0.26 0.50 0.45 0.13 0.05
1945 -0.08 0.05 0.02 0.16 0.47 0.47 0.82 0.85 0.43 0.27 0.33 0.19
F§ 1946 0.06 0.15 0.35 0.16 0.02 0.42 0.76 0.60 0.13 0.14 0.25 0.13
197 -0.06 0.27 0.28 0.32 0.37 0.23 0.88 0.49 0.90 0.62 0.24 0.20
1948 0.23 = 0.02 0.35 0.29 0.45 0.37 0.59 0.87 0.34 0.28 0.38 0.22
r@ 1949 0.01 -0.17 0.12 -0.14 0.33 0.26 0.61 0.46 0.42 0.07 0.37 <0.02
1950 0.07 0.07 0.43 0.26 0.21 0.33 0.70 0.62 0.48 0.58 0.40 0.32
1951 0.16 0.02 0.02 0.22 -0.30 0.48 0.83 0.86 0.76 0.82 0.41 0.33
m 1952 0.21 0.13 0.13 0.13 0.07 0.46 0.81 0.97 0.33 0.58 0.12 0.22
F® 1953 0.26 0.16 0.20 0.52 0.58 0.84 0.99 0.59 0.28 0.00 0.29 0.15
1954 0.19 0.42 0.49 0.33 0.43 0.56 0.78 0.95 0.86 0.34 0.3 0.35
1955 0.12 0.14 0.31 0.53 0.22 0.64 0.67 0.68 0.55 0.70 0.30 0.26
Fm 1956 0.13 0.17 0.40 0.41 0.62 0.92 0.91 0.97 0.78 0.51 0.40 0.27
1957 0.22 0.13 0.22 -0.43 -0.35 0.35 0.93 1.07 0.33 0.01 -0.07 0.1
1958  -0.19 -0.08 0.09 0.21 0.24 0.15 0.68 0.73 =0.12 -0.21 0.19 0.12
m 1959 0.11 0.01 0.32 0.09 0.20 0.27 0.57 0.64 0.47 -0.12 0.14 0.1
Fm 1960 0.03 0.14 0.10 0.32 0.37 0.7t 0.38 0.37 0.58 -0.05 0.12 -0.17
1961 0.01 <0.10 0.23 |, 0.3% 0.52 0.11 0.22 0.47 0.58 0.09 0.16 0.07
m 1962 0.16 0.28 0.32 0.16 0.52 0.45 0.89 0.76 0.47 0.49 0.18 0.05
rm 1963 0.14 0.03 0.33 0.22 0.22 0.49 0.73 0.78 0.37 0.35 0.14 0.08
1964 0.04 0.09 0.17 0.264 0.24 0.44 0.72 0.64 0.07 0.28 0.17 0.08
1965 0.19 -0.20 0.14 0.18 0.02 0.46 0.78 0.74 0.61 0.19 0.14 -0.13
rm 1966 0.15 0.03 0.20 0.18 0.07 0.42 0.63 0.48 0.29 0.04 0.30 0.18
1967 0.09 0.11 0.15 0.18 0.26 0.55 0.77 0.37 0.19 0.34 0.04 0.18
1968 0.00 0.03 0.03 0.05 0.00 0.29 0.57 0.48 0.21 0.18 0.19 0.05
1969 0.04 -0.04 0.12 0.06 0.00 0.47 0.67 0.38 0.08 0.08 0.16 0.09
r@ 1970 0.04 0.05 0.13 0.06 0.04 0.39 0.57 0.45 0.17 0.05 0.27 0.18
1971 0.27 0.24 0.44 0.31 0.47 0.33 0.63 0.14 0.27 0.06 0.24 0.06
1972 0.13 0.22 0.34 0.36 0.17 0.41 0.53 0.40 0.33 0.37 0.20 0.20
F% 1973 0.08 -0.03 0.26 0.10 0.43 0.21 0.30 0.53 0.19 0.16 0.27 6.29
1974 0.09 0.31 0.22 0.38 0.28 0.62 0.75 0.13 .31 0.26 0.10 0.04
1975 0.18 0.07 0.32 0.16 0.10 0.37 0.44 0.61 0.39 0.29 0.40 0.18
1976 0.23 0.30 0.24 0.03 0.15 0.45 0.17 0.56 0.22 0.13 0.10 0.07
r% wr7 0.01 0.16 0.27 0.12 0.14 0.44 0.76 0.75 0.59 0.36 0.1 0.24
1978 0.13 0.09 0.35 0.32 0.35 0.40 0.76 0.32 0.22 0.34 0.06 0.12
1979 0.02 0.06 0.08 0.08 0.28 0.21 0.48 0.46 0.62 0.64 0.18 0.08
Fﬁ 1980 0.11 0.16 0.26 0.42 0.21 0.68 0.86 0.46 0.31 0.34 0.04 0.1
1981 0.07 0.10 0.09 -0.03 0.21 0.12 0.59 0.59 0.39 0.12 0.31 0.21
1982 0.19 0.06 0.23 0.23 o.N 0.41 0.469 0.73 0.54 0.48 0.13 0.13
Fm 1983 0.07 0.08 0.13 0.47 0.27 0.25 0.51 0.52 0.48 0.27 0.15 0.19
1984 0.06 0.28 0.39 0.5¢4 0.53 0.58 0.76 0.75 0.57 0.13 0.22 -0.02
W WA 0.02 0.07 0.21 0.32 0.36 0.51 0.91 0.50 0.24 0.09 0.13
e 1986 0.16 0.20 0.40 0.27 0.19 0.27 0.86 0.65 0.43 0.08 0.09 -0.04
rﬂ 1987 0.17  -0.03 0.10 0.26 0.07 0.15 0.51 0.63 0.45 0.54 0.17 0.10
1988 0.18 0.17 0.34 0.41 0.40 0.47 0.48 0. 0.49 0.44 0.38 0.22
. 1989  -0.08 0.1 0.36 0.36 0.64 + 0.79 0.95 0.62 0.73 0.30 0.20 0.16
Fn AVG 0.10 0.1 0.23 0.22 0.22° 0.39 0.63 0.61 0.40 0.27 0.21 0.1

TOTAL
4.06
0.92
1.63
3.32
3.76
3.33
3.16
1.70
2.97
4.04
3.7
3.98
3.17
4.74
4.39
2.32
4.67
4.61
4.16
4.86
6.01
S.10
6.49
2.52
1.81
2.81
2.90
2.67
4.73
3.88
3.18
3.12
2.97
3.23
2.08
2N
2.40
3.46
3.66
2.79
3.47
3.5
2.65
3.98
3.46
3.19
3.96
2.7
3.9
3.39
479
3.43
3.56
3.12
4.69
S.14
3.50



NET EVAPCRATION IN FEET - UPPER HONDO RECHARGE RESERVOIR SITE
YEAR JAN FEB HAR APR MAY JUN JuL AUG SEP acT NOoV OEC
1934 -0.05 0.21 0.13 0.20 0.27 0.69 0.57 0.60 0.59 0.42 0.33 0.10
1935 0.12 0.15 0.34 0.16 -0.63 <0.49 0.12 0.73 -0.02 0.39 0.17 -0.12
1936 0.15 0.21 0.23 0.26 0.07 -0.14 0.43 0.40 -0.21 0.00 0.09 0.14
1937 0.04 0.22 0.10 0.35 0.39 0.27 0.57 0.81 0.47 0.21 0.25 -0.36
1938 0.06 0.12 0.2t -0.07 0.29 0.56 0.30 0.70 0.59 0.52 0.34 0.14
1939  -0.01 0.23 0.32 0.38 0.31 0.54 0.39 0.35% 0.53 0.4 0.08 0.07
1940 0.14 0.08 0.23 0.15 0.10 0.09 0.61 0.68 0.68 0.28 0.06 -0.06
1941 -0.01 -0.20 -0.15 -0.10 0.12 0.14 0.50 0.64 0.19 0.20 0.25 0.13
1942 0.19 0.11 0.31 -0.08 0.17 0.51 0.26 0.51 0.1 0.08 0.30 0.18
1943 0.16 0.27 0.30 0.39 0.33 0.31 0.53 0.90 0.13 0.34 0.20 0.05
1944 -0.03 0.00 0.12 0.42 -0.07 0.41 0.84 0.29 0.49 0.44 0.08 0.00
1945 -0.08 0.02 0.04 0.18 0.48 0.46 0.75 0.80 0.44 0.23 0.31 0.17
1946 0.02 0.12 0.30 0.16 0.05 0.37 0.75 0.53 0.03 0.14 0.20 0.09
1947  -0.07 0.25 0.25 0.3 0.31 0.32 0.8 0.48 0.85 0.60 0.24 0.17
1948 0.21  0.00 0.32 0.3 0.44 0.41 0.59 0.79 0.36 0.27 0.35 0.22
1949 -0.01 -0.14 0.13 -0.17 0.34 0.2% 0.60 0.48 0.46 0.05 0.36 -0.02
1950 0.08 0.08 0.41 0.23 0.23 0.35 0.67 0.64 0.48 0.55 0.39 0.3t
1951 0.19 0.02 0.07 0.26 -0.20 0.45 0.82 0.87 0.67 0.7 0.36 0.30
1952 0.21 0.13 0.14 0.14 0.12 0.47 0.75 0.96 0.24 0.58 0.10 0.15
1953 0.27 0.15 .21 0.45 0.55 0.80 0.95 0.56 0.29 0.04 0.27 0.14
1954 0.18 0.40 0.46 0.31 0.42 0.57 0.79 0.92 0.83 0.35 0.31 0.34
1955 0.12 0.11 0.30 0.52 0.2% 0.62 0.69 0.67 0.56 0.68 0.30 0.23
1956 0.14 0.17 0.39 0.40 0.58 0.87 0.89 0.89 0.76 0.50 0.37 0.24
1957 0.23 0.1 0.18 -0.40 -0.30 0.34 0.9 1.02 0.24 0.03 -0.08 0.11
1958  -0.18 -0.09 0.09 0.19 0.16 ¢.19 0.66 0.72 -0.13 -0.20 0.18 0.12
1959 0.12 -0.01 0.31 0.09 0.19 0.25 0.55 0.58 0.47 -0.10 0.15 0.10
1960 0.04 0.12 0.09 0.29 0.36 0.63 0.40 0.34 0.57 -0.09 0.12 -0.16
1961 0.02 -0.09 0.23 0.3 0.50 0.06 0.19 0.51 0.54 0.12 0.14 0.08
1962 0.15 0.26 0.29 0.11 0.49 0.39 0.85 0.76 0.42 0.45 0.15 0.04
1943 0.14 0.02 0.32 0.20 0.2¢ 0.48 0.73 0.77 0.40 0.35 0.14 0.08
1964 0.02 0.08 0.16 0.23 0.25 0.43 0.75 0.64 0.1 0.29 0.16 0.09
1965 0.17 -9.22 0.1% 0.16 -0.06 0.44 0.78 0.72 0.61 0.18 0.17 -0.14
1966 0.09 0.03 0.21 0.17 0.05 0.41 0.65 0.46 0.23 0.15 0.32 0.18
1967 0.12 0.11 0.17 0.19 0.27 0.58 0.76 0.43 0.13 0.32 0.06 0.15
1968 -0.06 0.02 0.04 0.06 0.01 0.29 0.55 0.51 0.20 0.22 0.21 0.07
1969 0.05 -0.04 0.1 0.07 0.02 0.47 0.49 0.40 0.13 0.07 0.18 0.10
1970 0.06 0.04 0.11 0.10 0.05 0.42 0.57 0.50 0.10 0.10 0.28 0.20
19N 0.27 0.24 0.44 0.31 0.45 0.35 0.65 0.14 0.25 0.07 0.22 0.05
1972 0.12 0.21 0.34 0.34 0.14 0.39 0.50 0.38 0.35 0.35 0.18 0.19
1973 0.06 -0.03 0.24 0.08 0.40 0.19 0.30 0.53 0.15 0.14 0.27 0.29
1974 0.08 0.30 0.22 0.35 0.27 0.59 0.73 0.15 0.28 0.22 0.07 0.05
1975 0.17 0.06 0.30 0.15 0.09 0.34 0.44 0.58 0.40 0.30 0.39 0.17
1976 0.23 0.29 0.23 0.03 0.15 0.45 0.13 0.55 0.24 0.15 0.09 0.06
1977 0.00 0.16 0.26 0.09 0.15 0.42 0.75 0.75 0.57 0.36 0.14 0.25
1978 0.13 0.07 0.33 0.28 0.35 0.40 0.73 0.33 0.19 0.36 0.04 0.1
1979 0.00 0.05 0.08 0.07 0.26 0.22 0.43 0.46 0.61 0.61 0.19 0.06
1980 0.10 0.15 0.25 0.39 0.19 0.66 0.8% 0.47 0.28 0.34 0.03 0.12
1981 0.07 0.09 0.10 0.01 0.20 0.11 0.56 0.56 0.40 0.12 0.29 0.21
1982 0.18 0.06 0.21 0.21 0.10 0.40 0.70 0.71 0.55 0.43 0.12 0.12
1983 0.07 0.07 0.12 0.46 0.25 0.26 0.48 0.51 0.45 0.27 0.17 0.18
1984 0.07 0.26 0.37 0.53 0.50 0.57 0.77 0.74 0.58 0.12 0.21 -0.01
1985 0.06 0.03 0.08 0.19 0.31 0.35 0.51 0.88 0.47 0.24 0.12 0.13
1986 0.16 0.18 0.38 0.28 0.16 0.24 0.83 0.464 0.39 0.08 0.09 <0.05
1987 0.16 -0.04 0.12 0.29 0.08 0.13 0.49 0.65 0.44 0.53 0.17 0.10
1988 0.18 0.16 0.3 0.40 0.37 0.46 0.47 0.68 0.47 0.43 0.38 0.22
1989 +0.08 0.1 0.36 0.36 0.64, 0.79 0.95 0.62 0.73 0.30 0.20 0.16
AVG 0.09 0.10 0.22 0.21 0.22 0.38 0.62 0.61 0.38 0.27 0.20 0.1

TOTAL
4.06
0.92
1.63
3.32
3.76
3.33
3.04
1.7
2.65
3.
2.99
3.80
2.76
4.55
4.27
2.32
4.42
4.52
3.99
4.68
5.88
5.04
6.20
2.39
.n
2.70
r{8g
2.61
4.36
3.87
3.21
2.95
2.95
3.29
2.12
2.28
2.53
3.44
3.49
2.62
3.3
3.39
2.65
3.90
3.32
3.04
3.82
2.7
3.79
3.29
4.7
3.37
3.38
3.2
4.53
S.14
3.40



NET EVAPORATION IN FEET - UPPER VERDE RECHARGE RESERVOIR SITE
YEAR JAN FEB MAR APR MAY JUN JuL AUG SEP oct NOV DEC  TOTAL
193% -0.05 0.21 0.13 020 0.27 0.69 0.57 0.60 0.5  0.62  0.33  0.10  4.06
1935 0.2 0.15 0.34 0.16 -0.63 -0.49 0,92 0.73 -0.02 0.39  0.17 -0.12  0.92
193 0.15 0.21 0.23  0.26  0.07 -0.16  0.43  0.40 -0.21  0.00  0.09 0.1  1.63
1937  0.06 0.22 0.10 035 039 027 057 0.81 0.47 0.2 0.25 -0.36  3.32
1938 0.06 0.12 0.21 -0.07 0.29 0.5 0.30 070 059  0.52 0.3  0.16 3.7
1939 -0.0¢ 023 032 038 031 054 039 035 0.5 0.4  0.08  0.07  3.33
19%0 0.3  0.07 0.23 0.7 0.13 0.07 0.5 0.69 0.7 0.27  0.04 -0.06  3.00
191  -0.01 -0.18 -0.14 -0.10 0.0 0.2 0.51 0.66 0.20 0.20 0.25 0.13 1.72
%2 0.98 0.11 031 -0.08 0.16 049 0.2 0.5t 0.08 0.06 0.29 0.18  2.50
19%3 0.5 0.27 029 039 032 033 051 0.8 013 0.356 0.19  0.05  3.87
194 -0.06  0.00 0.1 040 -0.07 0.42 0.83 032 0.9  0.43  0.05 -0.02  2.92
195 -0.08 0.00 0.06 0.18 0.49 0.46 0.71 0.7 045 0.20 0.31  0.16  3.69
1% 0.01 0.1 0.28 0.6 0.06 0.35 0.76  0.49 -0.01 0.4  0.17  0.07  2.57
197 -0.07 0.26 0.2 030 0.29 036 0.8 0.47 0.83  0.59  0.26  0.15  4.46
1948  0.19  -0.02 031 032 044 0.42 059 0.75 037  0.26 0.3  0.22  4.19
199 -0.03 -0.13 0.4 -0.19 035 0.22 0.0 049 047  0.03 0.35 -0.02  2.28
1950 0.09 0.09 0.40  0.21  0.23 035 0.65 0.65 0.48 0.5  0.39  0.30  4.38
1951 0.20 0.02 0.09 0.27 -0.15 0.43  0.81  0.87 0.3  0.66 0.33  0.20  4.45
1952 0.23 0.13 0.4 0.1 0.5 0.48 0.72 0.9 0.20 0.58  0.09  0.12  3.92
1953 0.27 0.15 0.21 0.41 0.53 0.78 0.93 055 030 0.05 0.27  0.13  4.58
1954 0.7 0.38 0.44 0.29 0.41 0.57 0.79 0.90 0.82 0.35 031 03¢ 577
1955 0.12 0.10 0.30 0.5t 0.26 0.60 0.69 0.66 056 0.67 030  0.23  5.00
1956 0.14 0.17 039 0.40 0.56 0.85 0.89  0.86 0.74 0.50 0.36 0.23  6.09
1957 0.23 0.10 0.6 -0.338 -0.28 0.33 0.90 1.00 0.20 0.05 -0.08  0.11 2.3
1958 -0.47 -0.10 0.09 0.9 0.12 0.21 0.6 072 -0.13 -0.20 0.18  0.12  1.67
1959 0.12 -0.03 031 0.09 0.19 0.23 0.56 0.5 047 -0.10  0.15  0.09 2.8
1960 0.05 0.12 009 0.28 035 059 040 032 057 -0.11  0.12 -0.15  2.63
1961  0.02 -0.08 0.23 0.31 049 0.04 0.7 053 052 0.3  0.13 0,08  2.57
1962 0.4  0.26 0.28 0.08 0.48 0.36 0.8  0.76 039 043  0.13  0.03  4.16
1963 0.4 0.00 031 0.19 0.26 0.47 0.73 0.77 0.42 035 0.1  0.08  3.85
196 0.01 0.07 0.5 0.23 0.25 042 0.76 0.64 0.13 030  0.16  0.09 3.2
1965 0.5 -0.235 0.1 0.6 -0.10 0.46 0,78 0.72 0.6  0.17  0.18 -0.15  2.87
1966 0.06 0,03 0.21 0.7 0.06 0.40 0.6 0.4 021 0,20 0.32 0.18  2.92
1967 0.3 0.11 0.9 0.9 0.2?7 0.59 0.7  0.45 0.10 032  0.06 0.1  3.31
1968 -0.09 0.02 005 0.06 002 029 054 053 020 0.2 0.2 0.08 2.16
1969 0.06 -0.06 0.15 0.07 0.03 0.47 0.69 0.40 0.15 007  0.19 011  2.35
1970 0.06 0.06 0.10 0.13  0.05 0.44  0.57 0.52 0.07 0,12 0.29  0.21  2.60
1971 0.27 0.26 0.4 031  0.45 036  0.66 0.4  0.26  0.08  0.21  0.05  3.45
1972  0.41  0.21 034 034 0.42 037 048 037 036 0.3 0.6 0.18  3.38
1973 0.06 -0.03 0.2 0.06 0.38 017 030 053 013  0.13  0.27 0.29  2.52
1974 0.08 0.30 0.22 0.3 0.26 058 0.72 0.15 0.27 0.20  0.05 005 3.2
1975 0.16  0.06 0.30 0,45  0.09 033 0.4 056 0.40 0.3 0.33  0.16 3.3
1976 0.23 0.29 0.23 0.03 0.5 045 0.18 054 025  0.15  0.09  0.05  2.64
1977 -0.01 0.6 0.26 0.08 0.15 0.42 075 0.75 0.57 036 0.1  0.25 3.8
1978 0.13 0.06 032 0.26 035 040 0.72 033 0.18 036  0.03 011  3.25
1979 0.00 0.06 0.08 0.06 0.26 0.22 0.40 046 0.60 0.60  0.20 0.06  2.98
1980 0.10 0.14 0.25 0.38 0.17 0.6 0.8 047 026 034 003 0.12  3.75
1981 0.07 009 0.1 0.02 0.20 0.0  0.54 0.55 041  0.12  0.27  0.21  2.69
1982 0.7 0.06 0.21 6.21 0.10 039 070 069 055 0.40 0.1  0.12 3.7
1983 0.07 0.07 0.11 0.5  0.25 0.27 0.46 050 0.4  0.27 018  0.17 3.2
198 0.07 0.26 0.36 053 049 0.5 077 0.7 058 0,12  0.21  0.00  4.69
1985 0.6 0.03 0.08 0.9 030 034 051 0.8 0.46  0.26  0.13 0,13 3.3
198 0.6 0.17 0.37 0.29 0.15 0.22 0.8 0.64 036 0.08 009 -0.05 3.30
1987 0.5 -0.06 0.1 0.30 0.08 0.3 0.49 0.65 0.43  0.53  0.17  0.10  3.13
1988 0.18  0.16  0.30 0.0  0.35  0.45  0.47  0.66  0.47  0.43  0.38  0.22  4.47
1989 -0.08 0.11 036 0.36 0.6¢ 0.79 0.95 0.62 0.73 030 0.20 0.16 5.1
Avé 009 0.09 0.22 0.21 0.22 038 0.8 0.0 037 0.27 0.20  0.10  3.35



APPENDIX G

Natural Streamflow
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NUECES RIVER BASIN MODEL - NATURAL STREAMFLOW IN ACRE-FEET
1900 - NUECES RIVER AT LAGUNA

YEAR
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
195¢
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

JAN
1993
847
6201
77se
13644
3322
4263
3503
4196
4856
4906
8433
3363
8114
2545
2080
5812
2532
1064
918
1697
1682
3025
358
7282
10436
8449
11718
6519
3815
2613
6520
4916
4782
24962
5161
10947
5031
11725
5855
8988
7614
4575
12762
5578
3931
3419
3254
9114
3849
$109
30348
5631
160601
8133
4023
6432

FEB
1933
1042
4991
5622
7665
2823
4396
3563
3267
3827
5227
5633
3164
7945
2736

64431
5054
2214
1257
1178
1472
1695
2554

310

10416
8199
8633

1281
5145
3827
3497
7196
377
3922

16414
6217
726
4216
8536
5635
6163
8572
3683

11320
4895
3962
3097
267
7493
37ne
3921

14612
S777

11636
6752
4856
6412

MAR
2315
1343
$362
7033
6038
2955
4196
4535
329
4011
N
5365
2866
7068
2830

19798
4663
2752
1554
1726
1419
1940
2654

461

17588
7702
8227

10684
5072
3987
4497
6219
3858
3766

14934
4529

11406
4969
7545
6636
5624
8085
3590

11326
4783
9067
3180
5624
8410
4461
3460

13496
4787

13570
6534
5445
6011

APR
riges
1414
4692
5763
7450
2496
5337
7437
3363
4634
6384
5406
Flyad
5340
2452

10502
3658
2898
4765
1897
2235
1530
1910
4759
8897
6289
6580
7966
4709
3946
4502
5582
$347
3413

14997
7053
8288
3797
6266
6235
4085
6414
5442

45671
6971

11129
2907

25850
6731
4030
2872
9172
4041

12362
5285
479
6484

MAY
3440
53365
5003
3955
7805
2138
10390
14820
5839
4240
4920
3329
4321
7634
2408
11972
4591
2289
6799
1202
11052
1411
1695
10640
9577
8003
5713
6126
3725
25975
4016
11671
6325
2739
18349
6576
8532
3443
13352
4647
13929
12763
13538
25604
4231
7594
4217
16515
10131
4785
2287
4L7?
4775
35495
4981
/3830
8897

JUN
1623
321807
4
4896
4079
1580
6153
7763
3285
7106
3977
1992
974
9219
2923
7592
5443
1882
2703
834
22309
1184
175
16987
65073
25874
3689
11651
5836
4070
2756
15590
3875
2584
o774
5036
7224
4860
7759
15325
5842
12607
6122
13751
4224
11423
2550
66485
9203
5475
1890
8399
11118
94058
7611
2873
16186

JuL
1009
26117
9214
3036
9579
9mMao
4233
8613
2555
3236
2287
1422
3474
8419
15513
4932
4163
1402
1443
605
10429
3814
921
4029
19419
238456
6229
20414
2808
2610
1837
7433
5198
2110
15239
3158
4631
6404
5673
18384
2358
14925
52031
9131
2185
5640
1572
19274
64N
4221
1498
12355
5051
26998
9978
2104
9765

AUG
694
13866
4004
2016
5257
8769
3252
4N
3582
2084
1944
1mn
1452
3857
2091
28117
3028
1022
967
525
3232
2124
610
2054
9298
12078
17859
13962
1839
1547
1429
4099
62220
2225
7137
2513
3606
154594
36424
9386
8649
10380
21913
5898
8328
3663
1545
12306
3817
3096
1237
4116
2608
15400
6613
1622
9859

SEP
554
22823
134302
1443
3009
4545
2637
4846
24652
1873
12713
903
1677
2629
1361
11551
2846

668

646
6983
1729

158746

571

2022
54366
12117

8909

8553

1483

1396
80609

2932
29670

5736

5628

2162
27867
20320
11634

6117
10094

6783
16477

3922

4029

2683

2522
11792

3031

2971

963

4893
10322
33478

4607

1105
14370

ocy
529
10002
24541
1692
2895
23153
2053
14653
24576
2207
6007
5033
24093
1905
1516
8970
2933
548
480
3037
1750
10763
696
7083
30854
28387
14451
12325
6969
1454
20243
3620
9443
19438
5163
47153
12029
36712
8528
124894
14118
5517
13788
3561
3284
1929
3768
74437
3214
6662
1929
15817
37593
13108
4777
1320
13707

Nov
495
nn
16511
2431
2494
4632
2433
6823
10405
2395
3835
3612
7083
1874
1595
7388
51
673
464
2261
1452
6299
361
7188
25137
9932
16483
10392
5947
1523
8117
3948
6045
14299
4514
14007
7015
19298
6885
17755
14913
5323
15267
8210
4606
2192
2708
16770
3132
9725
3336
7510
20933
9980
4215
3831
7256

DEC
645
7261
10891
16391
2643
4892
3562
5222
7164
3124
4114
3262
4912
2283
1694
6287
2818
as5
543
1897
1385
3875
380
7086
15695
8568
12654
7964
4448
2325
6913
5338
5192
10038
5545
16360
5936
16502
6216
12137
8510
5102
14215
6656
4015
2978
3200
11636
3588
6021
39544
6784
15435
9229
3958
3815
6924

TOTAL
18006
465057
233426
62030
72579
158485
52903
86759
96175
4359
63885
45561
66856
66087
39665
183621
47521
19765
22685
23063
60162
195062
16352
62975
273601
161431
117876
134565
54500
56477
141030
80147
145865
75051
140676
117925
115207
278145
130543
233008
103272
103885
170642
157812
56928
66191
34744
266614
74355
50016
68048
136979
128072
291316
73244
39563
112304



NUECES RIVER BASIN MODEL - NATURAL STREAMFLOW IN ACRE-FEET
1905 - WEST NUECES RIVER NEAR BRACKETTVILLE

YEAR JAN FEB MAR APR MAY JuN
1934 0 0 0 0 0 0
1935 0 0 0 0 27298 181330
1936 36 0 0 0 0 1104
1937 1126 0 713 0 0 0
1938 4506 1076 154 952 1156 0
1939 0 0 0 0 0 0
1940 0 0 0 7 183 7
1941 0 0 15 20 161 8
1942 0 0 0 0 0 0
1943 0 0 0 0 37 33
1944 0 3 3 0 0 8
1945 1 0 0 0 0 0
1946 0 0 0 0 0 15
1947 98 8 0 14 273 1650
1948 0 0 0 0 0 25510
1949 0 54320 2140 26 0 0
1950 0 0 0 0 0 0
1951 0 0 0 0 0 0
1952 0 0 0 0 579 0
1953 0 0 0 0 0 0
1954 0 0 0 0 3019 9478
1955 0 0 0 0 0 0
1956 0 0 0 0 0 0
1957 0 0 0 1780 16370 132
1958 0 4510 1850 105 0 111900
1959 2 0 0 0 1840 15040
1960 0 0 0 0 0 0
1961 1 27 "0 0 0 0
1962 0 0 0 0 0 0
1963 0 0 0 0 0 0
1964 0 0 0 0 0 0
1965 o 0 0 0 132 40940
1966 0 o 0 1960 21 2
1967 0 0 0 0 0 0
1968 507 254 113 27 169 12
1969 0 0 0 1 0 0
1970 17 29 22 0 0 0
1971 0 0 0 0 0 20300
1972 21 4 0 0 3 4
1973 0 5 3 13 0 3150
1974 96 18 13 3 1 1
1975 2 35 5 1 17 27
1976 1 0 0 7 153 9
1977 170 228 102 168 1081 258
1978 1% 3 0 1 0 0
1979 0 0o 3700 241 18 78
1980 0 0 0 0 0 0
1981 0 0 1 1220 717 43730
1982 38 68 95 21 990 161
1983 5 3 2 0 20 10710
1984 7 3 1 0 0 0
1985 4200 176 114 54 37 86
1986 3 2% 8 5 443 2090
1987 217 8s 107 222 4400 4800
1988 29 32 34 a2 21
1989 9 22 13 ¢ o3 45
*AVG 203 1088 164 301 1117 8440

Jut

10516
1965

2174
52439
210

(=20~ I — N — T — I

409
58

[~ — I = B =~ I o |

2662

3650
11210
1
27660

1810

[— I — I — I — Y - ]

2690

2890

336
45340
30

3950
33
74

474
74
2930
1420

3125

AUG

4634

1709

0000 ooo

-t
& o
[~ 2 - I :

o000 0OQCOCO

289
1900
96
133

493
16

am

SEP

9773
73740

00000

85

o

129700
0
4150
48

0

0

3
5810
92

53

12
5120
S5

6594

o 0o oo

2853
174

5410

2350
6480

5550

m
130

4230
53
8220

57570

3766

82

0O 00 00N o

oog

4550
27
467

o

373

22
302

448

514

1830

13
764

1630

1030

1200

710
29
13
55

383

DEC

844
2927
6083

O 0000000000000 O0COCOO00O0O O

54

~n
HM O O O O —

o o

40

216

10110

324
28

17
399

TOTAL
0
237605
96882
AN
10018
63954
427
230
3898
70

14

1
7619
2468
25568
58309
3

0

S79
684
15159
90911
174
18282
182205
32696
7042
27824
0

0
135647
42950
188466
520
1082
4895
154
118151
40546
66174
1334
599
54203
2066
3499
4037
2
129886
1416
21411
10142
5257
o3
21090
1701
ane
28293
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NUECES RIVER BASIN MODEL - NATURAL STREAMFLOW IN ACRE-FEET

1920 - NUECES RIVER BELOW UVALDE

YEAR JAN FEB MAR APR MAY
1934 542 636 576 340 460
1935 223 189 200 261 79745

1936 57N 1881 2172 1432 1353
1937 $242 3192 3113 2493 1625
1938 6734 2745 1778 1370 2774
1939 684 550 583 572 899
1940 1573 1274 1146 1107 1190
1941 729 693 873 1007 6070
1942 1807 1318 1292 1135 1362
1943 1966 1217 1190 1n7n 1129

1944 621 675 600 519 m
1945 903 703 812 714 649
1946 443 400 386 334 646
1947 996 840 972 978 983
1948 790 720 712 589 570
1949 442 138143 13121 2718 3457
1950 1807 1425 1338 1153 1095
1951 419 326 408 338 540
1952 79 89 146 181 3249
1953 46 52 85 105 13
1954 49 S6 93 114 9713
1955 56 64 104 129 184
1956 256 198 137 164 m
1957 79 85 121 658 9104
1958 242 133 3757 1925 1164

1959 7398 4358 3510 2507 3611
1960 6733 S977 5041 3991 3015
1961 8184 9522 6918 3908 2739
1962 3597 2875 2866 2268 2047

1963 1055 950 1081 1021 20283
1964 N 515 749 613 795
1965 1295 1133 1286 1607 1826
1966 1002 926 1020 1091 1229

1967 1516 1302 1277 1371 1292
1968 16964 9596  B430 8946 14599
1969 1313 1349 1632 1574 1719
1970 8035 4119 7291 4253 3299
1971 1625 1S 1176 1321 1662
1972 9326 6411 4946 3707 7247
1973 2715 2192 2615 2630 2668
1976 8457 5453 4753 3575 11561
1975 6018 7575 6209  S528 9120
1976 2371 1850 2040 1938 6773
1977 15902 14162 12913 46862 33966
1978 4840 3389 2794 3007 2772
1979 1581 1333 3655 9519 4138
1980 1399 1246 1169 1224 1507
1981 838 694 688 31280 11936
1982 6750 5207 6605 4472 24020
1983 1500 1345 1469 1564 1522
1986 1601 1343 1229 898 890
1985 40395 9903 9631 4695 4093
1986 2719 1903 1895 1800 1727
1987 13310 8005 10158 8432 59898
1988 8809 6269 5416 3971 2919
1989 1861 1566 1593 1511 1404
AVG 3911 5027 2817 3439 4738

JUN
369
603207
4784
1376
1388
747
1212
2902
910
1025
2006
571
1473
2578
23354
2275
1016
404
558
197
38834
242
151
8641
208051
36452

2203

6419
1782
1933
868
42570
1284
nm
5177
1744
3326
14302
4308
812
4609
10914
3786
15212
2197
16561
1169
99673
9988
3970
700
2831
6236
134951
2816
1092
24241

JuL
415
20327
8034
1176
18718
61590
1122
2322
953
993
578
470
844
2288
7984
1795
912
259
347
197
5894
308
140
923
12066
23304
2485
40561
1336
1386
781
4022
1un
1129
7250
1680
2618
3295
3375
15769
3475
29895
96174
8314
1809
4527
978
18438
5663
1729
622
5463
2864
34922
4711
890
8559

AUG
346
9606
2254
1116
2506
2179
935
1690
730
759
1973
378
549
1606
1212
20557
408
230
303
176
562
220
174
535
arn
9455
11375
11661
986
995
702
2242
41756
818
3137
1611
2213
225631
61970
7033
5083
9646
26626
5145
9778
3154
962
8775
3057
1539
582
2142
1930
22324
3203
952
9615

SEP
321
24083
126802
905
1329
1505
826
1446
8444
739
2912
427
1507
1219
795
3352
583
127
168
10088
218
146319
82
316
95374
18985
5146
4706
944
780
183697
1430
20110
612
2247
1365
17743
20275
8415
3899
7461
5188
23337
3865
2376
2413
1063
7846
2199
1247
360
6833
3849
40820
2538
654
14862

ocT
317
7652
22211

817

1085
11833
m
8923
16657
846
1367
458
13133
989
582
27N
551
99
85
250
144
1830
57
290
24973
51235
9341
7394
1220
610
11511
1183
4345
8176
1908
49275
6270
35676
5681
194078
8433
3757
19676
2947
1908
1700
846
158401
1996
1061
876
22339
32941
18033
2135
647
14005

ROV
251
3421
14341
665
903
2622
642
2473
4456
735
995
409
1763
871
bbb
2323
404
80

68
118
80
530
86
196
22617
10151
13308
6682
1081
$08
2554
1073
2264
4857
1472
12080
2553
19510
3890
20028
19972
3473
20334
6985
1860
1452
747
15966
1780
1584
586
5270
19072
12079
1874
619
4949

DEC
252
3221

24091
759
1922
924
2152
2565
650
958
439
1402
840
421
2177
439
A
53
3N
49
239

154
12075
7089
8467
4075
1052
551
1519
1100
1714
3577
1365
15453
1914
12702
3134
11467
7199
2939
17733
5844
1718
1479
768
9419
1596
1859
29873
3544
12584
10384
1824
660
4436

TOTAL
4824
752133
195695
45809
42088
85683
12721
31279
41629
12461
13974
6953
22878
15159
38174
193130
11331
3270
5326
11495
55786
150224
1686
21102
385150
178256
77082
112769
22055
31154
204917
60769
77911
27106
81092
90795
43633
338588
122408
273866
90032
100262
218638
172116
38448
53513
13077
363953
73335
20389
39560
117139
89522
373316
46483
13449
102600



NUECES RIVER BASIN MOOEL - NATURAL STREAMFLOW IN ACRE-FEET
1930 - NUECES RIVER NEAR ASHERTON

YEAR JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC TOTAL
1934 2 485 20 5456 5472 7784 é 429 8769 2962 11464 3c00 46049
1935 1386 18 599 13312 111336 538220 86954 25332 77635 8226 3959 2633 869608
1936 2032 1137 743 540 7436 1826 112279 394 173282 47657 13079 8106 348511
1937 4424 2067 1896 812 61 10346 4 4 3 2 2 2 19623
1938 37683 4036 2983 12806 4097 2351 34369 47412 1244 1606 1370 1156 151113
193¢ 1407 1297 1773 1716 87754 11641 23926 8653 1200 41006 2086 1003 183462
1940 1135 1197 2539 19532 24682 30657 11392 8376 3061 1214 1036 844 103665
1941 6204 24694 76 10059 26489 1104 Sé 115 4903 382 94 10 72184
1942 1539 1429 1938 5435 15355 2627 8171 1870 65246 11485 2723 1097 118715
1943 1348 1253 1697 1677 2196 29713 1672 1198 1303 4851 2880 978 50766
1944 1655 1538 3934 2060 29289 14578 1902 104869 148972 5560 1510 1198 317065
1945 1727 1576 9988 32391 5078 2381 1927 1488 23883 50939 1555 1199 134132
1946 1847 175 2325 38946 19989 8734 2250 3224 8310 10965 1696 1332 101333
1947 1345 1251 1688 1672 5126 31835 2630 2649 1264 1473 1303 973 53209
1948 1103 1029 1392 1383 1563 33887 13221 1041 13447 4734 1101 800 74701
1949 1066 84204 84194 18245 ™3 20285 1474 21011 1726 7539 115 759 249367
1950 1026 959 131 1308 3659 18671 4542 10817 8029 1324 935 731 53312
1951 213 204 286 298 27485 1654 346 282 263 571 206 151 31959
1952 3068 2859 3881 3855 24584 5834 3665 2856 2610 3284 2805 2198 61499
1953 509 477 654 657 2523 788 658 2in 66642 9814 487 362 85742
1954 574 538 739 957 42423 16548 32310 585 509 10973 S22 408 107086
1955 173 167 236 247 73 360 24092 1234 93382 4175 156 122 124717
1956 343 316 375 160 153 156 4186 2530 718 4917 366 257 16475
1957 323 320 N 75057 107139 88207 304 372 1903 24465 ™1 335 299507
1958 5165 9878 3062 1466 1474 185912 17062 2096 127962 47727 39424 126411 453639
1959 6889 4431 2512 627 10936 30911 29412 8160 13376 200643 9741 5487 323125
1960 6998 5611 4543 3038 2284 1873 27614 11089 9195 17012 18778 8901 116936
1961 9252 11412 7412 2675 2090 22035 48929 12332 4009 2720 3575 3268 129709
1962 751 308 451 435 305 306 250 187 249 499 565 23 4537
1963 992 645 ™ 1701 12452 1184 996 603 2113 2403 675 519 25074
1964 2488 2151 2862 2814 4861 3295 2707 13629 220447 67040 2675 1652 326641
1965 2749 2756 3376 3488 S2149 30802 " 4505 2679 2668 2998 2479 1960 112409
1966 3565 3218 4425 9633 54038 5545 4315 26249 17614 4082 3407 2651 138742
1967 3806 3546 4909 5248 4805 5677 4707 3904 37290 16485 3158 2627 96162
1968 13897 9615 7969 8079 94461 3170 2681 1644 2090 11916 1347 887 157556
1969 342 207 736 654 8456 5463 1170 3787 5529 94590 22690 20346 163970
1970 8497 4132 6748 2827 1203 2181 1636 2441 15020 8153 1273 885 54976
1971 1516 1533 5209 S159 $125 47524 114791 323560 22866 86143 22164 14346 649936
1972 10137 7313 4437 1737 4277 3254 1609 40099 7626 3346 1474 762 86071
1973 2816 rIgg! 2383 1597 1383 1838 13588 4679 3543 135232 26367 12664 206861
1974 8804 4946 7835 2578 11962 1891 1484 7501 16293 4132 15835 5943 89204
1975 5876 6744 3410 6700 8148 119496 27688 9402 4863 3883 3387 1917 201514
1976 3211 2823 3557 3350 6279 4263 86095 26320 23106 29236 31928 19506 239674
1977 17081 15176 13765 40601 34573 14108 7279 3256 2408 3143 4389 4496 160275
1978 3095 2912 3836 3602 13702 14674 3663 2669 7554 3201 2662 2260 63830
1979 2455 2255 2862 15463 10372 131697 3525 2139 1942 2517 2352 1809 179388
1980 1604 177 2481 2352 45604 6457 2337 4538 1862 2088 1574 1094 73708
1981 2527 2285 3365 40754 28782 130274 22080 5080 7860 114583 20034 8680 386304
1982 7081 4455 9395 4854 22376 7957 4545 3128 2918 3374 2607 1929 74619
1983 1662 1682 2564 2838 2144 2630 2637 2162 31617 3726 3571 1668 58901
1984 979 1176 1742 1874 1255 1871 1424 951 133 65649 2308 1343 81705
1985 YA ¥ 8431 13305 10516 11344 4163 3256 2729 2496 65353 11613 3564 183944
1986 2228 2268 2820 2903 8938 47400 2475 2069 9369 58501 17058 12505 168534
1687 15679 9801 12739 9182 37642 262404 40079 18598 34501 18208 12303 10207 481743
1688 9375 6418 $308 3856 $341 4021 3797 3097 2339 3137 2528 2030 49247
1989 1289 1299 1622 1718 - 2022 2262 1786 1480 1058 2488 1624 1025 19653
AVG 5038 4980 4964 8088 19085 35473 15401 14267 26133 24006 6194 3558 165185
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NUECES RIVER BASIN MOOEL - NATURAL STREAMFLOW IN ACRE-FEET
1940 - NUECES RIVER AT COTULLA

YEAR
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
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

JAN
800
1611
2361
5141
43459
1063
862
38
1164
1151
1295
1315
1413
1050
850
801
812
17
2303
389
1124
148
292
269
13085
6799
6445
8615
758
865
1907
2087
2714
2874
16377
286
8624
1207
9533
1744
8470
5712
2613
18728
2581
1855
173
1877
6592
1233
733
48770
1674
15271
9061
956
5004

FEB
795
21
1321
2402
4110
976
843
32503
1080
993
1180
1263
1290
950
79
9627
751
163
2146
364
415
162
269
264
17087
4063
5105
11980
265
S75
1664
207
2422
2665
10595
202
4268
1200
6487
2172
4882
5842
2097
16105
2182
1672
1242
1690
3693
1253
880
7618
1712
9047
5859
964
3647

MAR
22
695
863
2202
2680
1340
5520
202
1455
1297
3965
6230
1826
1278
1074
145618
1023
228
2914
499
570
200
325
282
8463
1875
4125
6834
404
730
raves
2515
3317
3702
7572
603
6200
3961
3662
2004
10533
3385
2739
13606
2871
2102
1737
2697
8654
1906
1308
12578
2106
11399
4690
1204
5782

APR
8333
15472
767
942
14213
1283
31268
8428
4165
1287
1639
62919
86011
1267
1066
45071
1020
237
2893
$00
2822
207
162
86159
13
482
2323
2265
404
4848
2229
2505
9249
11338
8111
s97
3176
3918
1486
1163
2651
5641
2616
41676
2773
13327
1730
26471
4489
2128
1393
8341
2167
7927
3453
1335
10026

MAY
6464
130902
10731
80
4034
113102
40381
59028
14216
1201
43557
14617
39001
7206
1011
10054
4150
25539
2272
1880
20627
1319
158
115387
1138
8906
1580
1574
293
11456
3859
81396
57815
3707
84264
7400
2084
3845
7499
1287
13638
8547
5399
43661
11542
8432
49115
65643
23596
1597
933
21245
2099
27779
2ns
1531
22405

JUN
9045
635303
4851
12023
1846
12721
66332
2273
2478
44550
39606
1832
21328
51804
27291
45855
22359
4080
15873
600
36344
295
165
139141
128472
10492
1447
32396
1079
1517
2694
21116
4962
4274
3385
5217
4427
47368
2843
1503
1796
121359
4259
14694
20108
154770
26418
260275
8262
1953
1389
5764
67333
316947
3001
1664
43950

JuL
240
103203
130501
n
41014
30473
30356
661
19358
6223
1450
1473
1896
13162
36227
4144
4899
rigd
2743
500
38299
13999
23130
262
33307
49576
21313
31309
an
836
2086
7795
3296
3555
1687
1030
1287
262302
1198
12670
1244
50807
82411
6471
28N
2894
1933
26133
3645
1965
1063
3345
1900
51856
2818
1325
20726

AUG
497
29442
611
3
54553
9623
842
28
1210
975
181517
137
2217
1356
801
16982
1340
220
2143
2017
450
333
1107
296
1433
a30m
14116
25385
146
53
36838
2091
16704
14596
1229
786
2693
395106
34305
4084
22336
9219
36369
2843
2638
1558
23230
4123
2356
1612
706
2039
1542
16423
2299
2408
17852

SEP
12402
97581

211701
2

928
921
7058
6133
107550
1658
213944
1065
23689
1109
12360
1108
20503
172
1959
81754

393
46461

622
11458

131077
8737
8022
3200

9

1479

323720

1888
24660

110246
1872
6965

13619
30003
7416
30467
27246
4867
26577
1845
7643
1642
1507
6764
2169
19764
732
1863
6503
39119
1737

785
30655

ocT
3442
9561
55391
1

1198
41384
928
121
14784
6420
4076
183675
24931
1093
6984
9236
2846
692
2466
22366
8074
40228
6087
31540
70335
2640609
24736
2066
378
2739
122511
3295
3596
27907
12219
110763
19066
191489
3204
157292
3868
3440
28497
2358
2593
1858
1550
100801
2511
4193
71903
68823
70736
18162
2448
3294
33157

NOv

13561
4601
15201
1
1022
1457
796
441
2534
2189
1172
1345
1312
936
1131
1199
730
222
2106
763
403
134
377
3291
55187
9964
27042
1887
3684
689
3097
1862
2619
4045
1019
42062
1054
25403
1187
30086
16383
3485
66954
2601
1778
1715
1169
20847
1936
3208
2277
12155
16892
1794
1993
1398

OEC
4031
3591
9421
1974

955

823

632

28

846

968
1426

962

990

737

617

856

570

121
1650

277

316

105

235

341

12622
$132
11905
2384

195

44S
1368
1476
2078
1960

676

25592
677
13408
542
15298
5920
1506
26073
3659
1727
1330
813

1434
1247
818
3515
15473
10097
1527
753
3799

TOTAL
59632
1031983
443720
24799
170012
215166
185818
109884
170840
68912
494827
277833
205904
81948
90206
290551
61003
32117
63468
111909
109157
103571
32929
388670
473337
354936
128159
129895
8008
26702
504150
130097
133432
1908469
149006
201703
67175
959210
79362
259770
118967
223810
286404
168247
61307
192955
111617
5057469
69337
42059
84135
196056
190137
535821
61604
17617
204759
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NUECES RIVER BASIN MODEL - NATURAL STREAMFLOW [N ACRE-FEET
1945 - NUECES RIVER NEAR TILDEM

YEAR
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
197N
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

JAN
42905
5914
4037
8242
115830
1582
1195
103
1768
785
909
925
965
an
640
557
679
129
1523
298
347
198
284
2462
118396
10756
5974
18586
639
648
1392
17n
2079
2170
14943
353
10202
900
10577
1161
7640
6204
1842
28361
2261
1482
1019
1709
6723
1010
1956
39309
1421
16355
8075
626
9240

FES
10257
5864
1064
4524
6260
1239
1507
32058
952
33
843
1994
890
707
642
1402
1536
136
1659
316
598
202
292
289
266980
4567
4468
13906
230
1557
1242
2306
2397
2047
10982
329
4765
907
6927
4432
5124
5151
1563
18740
2168
1368
1060
1651
43N
1062

5314
1387
9306
5126

8647
8369

MAR
8N
5813
17449
3696
2792
1410
17402
986
1703
1233
3552
16185
1456
922
1159
130099
822
113
2064
in
432
23
359
2279
26990
a379
3586
6773
407
598
2396
1877
24N
2782
6655
627
5859
2735
6423
3163
28958
3230
1899
14683
2330
1500
1228
4183
77
1472
953
2183
1587
10042
3956
1009
7069

APR
10529
46686

45N
2295
55353
1391
86687
189
2997
997
1541
83022
25242
5200
903
121413
2825
a7e
2032
12832
1764

286

730
95738

943

547

1893
4846
728
2455
amn
1879
24840
11114
6820
1066
3307
3072
1741
1583
3195
4629
5414
25583
2557
21390
1184
10345
3974
1575

973

31914
1447
6791
2670

893
13552

MAY
7487
59698
6702
2312
34920
108141
45394
267069
13053
1280
72104
28316
95153
142781
3591
81102
47975
15420
15948
16375
8308
13137
3288
253734
10122
6386
2489
1276
339
10528
5534
134178
178110
4932
61342
$998
1999
3228
85734
1375
12985
27419
7359
53435
9647
10205
32784
136837
95642
1186
1007
107722
1426
19940
2823
2805
42823

JUN
6087
763190
7831
11033
3146
46601
133781
83698
9508
71823
132204
2818
77838
14697
1067
53722
90754
63736
66624
454
105739
11454
459
223062
15900
4459
15429
18134
7979
94088
2828
18977
28047
3168
5687
4783
51662
11994
9272
6437
2367
112716
4606
23193
28597
137147
31846
310561
8647
2669
938
43964
53790
323432
2162
1522
60113

JuL
13158
65503
164275
1215
1539
19613
221502
65743
164229
9433
1893
3724
3535
40463
52029
11987
4554
482
4139
376
80552
5780
10195
307
1011314
35239
11289
12938
421
1758
1679
13598
2715
2614
1602
1519
1337
387535
1085
9948
996
84920
97821
5917
2136
3888
147
76281
2617
1540
726
45466
147
66011
5092

861

34458

AUG
29811
115434
880
16780
47N
11189
31333
149
786
724
8754
799
2134
12114
641
27873
607
169
1425
13843
1264
1225
13406
283
969
8287
24756
29080
144
484
13750
1728
10950
28034
1125
2007
13502
443042
20131
4897
70016
14439
55942
2157
6302
1181
99578
7293
1689
1182
499
1471
1M
15731
2017
1401
21865

SEP
10081
129609
108524
5442
4507
16775
17657
13759
159516
16531
384053
2766
67723
1239
9668
2323
16275
34400
1295
151955
1895
20420
3295
47817
34306
10565
9602
2612
1616
1787
230671
3984
27933
605775
7873
4691
3114
394578
15757
43451
39873
11281
71362
1410
16763
mz
3900
56606
2937
5796
477
6296
3325
31322
4299
654
52201

ocT
11594
46214
137981
21
1464
27441
5239
390
20206
10308
4417
210323
344092
936
14638
11351
15872
6863
1621
48166
9319
42461
6175
27509
153382
259343
27778
1361
365
606
224323
4398
3076
66142
12043
74709
24907
692124
6300
337832
3138
7262
87583
3805
2433
1247
1055
71841
14344
6250
55987
92741
48766
16731
2836
2749
59110

NOV
68140
4515
21306
555
3719
1843
572
2393
6461
3446
861
1177
1181
5710
2383
3446
532
546
1391
15220
6222
372
637
15292
106492
10099
32984
1080
2002
1872
2723
2281
1993
5393
969
70412
1005
40543
1127
42547
17135
10252
209898
1697
1365
1199
782
28008
1422
4593
10753
84667
17926
10168
8771
1789
16069

DEC
29351
2792

13967
1330
3325
1315

464
1041

677
2473

1

662

736

851

613
5022

428

119
10

246

57

158

264
1371

14234
5056
24514
1506

189

392
1108
2355
1568
2439

&N

31599
729
18450
571
14380
6242
1291
79254
2603
1092

928

545
9151

987
1001

621
8113

21247
8623

993

489
5468

TOTAL
213891
1251232
488587
57445
280746
238540
562733
467578
421856
119766
612042
352711
620945
226491
87974
450297
182859
123385
100822
260458
216697
95926
39384
6467923
849845
357683
164762
112098
15059
116973
489717
187332
286119
734610
130732
198093
140383
1999108
165645
471206
197669
288794
624643
181584
77631
182652
176452
714466
150670
29336
75554
488160
154904
534452
46820
15445
330338



NUECES RIVER BASIN MODEL - NATURAL STREAMFLOW [N ACRE-FEET
1950 - FRIO RIVER AT CONCAN

YEAR
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1943
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
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

JAN
2620
1500
6930
7920
8250
2665
2585
3659
S240
4197
3155
8364
2844
6534

. 269N

1780
3431
1291
1273
1775
1100
830
834
215
5755
8170
6672
10452
4342
2859
2676
3294
3924
4069
13707
3851
7668
4465
8133
5176
979
6363
4133
9275
6312
4686
4014
5919
7470
4025
4204
26023
5185
16493
6364
4186
5342

FEB
2150
1620
5550
6110
6430
20669
2909
4272
4142
3180
3027
6647
a7
5607
sl

27720
3221
1401
1164
1337

908
1020

906

514
8577
5664
5997

13012
3499
2595
3613
3981
3248
3380

12901
3408
5670
3517
6184
4853
5794
8908
3561
9919
5027
4587
3574
4433
6276
3781
3337

13316
4207

10665
5225
4939
5092

MAR
2350
1510
5370
7240
6091
2694
2834
5403
97
3329
5577
6404
2544
5184
2441

10961
3442
2032
1433
1308

819
1112

748
1749

13008
5180
5892

11052
3243
2905
3950
3750
3296
3359

12366
3558
8513
3744
5519
6161
5919
7517
3655
9514
4040

12369
3241

12487
7047
5444
3082

13278
4033

13476
4963
5055
5303

APR
3800
1920
5410
5480
sS711
1959
4530

15136
5716
3611
4694
7105
2315
5195
2011
819
2863
2253
1929
1015

697

745

529

10642
6623
5037
5069
7683
3463
2856
4086
3891
4131
3040

10812
4444
6456
3164
4297
6034
4832
6113
5385

28616
3389

12612
2841

51158
5729
3849
2313
9116
3708

10406
4340
4379
613

MAY
4070
64040
5860
4181
6541
1573
7004
20785
7395
3097
6509
5958
3138
6189
1752
7081
2996
7524
2661
52
10777
2635
470
5657
5774
5398
4311
5622
3213
2951
3400
9853
4831
2257
16567
4085
1617
2741
16782
4650
14118
10378
13029
18122
2919
8761
3290
23276
16494
4049
1844
9690
3997
34419
4386
3368
8297

JUN

1400 -

146900
$650
5161
4252
1278
5609
9004
3995
3534
7624
3363
2262
9853
1902
5121
2575
2605
1664

136
3618
954
123
8475
31319
23061
2938
13107
5263
1727
1997
12500
3158
1424
9186
257
8143
1938
8658
16785
5250
9043
6043
10174
3508
23288
2347
66996
7381
5152
1523
6580
9844
105020
13537
2358
11762

JuL
1080
34780
5460
309
3202
23128
6739
6174
3505
2594
3794
2213
1832
6693
1732
317
1795
893
781
142
2788
2368
285
2122
12895
14691
5706
11045
1819
1053
1119
4720
6049
9008
10354
1581
4736
1840
5669
51863
3459
7867
498s
6674
1807
7541
1316
23830
5229
3822
1009
6136
5298
32185
26275
1581
7960

AUG
978
14750
3450
2071
2451
57T
3083
9591
3526
1472
4567
1332
968
3512

3141
1435
437
296
239
1208
982
18
811
8552
7661
13080
$020

629
7
2679
38752
28%4
5739
1544
3322
64702
17096
14593
7978
6108
16647
4745
10061
5660
2353
12347
3231
2620
753
3684
3480
14578
8056
1737
6477

SEP
643
29150
79300
1730
1851
2583
2284
11661

1626
5651
1023
1710
2361

835
3281
1363
2302

118

S65
2028
15
1379
45602
5850
7222
5823
788
564
7028
1748
18337
5335
4789
2378
13295
12015
11655
7531
6634
4588
9576
3795
4488
4160
31590
7900
3174
2191
750
3707
4161
21629
4926
1276
7658

oct
649
10580
24330
2160
1730
3967
1867
13451
9061
1878
4666
3786
17176
1956
17
3730
1461
729
108
1306
380
1135
154
46684
24806
15530
7921
6402
3953
807
6470
3089
9744
16974
4422
39862
9633
29463
9298
38075
6885
5030
7965
22584
3884
3161
8056
32442
2863
4228
3966
15883
18179
10989
4190
1686
8796

NOV
728
7000
16090
2630
1490
3020
2510
9595
6527
1753
3373
2841
6341
2241
1200
3190
1161
985
426
1233
457
928
2
6156
23303
7930
10441
S452
3115
2230
3898
3357
5885
18010
3949
9773
6378
17572
6778
14528
7611
5104
8783
11130
4762
3155
6032
11547
2946
8158
4972
8153
13182
8180
3664
3424
5987

DEC
1230
7940

10150
6220
1840
2823
4084
6930
4964
2488
4020
3246
4256
2706
1420
3310
1531
1231
1239
1220

581

962

19
5143

12120
6510

1207
4879
3122
2581
3638
4017
4648
9994
4520

11383
5404

11573
5793
9910
6178
4572
9113
6916
4982
kYl
6978
8715
4153
4892

40172
6712

15022
7432
3844
3073
5861

TOTAL
21698
321690
173550
53995
49840
53730
46039
115660
68041
32759
56456
52280
48103
58032
20270
80678
27272
23684
13091
11121
23898
15698
4104
49545
198335
110684
87119
103548
36701
23757
62645
564680
106003
79745
109311
88442
90835
156739
105863
180162
82646
81592
137074
141464
$5180
93712
75632
261050
71992
52230
67925
122277
90295
285472
87769
37062
84664
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HUECES RIVER BASIN MODEL - NATURAL STREAMFLOW IN ACRE-FEET
1960 - DRY FRIO RIVER NEAR REAGAN WELLS

YEAR
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
1943
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

JAN
s13
177
1797
2112
2402
570
582
839
1281
1028
754
2253
619
1758
497
294
859
180
124
391
223
186
202
32
2570
2070
1640
2370
781
349
492
422
139
703
3540
822
1793
as7
1621
81
1850
1500
525
3150
936
754
$60
873
996
681
648
6260
984
2950
1070
483
1189

FEB
386
215
1390
1560
1715
501
672
1003
959
724
732
1702
579
1507
499
9301
[£44
198
102
235
178
244
190
48
5110
1440
1250
3230
657
510
1331
187
802
612
3200
700
1543
768
1321
1073
1220
3361
470
3440
859
899
443
766
839
633
485
2610
807
2880
845

1289

MAR
452
197
1356
1907
1570
512
645
1336
916
770
1486
1629
523
1365
494
3331
822
383
184
284
138
252
167
266
6470
1160
1090
2110
649
429
1541
769
700
597
3430
76
2295
767
1132
1334
1281
1861
482
2660
7463
4150
456
3350
988
956
418
2980
621
3740
785
730
1289

APR
851
308
1343
1398
1518
355
1133
4008
1378
866
1212
1816
449
1309
367
2278
634
447
426
221
95
155
89
1590
2260
1210
926
1250
607
686
1151
800
S70
454
4950
1113
1446
653
761
1495
951
1351
1803
2910
572
4960
365
15320
678
707
284
2270
454
1840
568
562
1432

MAY
946
18518
1473
993
1749
24
1961
5756
1907
76
1641
1641
730
1650
297
2036
701
1819
689

5350
160
53
2870
1810
2010
979
720
691
978
530
4842
703
270
4490
851
1379
505
1076
1167
3101
29
8195
3610
436
2230
835
5790
5170
2360
183
3660
3160
20800
,436
310
292

JUN
177
49679
151
1284
1016
144
1446
2399
921
930
1851
709
624
2673
355
1367
620
505
284
12
1610
116
19

13760
4530
430
8580
337
299
186
2022

143
2510
550
1222
537
2673
12500
940
2382
1566
2160
907
10120
217
16140
2400
1250
192
26430
6280
28740
1630
118
3678

JuL

9776
1512
673
928
9217
1678
1680
766
549

385
355
1120
744
760
369
36

1090
&n
13
502
5020
3500
1510
4400
181
106
4
499
478
1505
5500
a7
626
1080

16300
682
2802
17016
877
234
2580
108
4050
1370
481
156
4990
1160
5800
1330

2142

AUG
34
4128
801
368
580
1579
678
2458
807
212
1025
144
57
813
47
1551
235

15
249
218

184
2150
1520
5740
3810

9

25

16
168
22473

N
1910

270

373

17790
1794
4669
4152
1242
4776

550
1990
1030

351
1440

442

N7

876
559
2890
L7
112
1799

SEP

8243
25344
258
344
591

3000
3243
246
1683
53
261
459
19
1017
210
383

1510
112
6190

1170
16460
3430
1790
1560

13
1
238
$2s2
3202
1340
420
6626
3610
1792
2455
1941
802
5383
381
537
412
1970
1010
557
375
[4
1300
875
4360
416
29
2225

ocTY

2893
7028
381
308
1599
316
3812
2994
324
192
926
5122
334
113
1047
239

é
529
164
877

13630
10150
10230
2430
1620

41
1521

1941
10571
1040
15872
3163
10210
1441
14132
2330
830
3632
993
353
326
592
6830
357
868
1690
2590
5910
1980
442
59
2835

KoV

1849
4574
530
rij|
709
499
2523
1835
297

627
1672
408
123
849
145
35
28
412
120
299

2480
7540
2210
2560
1250
62
236
863
576
1061
7981
789
3mn
1472
4770
902
4612
2680

3781
3020
922
453
825
1540
555
2390
1600
1440
3610
1580
402
351
1550

DEC
99
2100
2810
1961
329
666
954
1763
1310
517
956
722
1046
545
185
8c3
253
107
32
an
122
266

1510
3190
1710
2400
906
437
440
543
1410
818
2971
1070
331
1132
2460
757
2522
1710
669
399
1160
821
S01
1180
1200
845
8s7
9750
1200
4000
1410
21
398
1353

TOTAL
3529
98083
50938
13426
12692
16684
11008
30578
18316
7nm
1414618
12405
12036
14633
3741
24673
5863
4092
2050
3967
9451
9434
736
32032
76530
35050
22745
31806
4643
4113
9327
14304
36424
29500
34169
28033
23071
44037
15958
63079
22639
20491
51620
24751
9310
28415
7902
58309
15197
11875
15576
32606
28420
78970
8790
3956
23274



NUECES RIVER BASIN MODEL - NATURAL STREAMFLOW IN ACRE-FEET
1975 - FRIO RIVER NEAR UVALOE

YEAR
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1964
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
97N
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

JAN
0

0
1430

o 00 00

35
32
29

1840
13

~UX

15
15
12

N WUV vy @ =

13162
253
16

15

461

FES
0

0
402
823
1109

00000

1210

523

17996

Mo @ NN

129
254
1
1"

415

MAR
0

0
282
1676

491
1028

194

4704

18

1"
20
180

36
44
47
38
42
101
67
40
82
b4
15
1801
21
793
256
17
22
30

17
21

264

APR
0
0
293
3

11879
25
582
93
41858
196
20
32
26

14

25

79

41
1291

MAY
0
43883
626
0
1193
0
1597
11653
1755
0
1092
651
0
934
0
1695

1752

33
15650
44
36
4054
a8

1%

11
12
93
m
107

100
553
3
519
62
2570
41
3331
92
6130
969
20
237
26
8047
5984
401
38
564
1279
53195
™

g

L 40

3025

JUN

0
110891
548
119

4859
181714
18181

30
3910
32
164
174
2019
m
205
116
120
3
127
310
10150
89
80
S8
100
61
14405
&5
57668
457
424
43
351

1139
87294

5136

6194

17
206
34

35
144
170
139
596

2996
554
129

&5

103

36749
119
128

25739

40
119

5445
87
326
55
275
76
10351
8818
31
2624

AUG

7276

Y
&.OEOOO

OO0 00 0000000

v
0 = O O

47
32

893
10

145
126
127
47201
121

110
61
55248
4628
2184
8032
129
914

1892
51
63

342

62
47
164
87
79
126
36
2612

5238

725
41636
45

1

2

2

61
407
48
2294
63
47
42
38
53
26

4
36
20
40
39
20
46
23508
180
S3
36
29
53
21
5356
S5
18
2945

12883
25
44088
36
10402
15
26689
252
10

4788

36
3473
17546
27
T35

10404
4185
76

13

3450

9 NNO0O OO0 oo

2779
26

1"
843

1041
707

1
26

13

23
24

[, I

28

465

OEC
0
2187
3878
1194
0

0

0
1403

w
OO NN ODO OO O0OO0O00ODO0O O

—
(-]

- N s O Wy

19
22
21
18
20
20

0

33

o~

13

w

17

43641

264

N N O

945

TOTAL
0
209804
87z
6369
6290
16235
n
42485
11282
0
3993
6948
10331
7941
0
27013
)
1752
36
286
15935
5564
353
20816
70617
25323
996
3947
13
885
1297
2750
50641
19362
3412
L4648
966
66969
7830
77086
12717
600
33118
18057
2081
17304
27349
129915
7187
1344
a3n7
25156
7579
156957
14368
212
26272
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NUECES RIVER BASIN MCDEL - MATURAL STREAMFLOW IN ACRE-FEET

1980 - SABINAL RIVER NEAR SASINAL

YEAR JAN 45] MAR APR MAY
1934 698 375 512 1508 1693
1935 0 11 0 17 42863

1936 3657 2709 2586 2613 2922
1937 4336 3094 3869 2661 1769
1938 4563 3313 3081 2820 3390
1939 [£34 S94 611 264 0
1940 674 896 845 2009 3707
1941 1411 1832 2608 9290 13168
1942 2496 1743 1629 2823 3976
1943 1330 930 964 1760 909

1944 851 1310 4360 a1 2820
1945 6140 3640 5240 6340 3440
1946 754 732 617 1010 1170
1947 2180 2040 1840 1660 1900
1948 274 397 451 206 49

1949 288 5380 3800 5500 4890
1950 1270 1460 1610 1240 1250

1951 109 122 254 292 5030
1952 0 0 0 268 1550
1953 104 184 152 15 9
1954 247 116 35 1 5701
1955 2 3 4 5 356
1956 0 5 5 5 5
1957 1 1 1382 6092 2653

1958 5900 8810 15740 5970 5700
1959 4550 27%0 2180 2650 2010
1960 4110 3560 2990 2536 2727
1961 5840 9860 7540 3980 2720

1962 1040 650 545 725 S50
1963 488 845 427 495 1689
1964 192 666 2213 1204 663
1965 921 1831 1482 1323 1726
1966 1’87 1431 1362 1406 323
1967 1433 1008 846 2369 678

1968 9160 10620 11370 7878 18138
1969 1550 1330 1420 1545 1865
1970 3275 3258 6232 4428 4190
174! 880 616 672 588 299
1972 3970 2900 2362 1623 5413
1973 2000 1940 2620 3200 2950
1974 3960 2570 2300 1563 4414
1975 3263 7093 S303 3363 3904
1976 1063 806 595 3234 11334
1977 56460 7470 6750 10920 14490
1978 3560 2670 2160 1560 1250
1979 2260 2700 8890 13529 9728
1980 1153 1023 1015 818 1448
1981 2400 1670 6650 19970 16450
1982 2730 2120 2040 1460 6380
1983 1180 1340 2330 1480 1725

1984 2540 1780 1450 875 668
1985 11322 7042 8121 6412 5922
1986 2313 1683 1314 875 1465
1987 11964 6803 8974 6455 23946
1988 2234 1754 1535 1087 /92
1989 1204 1534 1535 1286 - 796

AVG 2466 2377 28N 3003 4709

JUN

0
99746
2778
2442
1818

2750
5080
1642
2180
3800
1670
696
4010
278
2950
1840
12590
1190
12
1051

5574
42600
13105

976
9756
370
258
177
2525
1134
215

7940

1068

2295

152

3324

9310

2334

3864

3234

7920

1903
20838

552
49030
2495
3785
741
3an

4024
90917

991
391
7766

JuL

22776
2847
1021
1097

w7
3526
3138
1305
1660
1730

820
305
1560
151
1510
869
219
195
12
559
238
1150
505
9530
9205
5900
5455

516
48
7323
331
1540
9%
1840
63610
1054
3984
39364
4570
508
7149
200
20900
1099
2645
172
2183
1537
17158
6613
nz
4949

AUG

9025
1268
321
582
2862
1016
5483
1320
442
2530
264
28
731

1420
193

SEP
0
18911
53339
87
170
672
467
6904
5759
180
1310
563
1850
312
348
1300
50

1024
2914

828
12
3999

ocT

6162
15602
382
87
1623
181
8133
5120
198
998
995
4860
78
306

5484
12372
2212
19541
1303
19540
4160
12600
2280
1764
4142
13340
2250
1385
3838
14245
842
643
481
6578
9934
4086
692
120
4201

NOV

3705
9945
705

972
622
5486
2550
186
801
é7e
2820

42
1310

OEC
0
4350
5867
3169
162
837
1703
3657
1770
324
1610
978
1710
206
84
1140
67

0
27
500

3671

3980
6420
1200

399

1191
2558
2041
6427
1730
4180
1091
5840
2300
5400
28%0
1273
4870
4980
2628
1330
2672
3270
1130
1900
8650
3043
10924
F{g 1

735

555
2668

TOTAL
4787
207766
105932
23857
21083
23921
18395
66191
32133
11063
24890
30762
16592
16589
2585
31258
9907
7319
3244
3138
7798
650
1180
33259
158760
58957
55769
54919
4348
4254
16673
21091
38017
46290
84128
39433
29925
87333
45684
130982
32973
39154
88991
86254
43622
74728
33862
148834
22861
233575
18816
59951
46644
190146
19508
7985
44978
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NUECES RIVER BASIN MOOEL - NATURAL STREAMFLOW IN ACRE-FEET
1985 - SABINAL RIVER AT SABINAL

YEAR
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
9N

1972
1973
1974
1975
1976
1977
1978
1979
1980
1981

1982
1983

1984
1985
1986
1987
1988
1989
AVG

JAN
0

0
1459
2123
2018

3519

225

422

o

45
17

2070
1100
193
1800
35

-~

S4
76

4790

154

307

93
382
156

614
221
62

113
209
4

6242
142
5923
an
134
639

FEB
0

0
568
785
1004

200 000

1244

5680
46
10

173
82
233
1003
57
2670
152
43
7
87
117
50
52
1942

2253
200
105
569

MAR
0

0
5N
1805
935

385
11630
165
193
2150
48
10
10
39
42
89

s3
540

144
74
160
344
41
1710
17
6250
76
636
114
S8
42
23461
n
3523
188

869

APR

5902
2420
m
145
380
3
22
12
40
30
1155
3187
S7
2n

113

122
212

5650

10058

16850
115
52

4s
954
113
1444
199
81
1238

MAY
0
39952
802

1033

1914
10030
1526

584
n7

219
2367

3102
941

8071
10

3123
822
27
116
142
2
20
13
40
25
133
12027
82
230
70
(114
59
863
198
5483
9590
53
3567
61
8259
2109
38
s3
498
56
26265
87
" 8§
2626

JUN
0
84926
647
253

0

0
827
4158

18

1565

1955

941

o

10
233
25

173
54130
11734

36

1915

116
28
10

102

3220

127

141
6250
170
165
269
2870
58
19707
52
42259
197

63
242
134

88862
168

S925

JuL

20126
495

10826
1200
1217

[ I~ I - I - Y -

489

o oo

10
65
11
672

6440
3954
24
288

29
55

1523
54

39

S0
65550
101
147
37103
428
33
1748
53
11780
141
35

50
152
114
11373
2959
47
3209

AUG

5764

1610

3878

&
SOO

[— T — I — I - T — Y — I — - ]

$38U

170
159
308
459
256

o

22
1713
S3
205
170

43590
4800
8920
3273

111
5003
196
14840
286
92
1284

43
S4
80
89
2204
186
49
1799

3126

S 0O 0O0O0OO0ODO0ODO0OCOO

857
10

4252
12510
128
122
121

4513
887
4612
5480
155
145

2350
475
964
454

76
545
124
190
199

11078
410
107

48

38

94

S0

1454
173

S&

2163

33
1461
11760
3175
559
120

0

2
295
1401
299
8900
96
16057

14630
191
8290
267
69
303
10250
89
146
1097
7654
65
53
43
3617
3353
520
158
67
2197

931

0O 000 0O

90

N

966
13050
621
1260
101

142
158
120
6218

705
a7
5000
149
3340
220

357
1860
123
153
261
627

674
106
121
1683
416
153

935

DEC
2088

3396
1059

1658

—
purs
~cf VUV UVOoOOODOOOOOODOOCOOO

3

3820
241
2090
89

78

87
2046
9
220

1280
121
956
168

80
308
612

81
122
143
254

54
108

5170
135

4543
429
129

74
582

TOTAL

173651
73263
6558
5914
12436
3741
41326

18
5142
14100
4196
2400
489
12753
422
3102
945
1786
8604
212
804
20086
123731
21820
5520
11723
186

5238
2875

24394
37095
17720
1910
67326
7147
96655
6413
2641
49612
346574
16024
42340
13122
90213
13N
1235
5797
16416
10404
144668
4974
932
2275



F

NUECES RIVER BASIN MODEL - NATURAL STREAMFLOW IN ACRE-FEET
2000 - HONDO CREEK NEAR TARPLEY

YEAR
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
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

JAN
309
0
2103
2516
2653
327
294
761
1400
810
518
3738
459
1327
167

175
73
66
0

279
230

7810
1390
1400
3920

266

276
291
1325
217
6670
439
1450
230
1370
743
1266
2850
363
5367
194
2170
348
1110
514
196
616
6126
1635
6200

269
1369

FEB
13
0
1529
1762
1895
246
429
997
942
566
798
2216
446
1262
242
3275
88y
7%

148
116
62

8330
8z27
1130
6160
194
123
452
1425
909
194
3330
455
1850
161
852
1480
830
10380
263
5647
219
3851
274
753
361
227
428
3510
1040
3300
S13
498
1428

MAR
196
0
1454
2232
1754
256
398
1468
874
587
2654
3190
376
1120
ars
2313
980
155
0
124
94
384
0
2370
9610
633
1210
3800
195
102
329
1098
an
141
8280
640
4690
S0
592
2691
750
3080
229
3377
200
10681
259
2460
358
881
29N
6011
[£A
5280
405
544
1672

APR
800
17
1470
1500
1596
33
1104
$520
1598
1071
1686
3850
615
101
125
3348
755
178
163
(]
127
15

0
8584
3080
3020
1486
1770
302
262
424
916
594
261
4960
2021
2220
125
1081
21N
505
241
5100
3126
166
9801
262
9820
262
733
145
3530
540
2911
311
398
1785

MAY
912
25884
1658
959
1941

2134
7873
2297
553
1717
2094
712
1157
30
977
761
3062
944

2240
128

4290
2300
1750
1130
a9
274
550
213
4065
1125

9580
3551
2840

90
8581
2091
6303

10391

12540

14471

14
4501
1146
9961
2920
1451

51
8140
1340

26720
,156

207

3604

JUN
0
60387
1570
1367
988
0
1553
2967
881
1327
2313
1017
4264
2441
169
1796
1120
785
724
40
517

40
4600
31570
2350
398
6930
434
151
163
2549
979
45
3830
1274
2281

3341
8820
2469
6511
2504
5206
774
16141
38
27641
1710
4810
107
3610
4451
62840
104
48
5206

JuL

13700
1491
505
551

2024
1789
677
1011
1053
499
186
950
92
919
529
133
119

85
114
168
601

3730
2040
2950
2700

41

39

30
[al]
748

38

3940
506
19

S5

1621

3s52n

5221
4089
2189
47
3441
102
7091
538
1650

1660
1374
6555
1891

2288

AUG

5360
654
80
238
1621
501
3211

269
1540
161
17
445

865
118

397
1"

34
113
1090
27
3800
1530

13
314
3017
98
1780
695
440
40201
6721
5461
1787
2296
1859
924
10781
1721
162
1980
276
860

523
996
2096
sa3

1947

SEP

11356
32238

293
169
4073
3378
110
798
343
1151
190
212
™
30

432
2170
19

58
72644
9090

382
1860
724

51

12
3246

337
4120
3447

912

914

495
46260
3546
21N
2122
z2n
1890

LY 4
2900

644
5760
1070

148

382

420
1551
1042

(3}

2154

ocT

3623
9349
nz

870

4819
3117
121
608
606
2959
47
186
1078
18

3030
o7

11
4860
8630
4060
2330

732

122
1263
4195
1265
2289

640
6740

644

15610
17791
7931
1231

762
4001

258
1300

344
1660
2381

115

258

134
2330
5230

535

296

610
2060

NOV

2132
5918
313

475
263
3213
1552
13
488
409
177
44
26
798
17

136
676

5390
7950
1990
3330
478
81

798
585
465
3917
433
2250
368
4440
1070
3361
2406
661
6110
97
1020
348
1130
1200
153
770
330
2660
3980
778
195
hé4
1394

DEC

2524
3444
1808

393
918
2103
1078
197
980
595
1041
125
51
694
41

665
353

2880
2830
1390
5030
365
125

437
2623
320
1686
621
2280
249
2270
829
1901
1886
560
5510
294
1080
315
1710
716
202
469
3920
a1
7410
768
119
27
1262

TOTAL
2330
124983
62878
13157
11617
13363
9787
38774
18480
6735
15153
18728
10101
10099
1574
19030
6031
4456
3190
7296
3535
718
a7
40932
96020
20560
26054
29948
2036
1604
7644
19109
15678
12394
46976
21766
18447
67563
31395
74112
22419
46315
44460
42127
18796
53958
13194
66184
7560
12667
6025
40829
30078
117045
5791
3318
26169



NUECES RIVER BASIN MODEL - NATURAL STREAMFLOW IN ACRE-FEET
2007 - HONDO CREEK NEAR HONDO

YEAR
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
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

JAN
0

0
541
867
1102

coo0oo0oooo0o

N
a
00000000000 O =

~
o
Q
[- 5

o~ 0000

3500

-~

13

N O OO -

190

'S

- O

273

FEB
0
0
0
0
369

000000

618

o o o

1644

00 0000 0o

6508
8o

1020

NS~ Nwmo

248

MAR
0

0
63
79
an

o0 o000

1054
1492

810

0000000

547
6055

coouvmo»oo

pury
~N

2970

o

16

22

15
a7

6551

374

APR

o

58
138

3863
161

188
2532

1780

o o000 0 0o

6596
1055
1654

2490
22
35

267
1

5330

O N = WO O ~0

S14

MAY
0
24720
N

460
12
21

6150

908

2300

5726

621
16
5100
3366
29
12
177
1341
44
20

1300

28750
4, ‘

73

Jur

0
48417
r{13

0

o

o 00000 0o

2895
24584
663

4790

25
56
a8
15
28
67
1"
35

k3]
3180

n
32
19
12014

12531

2480
209

1721
63070

3231

JuL
0
13197
0

0

0
6702
457
261

OO0 000000000000 OO

1492
700
933

16

18
10
18
15
27
1710
44
33
16
22
31291
23

19
31

38

15

w o oOoo

142
166

1025

AUG

274s

256

14649

EOO

0O 00000000000 OLOOLOO

1546

16

13
13
24

41

34
62611
3211
198
4385
12

45
6391
17
12

o o

26

O WV WU = O

1482

R

00 00000000

17
19
42
16
13

21
18
1
8980

O NN -+ -0 00O

1192

0O 00O0OQ

963

2655
7188
2403

228

2231
20

915
38

O 0O O -»0 MmN W

848
201

867

247

o0 00000000

3495
4737
387

~ O 0o 0o

18

219

o

658
18
42
22

46
28

O = & O 0 0O

109

o

289

DEC

725
1479
323

o o o

607

0O 0O 00 0O0DO0OOQ0OoOO0OOCODO OO

-
&
)

800

N WO O OO

3

w

(=20 = I ~ R V., \X]

15

O N~ O O =

1920

480

-

147

TOTAL

100881
38149
2007
2555
6958
1202
21222
4009

2303
7225
1682

908

5900

1669

3139
474

25037
67818
5965
3296
5830

119
2061
3078
92
2925
14550
4925
2460
77
9120
37014
5245
3500
8629
3634
6578
21345
9192
19218
52
2528
2131
2616
2613
91970

193

11375



NUECES RIVER BASIN MODEL - NATURAL STREAMFLOW IN ACRE-FEET
r 2015A - SECO CREEK HEAR UTCPIA INCLUDING ADDITIONAL AREA UPSTREAM OF EDWARDS AQUIFER RECHARGE ZONE
YEAR JAN FEB MAR APR MAY JUN JuL AUG SEP ocT NOV DEC TOTAL
1934 4 0 0 488 599 0 0 0 0 0 0 0 1092
F 1935 0 0 0 0 25235 59274 13215 4987 10902 3274 1803 2189 120879
' 1936 1774 1207 1133 1150 1335 1248 1170 345 31504 8922 5537 3097 58423
1937 2181 1437 1902 ur 645 1048 197 0 1] 0 8 1483 10079
1938 2317 1569 1430 1274 1614 674 243 0 0 0 0 0 9120
ﬁl 1939 22 0 0 1} 0 0 8428 1299 0 557 168 87 10561
1940 0 122 92 788 1805 1232 1696 194 0 0 0 605 6534
1941 431 682 1147 5145 7466 2626 1464 2867 3718 4453 2869 1774 34643
W 1942 1080 629 S61 1276 1965 569 367 376 3032 2981 1485 1030 15351
( 1943 774 541 561 1025 529 1269 966 257 105 115 108 189 6441
1944 495 763 2538 1613 1642 2212 1007 1473 763 S8t 466 937 14491
1945 3575 2119 3051 3691 2003 972 477 154 328 579 391 569 17909
1946 439 426 359 S88 681 405 178 16 1100 2829 1642 996 9660
1947 1269 1188 1071 966 1106 2335 908 426 182 45 42 120 9658
1948 160 231 263 120 29 162 88 0 203 178 26 49 1506
F 1949 168 3132 2212 3202 2847 177 879 827 7 1030 763 664 18198
1950 739 850 937 722 728 1071 506 112 29 17 16 39 5768
1951 63 7 148 170 2928 1 128 2 0 0 0 0 4261
1952 0 0 0 156 902 693 114 6 277 0 87 430 2665
1953 198 130 109 49 S 28 4 259 1441 2178 545 322 5268
1954 165 96 67 81 531 S33 162 264 12 62 0 0 3764
i 1955 ] 40 246 1 150 5 119 S 1 0 0 0 584
f@’ 1656 0 1 1 1 1 26 329 22 37 7 2 4 494
1657 0 0 1781 6661 3254 4015 482 4] 5639 3888 4234 2549 32576
1958 6130 7023 177 3120 2569 28393 4222 1404 8770 9054 8764 3349 91986
P 1959 1766 1067 825 2441 1506 4029 3079 1204 662 4056 2219 1656 24509
' 1960 1687 1409 1350 1439 1248 443 3023 4712 1908 2525 3210 4453 27406
1961 3632 5839 3883 1899 751 4659 2933 1974 963 878 589 487 28485
1962 368 312 333 451 397 401 13 Sé4 m 87 67 104 2877
F 1963 85 125 89 235 815 220 48 19 102 N é2 52 1884
1964 rigd 374 349 352 181 137 48 2454 7176 2808 867 s24 15548
T 1965 370 1208 772 666 2475 2330 792 256 3328 3702 957 3515 20372
FM 1966 1733 1069 942 699 720 474 289 4098 6594 1866 684 456 19623
1967 327 254 233 815 218 62 N 58 7800 5034 5678 2413 22924
1968 7467 6282 8757 4763 9963 4514 6635 1664 1181 828 597 680 $3331
F 1969 557 572 678 1835 1148 462 239 418 381 5886 1612 1279 15068
1970 859 1248 2870 1281 1273 1375 456 316 437 591 337 293 11335
1971 223 214 158 191 187 85 a3 35672 6989 21632 5658 2558 73651
1972 1304 786 705 913 6614 2392 989 15746 6282 2642 1263 799 404614
1973 630 1011 1955 1968 1585 4576 35318 5138 2142 6989 3536 1733 66581
1974 1109 649 584 505 2621 o 678 855 - 289 1416 2785 1993 16948
1975 2517 8091 3245 1893 5325 4493 34619 1454 740 649 522 437 32985
1976 304 223 179 2538 7634 2309 7758 2787 1188 1612 2912 2850 32292
1977 2954 3869 2621 3973 9027 4555 1595 456 260 245 1007 487 31048
1978 N 505 422 300 212 497 58 7280 2122 761 1539 1352 15540
F’ 1979 1658 2808 6552 6594 4098 13229 2808 1156 456 254 320 297 40229
3 1980 339 225 248 218 672 94 33 202 869 645 788 1350 5683
1981 836 480 2517 8341 9430 26978 12771 2850 1050 3973 1019 S64 71009
1982 393 349 302 295 4139 1510 480 1394 339 173 166 210 9730
F‘ 1983 227 218 528 508 815 2038 780 456 260 212 49 318 6852
1984 774 439 362 189 83 121 42 21 27 699 693 8403 11852
1985 7238 4264 6323 4181 5346 2662 867 264 268 3370 2080 1868 38732
F 1986 994 953 693 547 1986 6386 2205 603 1510 9589 6053 6989 38507
; 1987 5533 3016 4805 2538 15288 $8240 6594 2011 978 520 726 622 100868
1988 541 362 356 239 135 127 630 239 139 110 77 75 3031
1989 193 327 314 227 19 19 2 0 0 495 39N 277 23483
F AVG 1239 1264 1477 1545 2835 4671 2363 1981 2286 2234 1389 1262 24528
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NUECES RIVER BASIN MODEL - NATURAL STREAMFLOW IN ACRE-FEET
2027 - SECO CREEK NEAR D’HANIS

YEAR
1934
1935
1936
1937
1938
1939
1940
1941
19462
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1933
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG
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3049
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o Mo o
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63
2300

4440

38

o o

305

MAY
0
14403
3

0

105

346
3507
216

102
357

- O 000 O0O0OO0O

3133
555

3
42

3100
226

o

769
0

0

0

38
28
17035
.0
e 0
864

JUN
0
30772

(=2 — N — DY — B — B — I — ]

1532
15103
1634
0
27190
0

0

67

[— I - TP T Y — I — )

15
26959
0

0
1750

JuL

6854

o

3
118

wr
wv

00000000 0COO0OCOODODOO

1361

—r
.
o »

-0 0 00 O0ON

45
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16880
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o o O

138

o 0 000

a“
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O
o O

OO0 000000000000 O

1688

1420

Q0 00000000 OoOOo0

R

1341
851

0000 000 0O0O0

206

oo

2309
4309

346

1600
320
59
2770

QWMo oOooON

921

[~ = I = I = Y = i

352

1326
4574
1498

N O O oo

917

o
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11240

Nov
0
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2445

ey
OOOOOOOOOQ%O

e -
i
0
[+

445

WO OO OO0 OO0 WOLHOOOOOO » 0000 0OoOOo0OOo

-
o o~

167

DEC

407
986
43

o o

254

OO0 0000 O0OO0DO0COQOO0CDOOCOO

769
918
87

0O 00 0000000000 VWOL =~ 0DDOoOO0OO0OCOOCOO

3533

321

(=]

131

TOTAL

60937
25364
808
614
3895
464
11824
1807

1346
4403
1105

573

3651

1168

558
594

11798
42071
5349
3004
anez

2116
1237
59
2774
5660
1053
22
64399
5709
17257
201
231
3861
307
1516
12871
3480
12546

3533
2688
857
44164

6617



NUECES RIVER BASIN MCOEL - NATURAL STREAMFLOW IN ACRE-FEET
f-1 - VERDE CREEK ABOVE EDWARDS AQUIFER RECHARGE ZONE

YEAR JAN FEB MAR APR MAY JUN
1934 185 15 33 1012 0 0
1935 0 1986 106 35 17977 13692
1936 1213 670 1785 376 1250 4061
1937 1287 0 1527 1329 698 179
1938 1600 961 1533 1106 2453 0
1939 213 25 54 0 268 0
1940 164 0 0 99 2508 702
1941 217 1826 1078 3765 4985 5371
1942 0 435 199 2812 &0 486
1943 0 165 454 550 &1 1391
1944 312 0 739 783 485 744
1945 1336 247 296 6365 731 879
1946 87 137 322 1116 15 7
1947 846 299 199 17 1445 1259
1948 156 0 252 0 49 25
1949 0 3088 1241 3382 2287 2610
1950 989 0 278 1507 %7 718
1951 641 99 0 320 7324 0
1952 0 572 1009 0 250 520
1953 36 106 17 29 0 (]
1954 25 0 0 0 306 160
1955 36 0 0 0 1126 0
1956 3 0 0 2 0 0
1957 0 208 381 4703 1980 2555
1958 7524 4655 136 284 4112 3728
1959 520 3355 0 2395 332 1un
1960 470 1264 602 807 598 1030
1961 116 1017 ‘0 0 4] 2609
1962 303 107 &5 738 23 163
1963 0 488 0 163 0 0
1964 58 121 750 98 3449 2649
1965 325 1797 1472 1062 499 2071
1966 873 1687 &5 942 921 57
1967 3] 109 266 502 &6 0
1968 2483 2621 2886 2322 3170 873
1969 900 680 134 334 6351 161
1970 849 809 2364 911 1250 180
1971 25 0 0 0 0 49
1972 428 498 16 7 3217 1571
1973 406 914 1134 4690 300 4927
1974 603 176 240 %0 4255 753
1975 1489 5153 1056 181 2039 2606
1976 4 27 15 2876 7142 1595
1977 2347 2337 1690 450 4525 1834
1978 30 11 308 15 588 286
1979 398 395 4103 8955 3957 10598
1980 0 190 0 245 2826 0
1981 937 52 0 2666 12019 16491
1982 14 8 84 26 2934 0
1983 411 0 1267 12 1190 349
1984 98 1303 159 158 (] 6
1985 1809 2659 2639 1701 1852 6490
1986 781 &96 451 0 1029 73
1987 0 2624 2583 2782 14444 22122
1988 73 2077 0 76 ., 0 7
1989 0 0 161 705 0 47
AVG 600 866 646 1174 2327 2278

JuL

8727
428
601

2611
404
699

3146

212

627
3434

é0
361
246

o oo

32

3124
22
522

o

97

460
1232

1242

19622
81
2281
3030

983
627

307
24
2543

47
113
4197

46
1135

AUG

92
255
282

1395

159
239
267
2974
173
1538
367

54

126

117
49

3535
1826

495

LERR]
1063
1292
1091
2615
16148
3193
2458
2527
1128
670

5556
316

SEP
675
8798
2221
28
176
184

3160
1735

517
449
1586

1361
21

1504
1262
6001

21
16
1208
6603
4l
1923
652

194

1637
2114
694
470

3116
2605
3566

283
1585
1373

910

ocT

1046
3056
59

3268
797
534
512

2621
15
443
1129
29

o s~ 000

772
884
5697
2426
2994
1916

2800
1433
460
292
131
1185

6893
1750
4051
145
162
3703
25
479

109

1248

15

4559
1540

1057

445

13
740
438
2532

874
2045
276
18

695

1562
65
815

186
1213
403
26
3945

604

484

127
367
1087

196
513

OEC
a7
222
1313
734
116
263
415
926

23
988

2884

218
3318
235
213
51
690
6801

1388
2072
3810

957
420

428
65
2855
67
3627
122
450
1162

59
814

2615

296
786

TOTAL
6645
53387
19374
6697
8227
5213
7873
24198
10480
4882
6938
1712
9090
4875
5723
13783
3782
10392
4304
6991
675
1923
4815
19193
32938
15459
15073

1838
704
11999
15757
7953
7883
19841
15931
10028
27188
13957
43281
10182
17971
27539
14185
12685
29471
4351
33432
4378
9176
20
22537
15825
50019
2205
1452
13499



NUECES RIVER BASIN MODEL - NATURAL STREAMFLOW IN ACRE-FEET
F-2 - VERDE CREEK BELOW EDWARDS AQUIFER RECHARGE ZONE

YEAR JAN FEB MAR APR MAY JUN
1934 0 0 0 0 0 0
1935 0 ™ 0 0 17898 13313
1936 0 0 555 0 0 2997
1937 7 0 279 62 0 0
1938 356 0 280 0 1272 0
1939 0 0 0 0 0 0
1940 0 0 0 0 1331 0
1941 0 597 0 2682 3963 4388
1942 0 0 0 1657 0 0
1943 0 0 0 0 0 129
1944 0 0 0 0 0 0
1945 72 ) 0 5436 0 0
1946 0 0 0 0 0 0
1947 0 0 0 0 186 0
1948 ‘0 0 0 0 0 0
1949 0 1954 0 2268 1085 1440
1950 0 0 0 254 0 0
1951 0 0 0 0 6493 0
1952 0 0 0 0 0 0
1953 0 0 0 0 0 0
1954 0 0 0 0 0 0
1955 0 0 0 0 0 0
1956 0 0 0 0 0 0
1957 0 0 0 3685 763 13N
1958 6707 3625 0 0 3056 2645
1959 0 222 0 1209 0 0
1960 0 0 0 0 0 0
1961 0 0 0 0 0 1438
1962 0 0 0 0 0 0
1963 0 0 0 0 0 0
1964 0 0 0 0 2335 1486
1965 0 566 428 0 0 848
1966 0 447 0 0 0 0
1967 0 0 0 0 0 0
1968 1303 1440 1729 1130 2046 0
1969 0 0 0 0 5449 0
1970 0 0 17 0 0 0
1971 0 0 0 0 0 0
1972 0 0 0 0 2091 321
1973 0 0 0 3673 0 3925
1974 0 0 0 0 3208 0
1975 e T 0 0 826 1428
1976 0 0 ] 1725 6298 351
1977 1158 1141 462 0 3482 609
1978 0 0 0 0 0 0
1979 0 0 3047 8204 2869 9979
1980 0 0 0 0 1672 0
1981 0 0 0 1287 11501 14304
1982 0 0 0 0 1787 0
1983 0 0 0 0 0 0
1984 0 28 0 0 0 0
1985 577 1274 1258 464 629 5565
1986 0 0 0 0 0 6910
1987 0 1262 1397 1617 14114 22305
1988 0 854 0 0 ,0 0
1989 0 0 0 o o 0
AVG 190 363 189 631 1685 1746
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0000 0O0OO0COODOOOC O

AUG

oOo0ocoo

135

@ O 0o

1830

n
8o

oo o0oo0oo0oocoo oo

~N
&
N
o

586

o0 o0oo0oo0ooo

611

340

5722

692

o0 000

395
S08

1970
1436
2465

328
m

o

00 0000000000

561
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TOTAL
1619
48017
8266
348
1908
1577
3482
13661
4“n
129
1830
5508
2227
186
2615
6747
254
6748

5079

2420
9487
26504
6657
5564
2132

5433
7939
1
1342
8524
8159
2387
23943
6424
33930
4561
8289
17539
6832
721
24099
1672
29092
1787
3592
28
13328
8432
43813
854



3 3

\
\

3 3 T3 T 3 T3 "3

|q ir—-—%

NUECES RIVER BASIN MODEL - NATURAL STREAMFLOW IN ACRE-FEET

2040 - LEONA RIVER SPRING FLOW NEAR UVALDE

YEAR
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
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

JAN
1089
657
3472
3819
3203
1540
1560
799
1930
1660
728
875
331
472
762

o
-8
o O wv

00O o000 O0O0

1910
2240
2210
672
19

729

555

220
1347
1624
1350
1984
3841
&977
4851
2223
2976
2651
3879
2178
1030
2547
1897
2670

1870
4016
3260
27
1536

FES
1023
734
1836
3860
3264
1390
1370
676
1780
1500
538
827
228
450
637
18
1080
12

000 0oO0o0o

9%
1980
2050
2080

493

806

830
1025
1224
1706
1093
3797

4914
4878
4044
2996
5015
3847
3951

974
24652
3745
1343

954
3™
2168
3193
2148
1651

MAR
957
811
1833
1952
3359
1480
1310
781
1830
1680
560
1050
204
626
518
20
1070

Q0 00000 =

~
o

2100
2140
2330

300

770
282
59
1094

-3373

930
1836
1908
4728
4955
369N
3028
4621
1829
1685

671
2322
1767
1050

- 807

1593
4618
2951
2093
1438

APR
g
886
3661
1973
1706
1190
1210
795
1760
1650
497
976
114
714
325
85

3

[~ — I — I - Y = Y -~ I~ B =)

336
1960
1940
1820

404

292
21
982
998
1767
815
3622
1922
2246

3537
2954

1860
3053

740
2356
3518

915
1087
3031
4941
2802
3942
1392

MAY
826
963
3655
1993
3450
1110
1200
1110
1740
1340
478
986
121
726
198
264
789

[= 20K~ BN - O — D — N — B — T - ]

478
1970
1580
1510

482

38
276
118
1142
1006
3368

764
1628
3896
2114
2499
3934
3002
4189
2189
2637
1201
4443
3198

585
1102
2834
5018
2551

3567

1505

JUN
759
1039
1826
2014
3450
934
1070
1310
1390
1260
590
837
72
695
54
374
698

0000000

JuL
693
1115
3647
4071
3299
$00
1070
1440
1390
1210
585
672
40
978
50
374
465

oo o000 0O0O

AJG
1255
1191
3641
1959
3327
1160

952
1360
1240
1010

394

508

30
1000

460
355

o0 o0 00000

1080
1780
2150

910

SEP
1121
1290
1826
1874
1630
1190
906
1440
1330
1010
672
433
63
839
14
532

295

00 000 00O

966
1670
1870

ocT
989
1402
1847
1806
3264
1240
833
1640
1540
1060
781
&N
145
762
15
774
254

o000 0O0OCOC

1610
1630
1770
904
ra

215
222

2678
1148
1279
2774
3677
2239
2294
2315
2723
253
3921
4430

930
4421
3636
1154

1128
2719
3349
4462
1145
1430

NOV
1011
3026
3737
3477
1580
1320

819
1770
1550

&N

809

336

261

-
Z8u &

0O 0O 000 00O

1730
1770
1940
72
18

256
280

1364
1145
1375
3526
1908
2610
2298
2305
2832
5138
3855
2175

931
4851
3691
1191

3431
3318
3288
2209

530
1483

DEC
582
3250
3778
3340
2984
1500
837
1880
1660
855
885
331
408

1110
S1

o 0O o0oo0o0o0o

2020
1940
2150
780
26

are
489

2648
1395
1329
1888
3800
2504
4723
4572
2914
2651
1990
4348

972
2527
3732
1275

3710
1847
3284
4394
1052
1600

TOTAL
11194
16363
34758
32138
34516
14954
13137
15001
19150
15126
7517
8242
2017
8968
2590
5022
7299
3

[ = T =~ B — B — B — Y — I -~ ]

10099
22190
23130
16509
2819
19
795
4066
1997
17058
13340
22631
15752
33533
33515
42429
43284
36622
38965
41455
33847
21934
26934
38306
24075
6786
16266
30606
43835
39080
20664
17332



NUECES RIVER BASIN MODEL - NATURAL STREAMFLOW IN ACRE-FEET
2055 - FRIC RIVER NEAR DERBY

YEAR
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
1974

1975

1976
1977
1978
1979
1580
1981

1982
1983
1984
1985
1986
1987
1988
1989
AVG

JAN
1360
56
2830
3640
6376
1014
1232
1230
1344
1261
417
7196
10

i
s8

o WwmeoNyOoO O

10084
1070
153
167
1031
3

52
127
40
10218
1"
1100
983
3333
2533
7351
7313
4544
13762
5608
4221
3308
970
4248
2407
1431
33202
1613
10572
9671
3448
3087

FEB
822
200
2010
2870
1544
925
1178
L8476
1607
1207
305
883
9

89

41
24204
12

O N®OoOo

48

10735
483
89
4754
693
38
35
305
172
49
S038

821
368
2650
2729
5627
27262
3183
15393
3924
3069
1729
832
2857
2101
824
2059
1319
5917
7648
3714
3623

HAR
664
119
1810
3250
2364
1084
1007

1427
1267
A3

13
118
55
5843
16

n
12
14

572
18637
84
124
1305
454
45
594
141

31
1264
rig4
1834
2783
541
8056
2637
13182

15718
1125
566
4355

5174

Y14
8978
6373
3151
2643

APR
4050
1780
3710
2630
4794

sé1
1734

22642
2618
1206

238
4831
3183

121

54
15362
16

o

14

15

7
444
63824
1941
388

46
1873
56
146
3305
1309
2026
3476
3
969
314
1206
5427
3572
84655
246220
27069
2732
25247
844
44396
1313
1848
270
1077
849
6149
5123
1833
5596

MAY
581
142600
5990
1560
2581
1626
2010
37455
1421
922
4097
180
1062
110
51
2289
2015
61091
353
21
19281
6916
20
74449
9634
441
6
47
182
3220
107
4380
733
103
31646
1825
1157
320
23651
1755
11820
16677
35907
28400
1626
10146
33102
25715
16002
993
203
3862
1223
51396
3612
1321
12495

JUR
20
480100
2
4291
660
563
4882
6447
410
16196
3128
1169
142
20316
24362
5342
49
709
145
rig
112
33
15
48787
98061
22348
15
63953
133
114
5820
161
309
165
2481
387
2594
239
179
16645
2913
9182
5440
11570
5242
91357
1360
136950
3147
6678
237
697
35048
384905
5336
69
27418

JuL
$s
111900
37570
1010
32
34103
1158
2362
10313
558
&7
80
12
295
2310
89
178
0
0
27
27
33
6981
39
737
7128
256
4094
40
97
112
120
110
300
2063
466
345
4227
463
158952
976
8392
58915
5775
431
7432
109
28315
1864
953
139
568
1103
39708
9468
61
10011

AUG
38
9970
744
704
312
5249
114
7522
1256
Sé
12505
62
16309
122
39
3991
11

655
151

1655
26
22
94

2108

18
94

102
23786
108
249
255
161
347399
13699
18324
8780
4987
14137
3704
26164

10074
3970
658
1093
108
196
136
12691
1362

9961

SEP

37120
71080
837
305
449
43
6696
34595
404

8288
28888

294
48
1"

685
79423
14
14616

9833
57628
557

155
16

45
6941
74
3778
25173
481
50
5850
6952
3293
29673
84001
5065
9231
3040
1878
2067
22244
2966
658
818
80

3186
15973
1858

10409

ocTY
970
5720
26530

?10-

331
13206
S5
11163
14057
426
15281
18195
8288

5237
13642
14
105

7907

19
1260
29079
23034
49463
77
1191
20

30
3116
1655
39
14564
21
49590
1532
57168
1696
45764
7732
4490
15217
14886
1416
1689
11670
32568
703
743
29749
16213
32103
9597
2318
101
10773

NOV
1210
1610
7360

an

454

1647
1442

780
1796

32
(4l

wuund8roB RS

1345
29804
ans
514
e
19

25
2030
47

k3
7516
21
2164
851
12821
1260
15026
8023
4829
13974
7481
2488
2051
406
73
1289
876
106
2222
5769
8816
3058
56
2853

OEC
1070
3030
4760
$170

724
1063
3487
1208

805

447

412

50
22
55
31
41

~N O &~ WO O

216
3683
164
469
885
1%
19
24
850
264
1078
16
1856
846
4869
1851
8432
6953
4575
14452
6583
2694
3226
444
4537
17N
117

1819
9751
9590
2604

2105

TOTAL
10848
794205
167164
27583
anrr
60825
18547
155683
70633
25744
47453
41883
57970
21539
32558
70973
2356
61905
1194
88204
19641
8548
10448
228193
270800
82495
4565
78098
4493
3814
19043
11185
30493
51186
62778
56676
27450
435937
56115
308043
153159
109483
201857
150845
55587
169105
86415
286958
40865
21864
33517
67164
92577
564292
58431
13915
100974



NUECES RIVER BASIN MODEL - NATURAL STREAMFLOW IN ACRE-FEET
2070 - FRIO RIVER AT CALLIHAM, CHOXE CANYON RESERVOIR

YEAR
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
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

JAN
12900
1480
3930
4260
49007
1645
1026
13050
1483
1750
1281
5583
766
1692
T2
187
237
26
130
69
197
62
36
37
101303
3122
992
5154
1194
76

N
722
230
107
95805

2023

4940
2474
»nr
6857
4069

171813

6111
5375
3390
1913
6385
2038
20
28319
1658
11550
8620
2883

FEB
5100
10120
2740
3160
2106
857
2116
43077
1700
1469
7
9652
497
728
355
7105
115
29
6962
75
129
1645
56
63
112303
1861
1185
16534
832
857

4833
2614
3
10435
3856
1135
356
3808
3677
5486
21849
2650
14028
L6877

1793
136
5705
2485
70
1720
241
5990
8062
4398
6228

MAR
1830
3530
2860
4000
2672

801

958

10969
1247
2133
3853
2702
2305
1684

150

26091

78
40
1855
94
104
26

5
S197
23835

860
2606
622

1359
198

9312
414
6829
237
2326
2885
14861
5926
2262
12321
3578
12040
932
2507
5509
2748
115
4250
120
9012
6464
6653

APR
16700
9700
4030
2440
28552
399
29069
85931
6012
1418
1357
27421
16433
1012
é1
77248
515
m
7187
789
6442
26
5
78179
3653
1005
4283
13659
757
76
148
7149
17088
15
7061
1222
1000
320
1674
8987
3556
6055
21046
112114
2857
32826
776
21335
4891
1168
253
7655
186
6346
307
12263
12634

MAY
1380
125800
17320
1730
10340
9623
16017
139663
11047
4088
72307
844
18526
10700
61
15974
11810
61375
13826
31521
7555
29034
3913
142413
15262
1956
1086
213
1319
4303
601
68856
18849
4699
111838
2960
36836
222
21029
2175
11175
55747
61081
34318
2720
1370
97539
46996
14349
584
33
6388
2208
18382
6959

. 8195
25491

JUN
1540
550400
23490
8761
1124
7617
68691
2117
919
31066
14112
17140
14584
16491
167
48536
9492
36378
4690
200
20007
rigeg
1260
102526
51549
24841
8492
7167
6902
17456
3442
2498
9765
330
8084
709
29669
3686
2859
30597
aumn
22648
7008
13298
61796
80687
9132
131328
5613
10191
455
3558
40702
496349
9042
9293
39052

Jut
17200
70660

140500
1150

855
25931
49251

6937
176840
27512
1892
2195
87
6710
27191
14829
460
99
70
320
1247
416
3440

358
16203
23041

2473
5249
141
2520
476
138
1064

506
17794

308

1600
5989
881
107650
1246
10292
66451
6299
2432
10093

378

30492
3355
1006

408

9471
1906

79689

24230
7245

18164

AUG
1840
31080
2900
431
334
6965
19095
5364
10993
221
9295
65
LTS
1784
46
5993
7

53
37
12993
105
3892
18183
132
296
698
24097
1439
12

86
3619
108
11552
9261
817
1663
2267
291368
4232
22925
32005
4834
18637
3156
54606
2876
36663
6412
2098
581
259
1078
1556
20950
5603
7242
13375

SEP
1530
83380
26130
1590
467
15803
841
112244
105234
2403
19733
1221
106918
147
58

81

7
50598
80
180585
153
1949
17063
33510
53951
1787
1871
173
55
794
1261
80
21549
340190
3592
1130
7908
24038
24092
45884
71475
9373
9608
3858
22876
1880
17752
5763
2127
17225
174
22177
11129
12446
1043
381
26774

ocT
7690
12990
51920

1400

35
10759
3899
10648
28863
73
9700
44691
119223
7
14490
17524
9
6445
30
kARK}
1258
2483
11966
55109
43943
70116
26819
1321
13
762
8007
1899
645
24949
293
52285
3806
116969
2861
88342
8719
4499
40963
8962
2202
1262
9620
53036
12969
956
59969
71672
64696
6618
2680
2120
22090

NOV
23990
3760
8190
821
405
1039
9955
2511
2312
2617
723
531
2263
1018
174
2022

575
58
1502
662
13
138
9617
41893
5822
17551
811
22
2633
9047
324
120
13732
154
12639
698
15942
1437
16080
7930
4088
32925

2939
1414
119
7614
1012
3r3
20
8423
3033
8154
247
1507
5427

DEC
6570
4570
5590

42360
4723
776
13298
1992
1558

1857
540
1308
327
165
11125

156
kH]
256
74
22
97
2929
8621
909
7071
678
3
2210
m
4625
Sé
2547
738
3774
655
7520
1854
8678

3880
22018
6262
2927
2889
1013
6264
1625
326
30
828
31603
8541
262
261
4408

TOTAL
98270
907470
289800
71903
100620
82015
214216
454503
348208
76165
136847
112585
327055
40370
44566
224715
22744
155885
34960
259535
37933
42345
56162
429870
472812
136026
96780
125004
11920
31852
28294
91430
83838
398083
265923
81224
94424
467313
71993
340354
175073
156048
288518
2461697
169721
166061
180107
314576
65638
39681
62146
165539
159038
684027
77129
62441
185240
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NUECES RIVER BASIN MODEL - NATURAL STREAMFLOW IN ACRE-FEET

2080 - ATASCOSA RIVER AT WHITSETT

YEAR
1934
1935
1936
1937
1938
1939
1940
1941
19462
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
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

JAN
16200
866
1490
956
12360
776
352
6009
985
1542
6143
1326
1299
4389
699
670
1028
306
1086
1389
614
1180
716
$00
57800
1770
1030
5910
1200
488
431
449
490
340
126202
650
1861
444
823
564
1280
582
484
6550
466
7260
510
1430
702
449
2370
2380
756
2990
278
N7
5224

fEB
5890
8880
o2
658
1280
562
1207
83%0
1380
1303
1293
4687
1540
1670
1098
4990
863
362
2797
966

7080
649
1040
83230
2060
990
14290
1170
2173
1272
5314
409
390
8282
11039
1630
420
74
2910
982
588
395
2120
$16
1522
417

7080
1250
450
728
617
11140
306
286
4050

MAR
4240
2840
$040

800
1230

455

m
5681

948
2165
5636
1918
8692
3552

815
1051

768

623

923
1081

937

996

652
£610
3980
1210
1940
1170

803

331

846

400

381

355
2603
1310

15381

422

580

766

543
413
1202
429
87
39
1960
1430
3420
413
2910
364
5090
201
460
1998

APR
9340
10460
a37
sa8
15990
95
8003
69807
6887
113
837
23852
8417
1917
692
58557
1774
427
3901
3557
k7al
725
1900
71870
1830
1020
1320
2490
906
151
528
1917
11668
233
3304
3551
971
303
328
10232
769
1490
7250
136800
384
14670
205
2580
806
412
293
14630
120
856
158
169
9420

MAY
387
33870
48860
854
2800
1860
7345
72219
3290
517
26587
669
15490
15050
338
3200
6077
11563
u23
33370
2701
8000
3860
83900
12770
5130
619
495
489
2156
561
33360
776
3211
76945
21479
52306
165
54151
1221
2750
40417
19610
15850
669
3982
78881
2650
7950
1100
367
2330
904
1840
T
a8
1497

JUN
91
205000
10050
3180
647
6220
19813
26197
549
3504
1426
8762
23108
958
2765
18468
4835
14222
414
1818
2371
3510
1290
19080
1410
1430
11970
46940
11190
1216
250
1159
3611
335
6284
3063
48481
961
4086
171515
1213
13982
793
2432
nn
20891
880
S840
3300
2640
303
2690
8160
71180
37
0
14925

JuL
2040
3280

45720
1350

425
8110
9162
3605

177016
1981
1275

959

556

697

11843
62485
11053

108
7010
1985

468
1180

889

845
2920

526
8710
2750

150

347

486

624

738

213
5494

313
1872

493
4059
159
3371
5292
663
4152
1464
340
1760
137
1560
122
5930

1110
1210

154
7345

AUG
141
762
2700
76
86
2740
8710
6783
11594
183
1685
141
74254
7294
5232
4903
138
408
424
3113
1
2620
4180
548
190
”n
8330
909
130
208
6303
136
783
5847
700
1397
1060
18177
2536
1659

802
161
231
28602

55074
1305
26
2540
15
29
42
393
55
32
5099

SEP
928
60090
4110
8
682
5740
1057
83829
116509
7563
743
1396
70409
438
429
1679
373
26466
14616
35179
197
1160
10530
41830
7010
434
844
319
463
178
191
229
2744
297942
4902
632
1972
4054
6113
26023
11060
904
5060
16%0
23800
716
3980
13580
1130
45600
228
4080
706
987
S44

17037

ocr
2180
4460
2300
974~ -
18
226
4636
10208
7278
70
209
21195
48458
264
2557
5588
35
1235
“n
4698
1330
48
12560
6170
23750
12300
23140
16310
59
214
1302
2044
572
5725
618
9161
533
20362
564
34882
826
689
45680
582
1010
m
942
2820
4560
4440
12920
28280
18650
112

220
7343

NOV
6570
1320

851

197

516

66
23737
1109
1850
1523
2393

561
3350
2220

415
1159

43
1236

980

a37
1621

310

408

14330
17040
1860
12250
4400

254
1864
1034

601

13
9390

667

555

305
1082

367
2901
1620

434

16180
1710
3090

196
2660
1300

571

499
2120

14260
1200
189
12
1200
3028

DEC
7020
2580

954

24520
1790
218
17117
1079
1400
1043
2553

563
2430

903

496
4060

174

858
1516

627

571

71
3610
1440
$400

732

18070
1240
1280
2784

280
4095

268
1530
2582

892

466
1231

357
1401

675

410
8950

430
1030
1350
1120

843

424

498
1430
1570

26770

553

1

242

2985

TOTAL
55027
334408
123884
34101
37824
27068
101911
294977
329685
25137
S0779
66030
258002
39351
27378
166811
29160
57815
36562
88621
15386
27430
41244
248563
217330
28643
89213
97223
18094
12708
13485
50327
2773
325511
238585
54042
126837
47693
7
258132
30817
64212
110268
170260
71420
$3645
145400
36967
28116
646208
21031
79617
58357
96440
3859
3297
93425
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KUECES RIVER BASIN MODEL - NATURAL STREAMFLOW IN ACRE-FEET
2100 - NUECES RIVER NEAR THREE RIVERS

YEAR
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
197
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

JAN
84201
7789
8749
12559
172273
3341
1909
17841

1090
297856
18294
8508
36899
3126
1097
1667
3034
2630
2126
237892
1567
14751
1942
17696
4189
16960
12448
$891
54105
8408
14893
6069
4691
13690
1572
Se47
42014
2649
22N
1M
17008
22314

FEB
21601
25930

4110
7530
9054
2073
4240
794674

MAR
7441
16040
26241
7581
5938
2021
19142
18203
3287
5920
11395
3333
13201
6553
2052
141160
1644
1329
3180
1399
1289
1099
877
25099
92376
5284
7005
10720
1841
986
4546
2212
2556
3009
19555
3782
25052
2966
9241

41074
10623
4328
26783
6085
10913
2242
5866
1512¢
8937
1528
24785
2382
24596
5893
10480
13376

APR
38502
68406

8766
4525
101376
1200
121225
152128
16201
3732
3999
134901
39954
15977
1314
210993
4749

m
14377
15858
10489

837

3695
202941
74623
3604
7509
20648
3734
2305
2079
7066
49090
10821
17196
9575
$347
3278
4179
26335
8055
12764
31966
303967
6003
65446
1959
19623
9128
1982
1344
43707
2197
10898
$108
16785
33894

MAY
8572
211919
99198
4899
46914
118479
7345
486455
27109
6350
13774
41700
151981
146064
3002
144184
56231
93180
33420
87240
13725
43269
15061
531826
46222
12631
4184
1843
1963
16946
5884
216752
214198
16368
267262
33331
101978
3003
148063
4368
26172
12932
90994
101938
12388
28537
235797
192304
105958
2666
1553
99064
3110
22341
6690
18499
84545

JUN
7022
1501017
49026
21958
4225
60816
228636
136750
10298
107550
176434
44410
128854
42021
3410
115391
112993
139931

68376 .

1261
70585
18353

3126

422165
59963
29940
44829

123743
26584

111460

S717
30472
46900

3418
33753

8953

171445
16489
16574

217638

7660

129627
12990
43249

104133

217729
38208

445216
22276

7164
146274
“67N
63722

508676

4539
32333

109304

JuL
33402
128415
341014
3605
2144
51466
274690
83937
555079
40640
6156
6532
4820
52818
93384
81563
14784
789
9794
3421
125173
6043
12994
1939
111042
58932
20694
22349
715
5971
1787
14095
4558
2608
27451
2487
5904
352708
3079
114357
2144
81032
151006
13284
7945
16173
1950
137502
4086
3598
12155
so377
3168
115661
84656
35057
59413

AUG
31502
142212
6772
16803
48012
20505
61386
12815
19168
1084
23352
789
77657
23535
8411
39018
726
47
1506
30298
1450
8626
31932
847
1723
10049
63036
32499
173
559
26685
1579
2573
44019
208
4973
13784
649349
25491
31812
97802
21016
76335
5408
85861
4589
318666
16418
2128
4835

1740
2256
26040
427
29508
39936

SEP
15801
306309
139509
6309
5210
39787
19188
227735
442726
28330
339752
2359
262367
2254
8973
4382
12722
153339
15124
349898
895
26060
34396
147363
86406
9335
15316
3627
2180
2590
217190
2217
$4451
1408493
18734
6615
9626
484768
46336
76593
128847
221064
101905
6658
68146
3834
32562
70193
4882
102133
660
5838
4465
34335
6482
8486
100621

ocT
20351
82777
184207
2557

884 -

36174
16843
25096
53046
11886
16570
248819
505643
1037
31048
34814
17817
15747
1775
73187
11361
39702
38314
95506
225226
320120
102569
17452
303
1795
267405
1721
4495
139218
12936
132041
25612
849736
11167
456879
12112
9848
170034
11980
6227
2188
10828
117488
21593
22325
90143
132219
65009
20525
4186
19189
86067

NOV
100501
8849
28809
840
L
2199
36499
5412
10154
7099
4026
231
9505
8261
3524
10012
490
2685
227
26040
10980
512
1772
43803
169334
18855
80416
nn
1959
17602
11970
3056
1819
29519
1856
88553
2042
72667
3163
67854
26847
15875
295211
13485
7306
2550
4929
44820
2615
8158
14036
108543
21465
13903
12492
10688
26951

DEC
18381
13049
19409
88079
10879

1667
35383
3584
4288
4622
5699
1738
4545
2436
1023
20371
438
981
2134
1107
691
1052
4487
5508
€9025
7069
56471
3260
3285
6496
1445
11560
1622
6553
4763
38773
1758
25487
3088
24656
13110
6110
111453
8684
4756
4834
3226
16267
1544
1806
1159
12973
49077
12163
17069
9481
13403

TOTAL
387377
2492733
915810
177245
411020
339728
896486
1249429
1149056
225467
712438
533564
1204349
3121
159645
817466
226778
410008
166210
592728
249249
152770
168375
14795605
1564238
$03070
418147
334469
48284
172601
$28942
325821
411929
1668555
678657
349976
388959
2463937
299980
1061159
390627
476885
1056439
623026
324252
377962 -
659606
1073965
219485
167745
144135
573952
221585
833050
93921
212508
608154
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NUECES RIVER BASIN MOOEL - NATURAL STREAMFLOW IN ACRE-FEET
2110 - NUECES RIVER NEAR MATHIS, LAKE CORPUS CHRISTI

YEAR
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
1940
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

JAN
96663
6051
7048
11006
176751
1225
406
16458
1521
2789
8597
6662
2864
7256
401
747
2433
97
2082
2453
1992
834
1310
870
312355
27138
8658
47203
197
24699
969
1160
1321
1410
219257
2779
12513
2436
21749
630
14157
12085
8182
45020
9079
12338
725
3796
14545
875
8254
33498
1774
20435
10117
17794
22098

FEB
20403
25535

2228
$781
778

483

2210
2211
28m9
1640
amn
16758
me
914
s27
9277
1428
478
12860
1359
1973
7893
844
2257
363892
6025
8207
64728
178
5763
830
77
1228
2268
37396
21312
7251
1458
12380
486

533

22213

1057
31287
e
5673
762
2912
15013
3063
2594
6137
7434
20462

7828
15802

MAR
5916
21718
26176
sa3é
3876
645
18737
18336
1104
4100
17269
22213
11566
4517
505
149719
1635
1327
2236
1713
1762
1113
1040
28844
184603
8247
7047
13129
290
2548
3534
41129
1544
4814
18836
1538
30537
1855
9805
7368
49933
10566
1245
26511
6575
9570

5468
15174
10508

3361
26951

1096
23045

7136

14976
16031

APR
40519
69737

7897
2657
104543
670
123698
166897
14688
1574
1816
138696
40291
18648
529
216116
4851
1481
16277
14249
11353
524
3N
167627
4896
617
3133
19896
284
586
1159
5743
41566
8402
16924
12057
5914
13003

931

23735

7942
11405
30175
279518
6537
65094

874
18993
10056

2146
818
59207
riavs
S35
7125
18042
33133

MAY
6970
220835
119398
3438
47821
120848
90684
514804
26693
7140
121880
41018
164098
158620
1058
229800
51798
86573
32875
NN7
10259
36837
22093
580629
43280
8104
1542
827
286
16534
4640
181798
222156
19338
284373
29784
91199
2140
168810
6922
27468
115709
78078
92467
10147
30171
200077
204374
107656
5956
8215
103317
3721
30657
5717
21499
87765

JUN
5256
1571069
58022
20770
2056
62278
247780
141618
8435
112147
181890
49431
132368
41325
1852
114653
114663
137573
79056
361
64694
18261
4372
477169
44297
27395
43246
112045
40255
111713
6352
48409
43736
2152
33483
10355
179355
3851
15030
271292
6434
126891
8014
39319
106221
221207
39544
444583
21023
7866
14743
54235
63342
483030
7002
30026
112742

JuL
36213
131419
353817
2459
595
s1215
283346
95266
594463
39943
4083
4497
2687
52591
94865
96529
12445
155
12631
737
141319
5774
10996
3667
115597
63171
25478
27943
218
$51
3339
10410
1658
17946
32607
8176
377
306326
5723
116498
2796
74204
138374
11963
9160
13906
44629
163135
6365
5486
13699
52101
4841
128364
9070
37282
61313

AUG
31029
145715
6659
15415
48316
19963
65913
12360
25876
474
30615
527
84347
27378
6538
42610
405
132
1309
43697
1860
10223
25337
839
571
11466
64575
34997
143
411
27091
135
15133
45074
6120
2240
15429
622267
23657
31559
107918
18164
69797
4946
81878
7611
34131
22784
5755
8196
4009
3440
3328
27004
9730
34016
41130

SEP
18264
346886
150030
4513
3450
43218
17842
240799
464160
35919
351439
480
273820
533
9425
4863
9552
204518
18530
396427
4111
28562
39728
130808
64432
4791
25021
5186
204680
335
172198
979
L7597
1632518
17918
10149
6999
626848
48743
69821
172577
16203
104739
4270
67243
3619
33811
72914
10138
78749
2056
5706
1124
28296
10357
14210
110323

ocT
19105
63454
189416
1906
sa3
35328
19642
29155
$3104
10102
14937
256785
$31938
516
34219
34522
16515
18823
1063
71114
12931
41474
46625
118592
269345
282411
160419
14922
200
427
233268
2671
3246
201040
13489
116180
26682
9146173
8207
457956
14769
7753
154808
11228
3585
4268
7925
111907
26813
20763
77603
125813
58739
11985
7915
16147
88683

NOV
108096
772
27894
7
2047
472
36288
3544
a309
6817
3512
526
7616
4597
5257
12365
361
2432
2027
35484
12145
1682
1993
45475
197869
21234
92332
5453
239
25225
12146
3126
1534
26789
4058
81776
2517
87515
646
72257
24303
15533
268358
19638
8560
806
2159
50413
7919
10032
13657
115527
18359
14321
11000
12814
27968

DEC
17626
15657
18123
113671
12017
382
37156
1803
2252
3395
3778
421
2507
550
875
19802
296
642
233
702
633
1245
11638
5234
20692
8362
58700
1560
985
S854
722
10078
1042
26577
7401
43528
5835
29475
339
26803
12545
2621
113767
8628
4768
6720
6153
1510
5924
849
5713
15040
45464
10955
18971
12072

14393

TOTAL
406060
2625248
966708
187457
40973
336727
943702
1323251
1203484
226040
740627
538014
1254881
319445
156051
931003
216382
454231
183077
660013
265032
154422
171287
1562011
1601829
668961
498358
347889
63955
172446
466248
307415
381761
1976176
691862
339874
391608
2611347
316020
1085327
461375
433347
976594
576795
320872
380983
638638
1116380
244391
154489
154722
598972
211939
803885
111872
236706
631381



APPENDIX H

Well Levels
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NUECES RIVER BASIN STUDY

CITY OF UVALDE WELL
HISTORICAL LEVELS

HR

HDR Enginsering, Inc. FIGURE H-1




YEAR MONTH

T 1929 DEC
1930 JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
oCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocT
NOV
DEC
1933 JAN
FEB

-
\0
(W]
=

o
0
w
[,V

APR
MAY
JUN
JUL
AUG
SEP
ocT
NOV
DEC

CITY OF UVALDE WELL
BEGINNING-OF-MONTH WELL LEVELS
UNITS = FEET-MSL

LEVEL
855.43
854.46
853.57
852.76
852.04
851.34
851.53
852.85
854.18
855.45
856.10
857.06
858.68
860.30
861.93
863.55
865.18
866.80
868.24
869.52
870.23
870.70
871.17
871.63
872.08
872.53
872.97
873.42
873.87
874.32
874.77
875.21
875.66
876.11
876.56
877.00
877.45
876.97
876.48
876.00
875.52
875.03
874.55
874.07
873.59
873.10
872.62
872.14
871.66

YEAR MONTH

1934

1935

1936

1937

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
oCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
oCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC

LEVEL

871.17
870.69
870.21
869.73
869.24
868.76
868.28
867.80
867.31
866.83
866.91
867.47
868.02
868.58
869.14
869.69
870.25
870.81
871.36
871.92
872.64
873.46
874.27
875.09
875.90
876.63
876.61
876.59
876.57
876.56
876.54
876.52
876.56
876.71
876.87
877.02
877.17
877.32
877.48
877.63
877.78
877.93
878.09
877.53
876.91
876.41
875.92
875.42

YEAR MONTH

1938

1939

1940

1941

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
oCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
oCT
NOV
DEC

LEVEL

874.92
875.14
875.49
875.68
875.82
875.82
875.27
875.37
875.13
875.14
874.76
874.12
873.68
873.29
872.77
871.83
871.39
870.50
869.74
870.43
871.25
871.57
871.84
872.07
872.26
872.12
871.78
871.37
871.05
870.96
870.97
870.95
870.41
869.82
869.30
868.78
868.27
867.80
867.93
868.22
869.35
871.89
873.29
873.82
873.99
874.31
874.60
875.40
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CITY OF UVALDE WELL

BEGINNING-OF-MONTH WELL LEVELS

UNITS = FEET-MSL

YEAR MONTH

1942

1943

1944

1945

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
' OCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
oCT
NOV
DEC

LEVEL

875.74
875.77
875.55
875.01
874.51
873.91
873.29
872.73
871.96
872.76
873.42
874.12
874.45
874.54
874.27
873.78
873.15
872.58
872.27
871.79
870.86
870.45
869.76
868.81
868.01
867.31
866.89
867.08
867.39
867.56
868.09
867.50
867.57
868.95
869.34
869.28
869.01
869.01
869.45
869.74
870.03
869.85
869.45
868.66
867.81
866.81
866.13
865.57

YEAR MONTH

1946

1947

1948

1949

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocT
NOV
DEC
JAN
FEB

APR
MAY
JUN
JUL
AUG
SEP
oCcT
NOV
DEC
JAN
FEB
MAR
APR
MAY

JUL
AUG
SEP
OoCT
NOV
DEC

LEVEL

865.22
864.88
864.35
863.79
863.33
863.14
863.37
863.94
863.79
863.79
865.10
866.50
867.11
867.49
868.37
868.92
869.23
869.18
869.89
870.45
870.68
870.15
869.66
869.21
868.45
867.59
866.86
865.74
864.68
863.89
862.83
863.53
863.35
863.03
862.41
861.52
860.52
859.71
860.16
863.02
865.20
866.45
867.61
867.99
868.58
869.56
870.48
870.92

YEAR --MONTH

1950

1951

1952

1953

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
oCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocT
NOV
DEC

LEVEL

871.19
871.30
870.98
869.98
869.35
868.90
868.05
867.20
866.55
865.78
864.52
863.13
861.78
860.70
859.58
858.49
857.15
857.23
855.74
853.43
851.72
850.32
849.76
848.64
846.89
844.34
843.50
842.66
841.82
840.97
840.12
839.27
838.42
837.47
836.03
836.10
835.14
833.71
832.01
830.41
827.74
824.71
821.76
819.05
820.02
828.98
832.11
831.91



YEAR MONTH

=
0
wn
o+

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
.SEP
ocT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocT
NOV
DEC
JAN
FEB

[
0
n
(S

APR
MAY
JUN
JUL
AUG
SEP
ocCT
NOV
DEC
1957 JAN
FEB

ey
o
n
o

APR
MAY

JUL
AUG
SEP
ocT
NOV
DEC

CITY OF UVALDE WELL
BEGINNING~-OF-MONTH WELL LEVELS
UNITS = FEET-MSL

LEVEL

832.23
831.55
829.36
826.28
825.22
827.55
832.50
835.32
836.25
835.11
835.65
834.03
833.03
832.44
831.20
829.70
825.87
827.43
824.64
825.03
823.40
824.78
831.41
833.99
833.80
834.04
832.13
828.82
827.05
824.08
820.75
818.09
817.73
815.08
817.47
815.31
814.84
813.68
812.73
811.30
817.28
826.19
832.55
832.56
831.33
833.04
837.72
839.69

YEAR MONTH

1958

1959

1960

1961

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OoCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC
JAN
FEB

APR
MAY
JUN
JUL
AUG
SEP
ocT
NOV
DEC

LEVEL

840.95
843.14
845.82
848.86
850.22
851.82
854.14
855.27
856.52
859.61
862.28
864.45
866.12
867.50
868.48
868.71
869.62
870.42
871.41
872.86

"872.86

873.71
875.40
875.95
876.09
876.36
876.21
876.30
876.27
875.48
873.60
874.08
875.27
875.41
875.97
876.47
876.96
877.27
877.74
877.22
876.90
876.04
876.31
877.78
877.57
877.29
878.24
878.38

YEAR "MONTH

1962

1963

1964

1965

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
oCcT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocT
NOV
DEC

LEVEL

878.29
878.00
877.31
876.48
876.11
875.31
874.06
872.41
871.96
871.38
870.58
870.08
869.75
868.73
868.36
867.30
866.80
868.29
867.46
865.66
863.81
863.75
862.43
861.40
860.98
859.64
858.65
857.36
856.58
855.56
853.23
851.41
850.42
852.13
856.57
858.23
860.36
860.66
862.05
862.48
864.01
B65.64
864.70
864.56
864.69
864.79
865.09
865.20



CITY OF UVALDE WELL
BEGINNING-OF-MONTH WELL LEVELS
FEET-MSL

UNITS =

YEAR MONTH

1966 JAN
FEB
MAR
APR
MAY
JUN
JUL
AuUG
SEP
ocT
NOV
DEC
1967 JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocCT
NOV
DEC
1968 JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
oCT
NOV
DEC
1969 JAN
FEB

- APR
r s
JUN

JUL
AUG
SEP
ocT
NOV
DEC

F’
&
(

LEVEL

865.88
866.16
866.03
865.35
865.23
864.69
862.12
860.73
862.55
864.84
865.26
866.79
867.27
866.25
865.28
864.76
864.08
860.88
858.90
857.80
857.21
858.12
859.46
862.58
864.82
866.96
868.76
870.39
871.56
872.80
871.77
872.37
871.95
873.00
873.18
872.89
873.06
872.16
871.21
870.51
870.57
870.62
868.46
867.55
867.11
867.41
871.58
873.41

YEAR MONTH

1970

1971

1972

1973

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
oCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
oCcT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
oCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
oCT
NOV
DEC

LEVEL

875.08
875.68
875.54
876.13
875.52
874.45
872.77
872.36
871.82
872.56
873.26
872.93
873.08
871.20
870.01
869.17
868.80
865.70
865.12
867.24
871.41
873.35
876.10
877.01
877.71
877.09
876.63
876.45
875.11
875.09
874.69
874.99
875.41
876.65
877.16
877.10
877.25
876.69
877.16
877.26
877.45
874.95
875.73
878.17
878.48
879.58
880.83
881.51

YEAR MONTH

1974

1975

1976

1977

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
oCT
NOV
DEC
JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocT
NOV
DEC

LEVEL

881.40
881.17
880.49
879.63
878.66
878.90
876.62
876.06
879.35
879.98
880.01
880.47
880.94
881.04
881.32
880.36
881.48
882.02
880.43
880.95
880.14
880.13
880.06
879.92
879.46
877.99
876.70
876.14
877.59
878.51
876.44
880.98
882.08
883.11
883.91
884.51
884.96
885.11
885.34
884.80
885.15
885.72
883.63
882.76
882.00
881.71
881.99
882.59



CITY OF UVALDE WELL
BEGINNING-OF-MONTH WELL LEVELS
UNITS = FEET-MSL

YEAR MONTH LEVEL YEAR MONTH LEVEL YEAR MONTH LEVEL
1978 JAN 882.59 1982 JAN 881.83 1986 JAN 876.88
FEB 881.54 FEB 881.13 FEB 876.92
MAR 880.10 MAR 880.18 MAR 874.86
APR 879.53 APR 880.43 APR 874.29
MAY 878.52 MAY 879.45 MAY 873.57
JUN 877.34 JUN 880.50 JUN 873.17
JUL 877.02 JUL 879.22 JUL 874.17
AUG 875.79 AUG 878.43 AUG 872.59
.SEP 877.06 SEP 877.36 SEP 872.85
OCT 877.54 OCT 876.50 oCT 873.15
NOV 877.30 NoV 876.70 NoOV 875.34
DEC 877.76 DEC 876.85 DEC 876.71
1979 JAN 877.39 1983 JAN 877.08 1987 JAN 877.89
FEB 877.27 FEB 876.90 FEB 879.06
MAR 876.58 MAR 876.13 MAR 880.09
APR 876.81 APR 876.07 APR 881.27
MAY 879.21 MAY 874.90 MAY 881.55
JUN 879.33 JUN 873.17 JUN 884.87
JUL 881.18 JUL 872.45 JUL 888.67
AUG 880.33 AUG 871.85 AUG 887.92
SEP 879.91 SEP 871.69 SEP 887.51
oCT 879.40 OCT 871.65 oCT 887.69
NOV 879.11 NOV 871.92 NOV 887.24
DEC 879.10 DEC 872.53 DEC 887.21
1980 JAN 879.13 1984 JAN 872.97 1988 JAN 887.04
FEB 877.65 FEB 873.03 FEB 886.55
MAR 875.53 MAR 870.89 MAR 884.78
APR 874.37 APR 869.90 APR 883.69
MAY 872.85 MAY 867.49 MAY 881.86
JUN 874.00 JUN 864.85 JUN 880.52
JUL 870.81 JUL 861.34 ' JUL 878.46
AUG 868.20 AUG 858.27 AUG 878.88
SEP 869.97 SEP 857.36 SEP 878.89
oCT 870.01 ocT 857.01 oCT 879.52
NoV 870.02 NOV 859.30 NOV 879.36
DEC 870.32 DEC 860.44 DEC 879.27
1981 JAN 870.74 1985 JAN 861.82 1989 JAN 879.08
FEB 870.33 FEB 866.70 FEB 878.91
MAR 868.12 MAR 869.11 MAR 878.51
APR 868.62 APR 871.16 APR 877.62
MAY 871.99 MAY 871.27 MAY 876.25
JUN 874.14 JUN 871.52 JUN 873.26
JUL 876.35 JUL 870.71 - JUL 869.02
AUG 877.21 AUG 870.18 AUG 867.14
SEP 877.98 SEP 870.03 SEP 868.00
ocT 879.37 oCT 871.46 ocT 867.40
NOV 880.94 NOV 875.75 NOV 867.09
DEC 881.68 DEC 876.77 DEC 867.06



APPENDIX 1

Recharge Summaries




CONTROL
POINT

cP3

CP9
CP10
CP1l1l
CP13
CP14
CP15
CP17
CP19
CP20
CP22

cP23

KEY TO

ANNUAL RECHARGE SUMMARIES -.
NUECES RIVER BASIN

WATERSHED(S)

Nueces River

Frio River

Leona River

Hackberry & Blanco Creeks
Sabinal River

Little Blanco & Nolton Creeks
Ranchero Creek

Seco Creek

Hondo Creek

Parkers & Live Oak Creeks
Verde Creek

Elm & Quihi Creeks



ANNUAL RECHARGE SUMMARY
EXISTING RECHARGE STRUCTURES HONGRING UPSTREAM WATER RIGHTS

YEAR
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
197
1972
1973
1974
1975
1976
197
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

ce3
30623
131989
209204
39882
65331
219447
70860
102168
78877
53568
95395
56485
104102
100676
55492
116183
59207
53871
26794
L9977
40862
201652
20976
102713
199326
104235
95307
123662
57439
46974
134170
114570
122953
82085
94884
120105
77282
166921
62797
146485
45170
68129
123116
18013
63138
87623
52110
99050
40796
91570
54265
91154
95768
91037
52593
44922
88018

cro
27063
27743
154350
64822
58497
61477
58551
126355
78488
39743
86567
78825
64306
72498
36671
96038
33786
28196
19593
22166
21445
23124
5938
78144
235076
150412
120639
147989
44973
31254
58581
79523
95595
118267
164465
101102
116919
161816
119450
191129
121127
114477
212313
165695
70244
132080
60532
220255
90125
71040
41581
153696
122946
263550
89093
L2699
98617

cP10
1099
18959
4932
1461
1025
2291
1480
5882
1278
673
5381
S798
4386
2307
3949
5090
939
1197
1957
2220
1095
1459
612
4947
7383
8025
3570
4909
1720
1543
2408
3056
1012
8202
6728
5393
1585
581
1863
6659
7952
3834
15724
S188
2555
7818
1630
6018
2773
2439
307
6622
3326
9719
2081
1093
4096

crn
2173
23006
7320
3157
2682
4611
3783
9548
3147
1953
9088
9369
7086
4343
6420
7789
2108
2569
2887
3972
1925
3166
1485
7466
10707
11024
6051
7565
3179
3195
4468
6081
2391
10711
10112
81
3086
8244
3363
10472
10822
6452
20344
21
4684
10633
3307
8815
5575
4750
1116

5974
12957
4277
2730
6424

cP13

6432
564282
40197
18442
15495
13178

15574

34473
26223
11459
20070
21255
16462
15887
6586
22694
10834
4689
5868
2383
2520
1326
2067
179
58503
44206
53571
47108
3987
4362
16162
34706
31373
30445
61703
28349

" 30292

28468
41109
49722

39459
54041
54752
32147
43037
21564
69243
20648
23675
14088
49426
40994
69782
15144

27454

crié
a3
12354

6368 .

1990
1062
2183
77
7944
1628
1522
1250
4165
4166
552
4050
4077
1840
885
2759
1684
1066
1323
177
3674
9060
5919
5156
4287
702
1446
2648
7542
1147
6739
10785
5747
2397
3349
2416
5461
6050
2821
8917
L4147
4259
7124
1299
7987
1520
2049
1433
s
4461
6191
1063
590
3821

cP15
468
3341
1589
429
230
497
385
2003
366
327
264
1061
1018
571
1031
1002
455
212
659
382
251
314
417
936
2616
1518
1280
1063
145
316
614
2045
239
1722
2855
1432
553
816
585
1341
1527
670

1049
1030
1871
282
2057
326
441
329
1261
1070
1672
202
120
952

ce17
6432
115582
70190
14896
11931
12083
11939
47947
17702
a3
18554
25624
14232
13631
5393
26951
7992
8430
5547
7889
4524
1543
1452
39882
94785
33076
37627
33779
3377
2059
25337
27381
27276
32296
79364
24081
16855
44064
53439
92014
24090
41009
51786

23225
55129
6395
79044
13628
8908
11841
59238
59655
104186
4068
3331
30457

cPi9
6946
76247
39951
15786
15207
12717
14483
38446
22140
9772
18962
20611
13024
13478
2388
21490
8410
S$715
6254
10524

2563

4056
33529
58848
26165
36156
31921

2884

2035
15496
27901
22660
16643
55137
29586
2173
26477
34090
78276

59412
60376
51134
20639
64359

9989
66629
10530
14887

6637
55081
40154
77270

7782

42838
26498

cP20
2145
14062
5229
2027
2590
2735
2787
7126
3212
1735
2785
3590
2255
2141
841
3525
1430
1490
1656
2324
539
957
1518
5966
9719
4321
4875
3135
736
472
3816
4357
2974
3049
7598
4597
4066
5681
12422
11922
4249
5640
8039
L1177

8958
1370
6463
1477
2204
1456
6157
4635
13209
1005

3988

UNITS = ACRE-FEET

cr22
12080
57002
31550
13167
15240
9238
123N
35372
17598
9683
12212
17749
16769
9615
9280
21747
7470
14123
8526
8940
1379
3805
7380
30314
39799
25100
25451
13810
3683
1419
19203
24529
15584
14998
32612
23660
17962
29780
22772
52173
16249
29089
38867
22795
18387
34422
275
36644
7188
15156
3981
33389
23469
55060
3842
2905
19534

cpP23
8696
43035
21668
8610
974
6965
9637
25909
12476
6877
2826
12549
11217
6616
6973
15653
5226
10667
6074
7459
1360
2739
5716
21356
32814
17600
17283
9636
2988
1268
14126
16952
10090
10095
22361
17286
11390
22885
16266
39032
12591
19712
28842
15572
13656
26369
5475
27265
5431
10866
2922
24420
16646
40528
2589
2403
146172

TOTAL
106888
825102
$92548
184669
199264
347422
203647
463173
261135
145703
279334
257081
259023
244315
139074
340239
139697
132044

88574
94920
80649
243971
53334
346646
758436
431601
406966
428864
125813
96343
297027
348643
333294
335272
548604
369149
310110
504312
362594
684686
312010
390704
624655
386535
257013
479423
171228
629470
200017
247985
139956
495223
419078
745161
183739
113247
324029
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ANNUAL RECHARGE SUMMARY
1 RECHARGE STRUCTURES HONORING ALL WATER RIGHTS EXCLUDING THE CC/LCC SYSTEM

TYPE
YEAR
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
1974
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

cP3
31534
220583
331964
166955
187954
252483
a0
121493
112016
59980
103490
58735
121378
109612
66756
167643
64704
54085
29301
37
74849
237013
55412
118274
276565
239633
214766
198278
73178
68263
174932
189946
155642
101265
154745
160351
154671
225307
198480
273761
182356
198088
200024
155487
129725
128269
59094
198409
174008
125264
62089
177431
%6672
222130
182601
93399
145528

cP9
27057
321039
231220
163138
101876
76353
60984
166497
88944
39737
89705
85063
74489
79111
36665
1177467
33780
29702
19587
22161
34190
28200
5942
97794
266253
204816
121244
151577
44967
31248
58826
81220
129632
136461
166775
108997
141638
168168
173037
221967
171809
114471
243054
182167
71848
148199
82886
246549
174864
75128
55336
176996
12947
292341
172026
54028
118375

cP10
1099
18959
4932
1461
1025
2N
1480
5882
1278
673
5381
5798
4386
2307
3949
5090
939
1197
1957
2220
1095
1459
612
4947
7383
8025
3570
4909
1720
1543
2408
3056
1012
8202
6728
5392
1585
5811
1863
6659
7951
3a34
15724
5188
2555
7818
1630
6018
2773
2439
307
6621
3326
9719
2081
1093
4096

cP1l
2773
23006
7320
3157
2682
4611
3783
9548
3147
1953
9088
9369
7086
4343
6420
7789
2108
2569
2887
3972
1925
3166
1485
7466
10707
11024
6051
7565
379
3195
4468
6081
2391
10711
10112
7810
3086
8244
33683
10472
10822
6452
20344
7521
4684
10633
3307
8814
5575
4750
1116
9668
5974
12957
L2177
2730
64626

cP13

6429
68083
77299
60335
52624
24995
18983

66632

39828
11453
24756
3419
20572
18036

6589
35025
11214

7695

6714

3299

8184

1323

2619
35398
91477
72477
72529
75971
23391

4359
20655
37085
37515
44412
96812
40549
44130
40596
65959
76840
65664
64185
78914
81733
64146
77000
49231
86977
61294
42514
18303
64804
50158
87841
60706
37446
44249

cPi4
2131
12353
6368
1990
1062
2183
1777
7944
1628
1522
1250
4165
4166
2552
4050
4077
1840
885
2759
1684
1066
1322
177
3673
9060
5919
5156
4287
702
14646
2648
7542
1147
6739
10785
5747
2397
3349
2616
5461
6050
2821
8916
4147
4259
7123
1299
7986
1520
2049
1433
s
4441
6190
1063
590
3821

cP15
468
3341
1589
429
230
497
385
2003
366
327
24
1061
1018
ST
1031
1002
455
212
659
382
251
312
47
935
216
1518
1280
1063
145
316
614
2045
239
1722
2855
1432
553
816
585
1341
1527
670
2290
1049
1030
1870
282
2057
326
441
329
1261
1070
1672
202
120
952

cP17
6432
148460
83089
26617
11960
15440
11939
56565
18459
8391
18762
28101
14739
13790
5393
26774
7992
9184
5547
7889
4704
1543
1452
48630
131140
36039
39277
36075
377
2059
26556
27884
27276
34652
8321
24299
16855
71786
69560
107524
24090
41009
54564
36492
26231
64195
7264
89737
13628
8908
14960
60947
59655
124643
4068
3331
34815

cP19
6944
121468
89735
21457
17703
19622
15635
59497
26087
9765
21167
27774
14688
14354
2381
27310
8403
7361
6249
13131
4133
2560
4053
58466
122975
32024
39380
37693
2877
2029
17461
30855
22653
19428
69576
34395
29941
60421
59057
109866
30533
62830
68890
54606
27088
85438
15885
85457
10548
17340
8606
57641
42514
124884
916
4282
35626

cP20
2145
14062
S229
2027
2590
2735
2787
7126
3212
1735
2785
3590
2255
2141
841
3525
1430
1490
1656
2324
539
957
1518
5966
9719
4321
4875
3135
736
472
3816
4357
2974
3049
7598
4597
4066
5681

11922
4249
5640
8039
4177
3049
8958
1370
6463
Wwrr
2204
1456
6157
4635

13208
1005

786
3988

UNITS = ACRE-FEET

cpa2
13078
74352
51215
13167
16101
10269
15051
45677
20537
9683
13631
20490
17811
9615
11186
26850
7470
19701
8526
13516
1379
3805
9389
37378
63087
30113
29371
15120
3683
1419
23423
27879
15620
15495
38646
28700
19527
39767
35940
68777
29324
34965
52908
27538
24637
53624
8536
57983
8564
17926
3981
41374
30011
77851
S242
2905
25068

CcP23
8696
43033
21668
8610
974
6965
9637
25909
12476
6877
8826
12548
11217
6616
973
15653
5226
10667
6074
7459
1360
2739
5716
21356
32811
17600
17283
9636
2988
1268
16124
16951
10090
10095
22361
17286
11390
22884
16266
39031
12591
19712
28842
15571
13655
26368
5475
27264
5431
10866
2922
26419
16646
40527
2589
2403
16172

TOTAL
108785
1068939
911628
467143
405781
418444
219842
574773
327978
152096
299085
290885
293805
263048
152234
438485
145561
144748
91916
109154
133675
284399
90332
440283
1023593
663509
554782
545309
160943
117617
349931
434901
406191
392231
670714
439555
429839
652830
630970
933621
546966
554677
782509
575676
370907
619495
236259
823714
460008
309829
170838
632430
494573
1013963
443776
203113
437112



3

ANNUAL RECHARGE SUMMARY
1 RECHARGE STRUCTURES HONORING ALL WATER RIGHTS

TYPE
YEAR
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
L4
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

cP3
31534
220583
332601
166955
184443
233187
77401
121493
112016
59980
103490
58735
121378
109612
63209
158245
64704
54085
29301
v
51827
206636
20974
118274
255854
181890
149328
172796
73178
55585
153156
161263
139528
101265
154745
138076
108093
224698
200632
270623
183575
122404
186197
141330
88217
113721
59094
198703
174444
111197
62089
127496
134626
150056
84479
52204
129327

cp9
27057
321039
255293
146271
64079
751
60984
166497
88944
39737
89705
85063
74489
”mn
36665
NM7747
33780
29702
19587
22161
34190
28200
5942
977946
281251
166859
121244
151577
44967
31248
58826
81220
118544
136461
166775
119658
117191
192976
126118
221967
171809
116471
238284
182167
71848
148199
71576
261631
146296
71312
55336
173260
12947
320149
101059
42693
114923

cP10
1099
18959
4932
1461
1025
2291
1480
5882
1278
673
5381
5798
4386
2307
3949
5090
939
1197
1957
2220
1095
1459
612
4947
7383
8025
3570
4909
1720
1543
2408
3056
1012
8202
6728
5392
1585
s811
1863
6659
7951
3834
15724
5188
2555
7818
1630
6018
2773
2439
307
6621
3326
9719
2081
1093
4096

cPi
2773
23006
7320
3157
2682
4611
3783
9548
3147
1953
$088
9369
7086
4343
6420
7789
2108
2569
2887
3972
1925
3166
1485
7466
10707
11024
6051
7565
3179
3195
4468
6081
239N
10711
10112
7810
3086
8244
3363
10472
10822
6452
20344
7521
4684
10633
3307
8814
S575
4750
1116
9668
5974
12957
4277
2730
6424

P13
6429
68083
77299
60335
52626
18761
18983
66853
38528
11453
24756
3419
20572
18036
6589
35025
11214
7695
6714
3299
7523
1323
2619
3432
96891
57725
58424
57975
3984
4359
20655
37085
37515
45971
86030
33454
31421
L2172
59446
66090
65664
64185
69626
82902
37306
61049
27129
86990
6129
31048
18303
62932
50238
101670
21691
7677
39681

cP14
213
12353
6368
1990
1062
2183
1777
7944
1628
1522
1250
4165
4166
2552
4050
4077
1840
885
2759

1520
2049
1433
51

6190
1063
5%0

cP15
468
3341
1589
429
230
497
385
2003

327
244
1061
1018
571
1031
1002
455
212
659
382
251
312
417
935
2416
1518
1280
1063
145
316
614
2045
239
1722
2855
1432
553
816
585
1341
1527
670

1049
1030
1870

2057
326
441
329

1261

1070

1672
202
120
952

ce17
6432
148660
81674
14961
11960
15440
11939
56565
18459
an
18762
28101
14739
13790
5393
26774
7992
9184
5547
7889
4704
1543
1452
48630
122623
36039
39277
36075
3377
2059
26556
27884
27276
34652
83721
24299
16855
64542
58509

107524

24090
41009
54564
36492
24231
62582
7264
89737
13628
8908
14960
60947
59655
114206
4068
333
33927

cP19
6944
121468
83282
17753
17703
19622
15635
59497
26087
9765
21167
27774
14688
14354
2381
27310
8403
7361
6249
13131
4133
2560
4053
58466
107020
32024
39380
37693
2877
2029
17461
30855
22653
19428
69576
34395
29941
46515
43053
109866
30533
62830
68890
54606
27088
80807
15885
85457
10548
17340
8606
57641
42514
91841
™16
4282
33952

cP20
2145
14062
5229
2027
2590
2735
2787
7126
3212
1735
2785
3590
2255
2141
841
3525
1430
1490
1656
2324
539
957
1518
5966
9
4321
4875
3135
736
472
3816
4357
2974
3049
7598
4597
4066
5681

11922
4249
5640
8039
4177
3049
8958
1370

w7
2204
1456
6157
4635
13208
1005

3988

UNITS = ACRE-FEET

cp22
13078
74352
51215
13167
16101
10269
15051
45677
20537
9683
13631
20490
17811
9615
11186
26850
7470
16864
8526
11681
1379
3805
9389
36802
55640
30113
29371
15120
3683
1419
23423
27879
15620
15495
38646
28700
19527
39342
27231
68874
28083
33974
50329
27538
23237
44998
8536
52216
8564
17926
3981
41018
27030
66230
4285
2905
24028

cpP23
8696
43033
21668
8610
9974
6965
9637
25909
12476
6877
8826
12548
11217
6616
6973
15653
5226
10667
6074
7459
1360
2739
S716
21356
32811
17600
17283
9636
2988
1268
14124
16951
100%0
10095
22361
17286
11390
22884
16266
39031
125N
19712
28842
15571
13655
26368
3475
27264
5431
10866
2922
264619
16646
40527
2589
2603
16172

TOTAL
108785
1068939
928470
437116
364473
391752
219842
$74994
326678
152096
299085
290885
293805
263048
148687
429087
145561
1419114
91916
107319
109992
254022
55894
438633
991375
553057
475239
501831
1461536
104939
328155
386218
378989
393790
659932
420846
346105
657030
543926
919830
546944
478002
752045
562688
301159
574126
202847
833336
431876
280480
170838
576531
479626
928425
234715
120814
409290



ANKUAL RECHARGE SUMMARY .
2 RECHARGE STRUCTURES HONORING ALL WATER RIGHTS EXCLUDING THE CC/LCC SYSTEM

TYPE
YEAR
1934
1935
1936
1937
1938
193¢
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
197
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

crP3
30618
199480
310444
141120
136782
267160
71557
108973
102472
54138
100129
56808
117710
101950
83096
208984
123843
53865
29025
34309
74586
235395
107323
118142
258381
205474
196544
224900
116255
62649
167913
215808
2246191
118320
150304
147722
162827
225712
164035
247725
146408
169368
224354
119254
163634
116500
52622
174978
1462036
168323
54756
179542
133599
192278
153832
94940
143627

cPe
27057
452425
233332
69619
62577
76051
59634
162457
87329
39737
87891
83667
73355
7B121
36665
120908
33780
29187
19587
22161
36333
25123
5933
95742
303306
174219
120641
150902
L4967
31248
58575
79517
128827
133477
166068
144937
116914
22697
125000
264623
131355
114471
242458
181792
71245
146914
86771
345504
95347
71035
41576
176778
127677
401882
101059
42693
119097

cP10
1099
18959
4932
1461
1025
rrodl
1480
5882
1278
673
5381
5798
4386
2307
3949
5090
939
1197
1957
2220
1712
1459
612
4947
8434
8502
3570
4909
1720
1543
2408
3056
1255
8202
6728
8322
1585
7997
1863
6659
8138
3834
15724
5188
2555
7818
1630

2773
2439
307
6676
3326
15460
2081
1093
4378

cP11
2773
23006
7320
3157
2682
4611
3783
9548
3147
1953
9088
9369
7086
4343
6420
7789
2108
2569
2887
3972
2979
3166
1485
7466
12263
11870
6051
7565
3179
3195
4468
6081
2943
10711
10112
11467
3086
10893
3363
10472
11041
6452
20344
21
4684
10633
3307
11915
5575
4750
1116
9745
S974
19852
Le77
2730
6792

cP13
6429
172515
95720
24630
21094
25360
18391
70944
31519
11453
26213
30071
19676
17715
6945
34394
10829
7690
6074
3755
5354
133
2702
36604
162309
64377
55727
55782
3984
4359
18945
36132
35899
53776
97684
45208
31396
86576
47612
113111
39445
41234
100814
90446
47497
84498
34023
150861
23183
23979
14083
64992
50577
133660
15025
7564
45071

cP14
2131
14025
6368
1990
1062
2183
1
7944
1628
1522
1250
4165
4166
2552
4050
4077
1840
885
2759
1969
1705
1322
1836
5224
11990
5923
5156
4287
702
1446
2648
7542
147
6739
10785
5747
2397
6279
2416
a3
6050
2821
11059
4147
4259
7841
1299
8217
1520
2049
1433
51N
4441
9120
1063
590
4162

CP15
468
3341
1589
429
230
497
385
2003
366
327
244
1061
1018
sn
1031
1002
455
212
659
382
251
312
417
935
2616
1518
1280
1063
145
316
614
2045
239
1722
2855
1432
553
816
585
1341
1527
670
2290
1049
1030
1870
282
2057
326
441
329
1261
1070
1672
202
120
952

cP17
6432
171002
73805
14961
11960
15440
11499
$5475
18243
8391
185650
26585
14555
13790
5393
24990
7992
9184
5547
7889
4110
1543
1452
47617
132302
35126
38000
36075
3377
2059
24509
27564
27276
34648
83714
24292
16855
82783
55076
108480
24090
41009
S4564
36492
24231
66738
9461
86674
13628
8%08
11427
61075
59655
130317
4068
333
34720

cP19
6944
154120
48742
17753
17703
19622
146477
57187
25461
9765
20993
23427
14446
14354
2381
24302
8403
7361
6249
13639
3678
2560
4053
52830
125623
30002
37149
37693
2877
2029
15538
28895
22653
19416
69409
34352
30045
65150
39864
11913
33164
62830
68890
54606
27088
85566
15350
80451
10548
17339
6632
57661
42514
105381
™6
4282
34344

cpP20
2145
14062
5229
2027
2590
2735
2787
7126
3212
1735
2785
3590
2255
2161
841
3525
1430
1490
1656
2324
S39
957
1518
5966
9719
4321
4875
3135
736
472
3816
4357
2974
3049
7598
4597
4066
5681
L4ah
11922
4249
5640
8039
4177
3049
8958
1370
6463
%7
2204
1456
6157
4635
13208
1005

3988

UNITS = ACRE-FEET

cp22
13078
102274
34920
13167
16101
10269
11569
42436
20537
9683
13631
17338
17184
9429
11088
23811
7216
19950
8526
13608
1379
3805
9389
33667
63336
26979
24069
15120
3683
1419
21088
23390
14678
15377
37768
26544
18311
52490
25166
83637
18635
34995
53478
27572
24686
56877
8536
63216
8564
15984
3953
38245
30788
82278
4285
2905
2859

cP23
8696
52879
21668
8610
9974
6965
9637
26317
12476
6877
8826
12548
11217
6616
6973
15653
5226
11605
6074
7978
1360
2739
5716
21433
34988
17600
17283
9636
2988
1268
14124
17743
10090
10095
22361
17905
11390
27373
16266
43787
12591
19952
29723
15574
14024
29565
5475
33365
5431
10866
2922
24752
17710
45876
2589
2403
14925

TOTAL
107870
1378088
849069
298924
283780
433184
206976
556292
307668
146254
293081
2746427
287054
250889
168832
474525
204061
145195
91000
114206
133986
279704
142436
430573
1125067
585909
510345
551067
184613
112023
334646
452130
472172
415532
665386
472525
399425
798721
485490
1012061
436693
503276
831737
547818
387982
623798
220126
972045
310408
328317
139990
631975
481966
1150984
301402
163437
436913
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ANNUAL RECHARGE SUMMARY
TYPE 2 RECHARGE STRUCTURES HONORING ALL WATER RIGHTS

YEAR
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
1i7a!
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

cpP3
30618
199480
310444
141120
119528
219586
70867
108973
101690
53669
97668
56572
117710
100732
76812
208984
112254
53865
26809
34309
45645
235395
54289
118142
258381
205474
196544
188142
57432
46967
155503
153020
131725
90472
134114
122524
89149
211458
164035
229738
146408
146488
159117
119254
101723
88661
521114
174978
1462036
142586
54260
96250
115225
150406
161774
44917
125108

cpP9
27057
449088
197430
64829
58511
61471
58550
156560
85348
39737
86564
78856
73355
726493
36665
96048
33780
28220
19587
22161
21440
23118
$933
78292
244979
157029
120633
150502
L4967
31248
58575
79517
95589
118303
164468
101096
116914
226971
119454
254191
121121
114471
212308
177328
70380
132124
60669
299255
92737
71035
41576
153691
122943
352905
89175
42693
109185

cp10
1099
18959
4932
1461
1025
2291
1480
5882
1278
673
5381
5798
4386
2307
3949
5090
939
1197
1957
2220
1095
1459
612
4947
7383
8025
3570
4909
1720
1543
2408
3056
1012
8202
6728
5392
1585
7997
1863
6659
7951
3834
15724
5188
2555
7818
1630
7510
2173
2439
307
6621
3326
12649
2081
11093
4214

crP1
2773
23006
7320
3157
2682
4611
3783
9548
3147
1953
9088
9369
7086
4343
6420
7789
2108
2569
2887
3972
1925
3166
1485
7466
10707
11024
6051
7565
3179
3195
4468
6081
3N
10711
10112
7810
3086
10893
3363
10472
10822
6452
20344
B2
4684
10633
3307
10726
S575
4750
1116
9668
5974
16343
&277
2730
6566

cP13
6429
169157
54162
18439
15490
13173
15569
62248
29705
11453
20064
21249
19676
15881
6582
22695
10829
4686
5866
2378
2517
1323
2085
1
83369
47330
56212
53219
3984
4359
16219
34717
31366
30469
61748
28362
30295
52510
41106
97151
34258
39503
54892
73026
32147
43043
21559
123504
20642

14083
49420
40991
96902
15143

7375
34106

cPi4
213
14025
6368
1990
1062
2183
177
7944
1628
1522
1250
4165
4166
2552
4050
4077
1840
885
2759
1684
1066
1322
1829
3673
9060
5919
5156
4287
702
1446
2648
7542
147
6739
10785
5747
2397
6279
2416
8391
6050
2821
8916
4147
4259
na
1299
8217
1520
2049
1433
s111
4441
9120
1063
590
4014

cP15
468
3341
1589
429
230
497
385
2003

327
2644
1061
1018
S71
1031
1002
455

212

659
382
251
312
417
935
2416
1518
1280
1063
145
316
614
2045
239
1722
2855
1432
553
816
585
1341
1527
670

1049
1030
1870
282
2057
326
441
329
1261
1070
1672
202
120
952

cP17
6432
170595
72601
14152
11346
11545
11475
52905
18238
8391
17416
23698
14555
13217
5393
23123
7992
8016
5547
BN
4110
1543
1452
36832
98471
32188
36274
36073
3377
2059
24507
26647
27217
31878
78061
23246
16833
54348
$2926
108116
23902
40778
50737
36411
22715
53887
5981
84792
13628
8908
11427
58387
58798
103249
4068
3331
31806

cP19
6944
153399
47321
15780
15204
12711
14477
52515
25314
9765
18955
20605
14446
13471
2381
21484
8403
S$711
6249
10519
3678
2560
4053
33524
70756
28557
36150
37693
2877
2029
15514
27895
22653
16658
55132

2rns
36977
34085
108561
28293
59406
61323
54488
20633
643564
9982
79129
10523
14894

55075
40148
77381
s
4282
29761

cP20
2145
14062
5229
2027
2590
2735
2787
7126
3212
1735
2785
3590
2255
2141
841
3525
1430
1490
1656
2324
539
957
1518
5966
9719
4321
4875
3135
736
472
3816
4357
2974
3049
7598
4597
4066
5681
4444
11922
4249
5640
8039
aurm
3049
8958
1370
6463
1477
2204
1456
6157
4635
13208
1005
786
3988

UNITS = ACRE-FEET

cP22
11459
102191
34365
12819
14193
8692
11569
42436
18880
9554
11801
17266
16897
9429
yed
20103
7216
13457
8526
8529
1379
3805
6969
27848
42084
24698
23807
14426
3683
1419
17970
22707
14519
14153
30122
22838
17140
34581
20807
74776
15427
28134
43103
26521
17565
32778
6864
51715
67
14334
3953
30512
22356
55702
3431
2905
20892

cp23
8696
52879
21668
8610
9974
6965
9637
26317
12476
6877
8826
12548
11217
6616
6973
15653
5226
10667
6074
7459
1360
2739
5716
21356
33224
17600
17283
9636
2988
1268
14124
16931
10090
100695
22361
17286
11390
23693
16266
43559
12591
19712
28842
15574
13655
26368
5475
31040
5431
10866
2922
24419
16646
40527
2589
2403
14525

TOTAL
106251
1370182
763429
284813
251835
346460
202356
534457
301282
145656
280042
254777
286767
243753
159848
429573
192472
130975
88576
103268
85005
277699
86358
356698
870549
543683
505835
511050
125790
96321
316366
384535
340922
342451
584084
369890
321126
672204
461350
954877
412599
467909
665635
524684
294395
477617
170529
879386
303445
298174
139494
496572
436553
930064
272583
113225
385115
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Table J-1
Elevation - Area-Capacity Data for Lake Corpus Christi

1987 Conditions 1990 Conditions 2040 -Conditions I
Elevation Area Capacity Area Capacity Area Capacity
Ft. (MSL) | (Acres) (Ac-Ft) (Acres) (Ac-Ft) (Acres) (Ac-Ft)
94 19,251 241,241 19,251 237,473 19,251 174,673
" 90 16,784 169,171 16,635 165,601 13,682 106,739 l‘
” 86 13,834 107,935 13,674 104,982 10,496 58,380
- 82 8,619 63,029 8,467 60,700 5,441 26,505
" 78 5,701 34,389 5,565 32,636 2,866 9,885
74 3,407 16,173 3,292 14,920 1,007 2,127 "
" 70 1,298 6,763 1,206 5,924 0 0 I
I 66 759 2,649 689 2,133 0 0
62 211 709 163 427 0 0
58 40 207 10 80 0 0
54 20 87 7 46 0 0 “
e | s A
46 1 1 0 0 0 0 I




October 12, 1990

Mr. James L. Riley, P.E.

Water Supply Superintendent -~
Water Division "

Wesley Seale Dam

P.O. Box 98

Sandia, Texas 78383

RE: Letter Report - Revisions to USGS 1987 Capacity Estimates of Lake Corpus Christi
Dear Mr. Riley:

Enclosed are the results of calculations performed by HDR Engineering, Inc. (HDR) with
regards to the 1987 capacity survey of Lake Corpus Christi. The 1987 capacity survey was
performed under the direction of the U.S. Geological Survey's (USGS) Denver, Colorado
office. Our review of their report entitled "Preliminary Results of an Investigation of
Factors Contributing to Water Storage Reduction within Lake Corpus Christi, Texas"
indicates that with their estimates of surface area, it is mathematically impossible to derive
their corresponding capacity figures. Likewise, a review of their surface area estimates
reveal suspect figures when compared with their bathymetric map. However, a review of
their bathymetric map shows reasonable contour spacings and bottom elevations.
Additionally, a comparison of their elevation 94 feet MSL contour line with the most recent
USGS 7.5 minute series maps shows very good agreement at this elevation. In summary,
it appears that the USGS bathymetric map is reasonably accurate but their calculations of
surface area and capacity are not.

Revised Surface Area Calculations

To correct the apparent errors in the USGS surface area calculations, HDR recalculated
the surface area of the lake at each of the four foot contour lines on the USGS bathymetric
map (scale 1 inch = 2000 feet). The area at each contour line was measured using a

. compensating polar planimeter. The new surface area figures obtained are shown in Table

1. A comparison of the HDR values with the USGS values is shown in Table 2. This
comparison shows that beginning at the bottom of the lake and continuing up to elevation
82 feet MSL, there is, at the most, 331 acres difference between the USGS and HDR
figures. However, at elevations 86 and 90 feet MSL, there are differences of 1,845 and
1,736 acres, respectively. At all elevations except 94 ft MSL, the surface area calculated by
HDR is less than the corresponding USGS figure. At the conservation pool level of 94 ft.
MSL, the surface area is only 368 acres greater than the USGS figure, a difference of less
than 2 percent.

Revised Capacity Calculations

Revised capacity figures were calculated by HDR based on the new surface area figures
utilizing the average end area method. This method was selected based on a review of the
revised elevation versus surface area plot (shown on the top half of the attached blueline
print), which shows that a straight line reasonably represents the relationship of area to

- elevation between the four foot contour intervals. A comparison of results obtained by the

average end area method with a conical section method showed capacity differences of less

HDR Engineering, Inc. 3000 South IH 35 Telephoane
Y Suite 400 512 442-8501
*  Austin, Texas 78704



than 1%. The results of these capacity calculations are summarized in Table 1. Table 2
compares the new capacity estimate with that obtained by the USGS. The 1987 capacity
computed by HDR is 241,241 acre-feet or 8.2% less than the 262,666 acre-feet calculated
by the USGS.

On the basis of the revised capacity data, we have recomputed the sediment deposition rate
for the 1972 to 1987 period as well as the long-term sedimentation rate. The results of
these calculations are summarized in Table 3. The revised sedimentation rate for the recent
(15-year) period is 2,074 acre-feet per year and the new long-term (53-year) rate is 1,256
acre-feet per year. We intend to utilize the revised long-term rate in our regional planning
study of the Nueces River Basin in estimating the future capacity of Lake Corpus Christi.

We have included for your use area and capacity tables in one-hundredth of a foot
increments between elevations 70 and 94 ft. MSL. This data is also included on the
enclosed floppy disk.

If you have any questions concerning this study or if you would like for us to perform any
additional analysis, please give me a call.

Sincerely,
HDR Engineering, Inc.

N2 plogie—

Kenneth L. Choffel, P.E.
Vice President

Enclosures
kic/sh

cc: Paul Werner
Victor Medina



TABLE 1
LAKE CORPUS CHRISTI

1987 SURFACE AREA AND CAPACITY"
HDR ENGINEERING, INC.

ELEVATION SURFACE AREA
(feet above (acres)
msl)

94 19,251
90 16,784
86 13,834
82 8,619
78 5,701
74 3,407
70 : 1,298
66 759
62 211
58 40
54 20
50 1
46 1

* Based on planimetering four-foot contour interval map contained in 1987 USGS report
titled " Preliminary results of an investigation of factors contributing to water storage

reduction within Lake Corpus Christi, Texas.

TOTAL CAPACITY
(acre-feet)

241,241
169,171
107,935
63,029
34,389
16,173
6,763
2,649
709

207

87

25

1



ELEVATION
(feet above
msl)

94
90
86
82
78
74
70
66
62
58
54

50

46

TABLE 2

LAKE CORPUS CHRISTI

1987 SURFACE AREA AND CAPACITY COMPARISONS

SURFACE AREA - acres

USGS*
18,883
18,520
15,679

8,855

6,032

3,565

1,404
873
236

42
22
12

1

HDR** DIFF***

19,251
16,784
13,834
8,619
5,701
3,407
1,298
759
211

40

20

11

1

%

1.9
(9.4)
(11.8)
(2.7)
(5.5)
(4.4)
(7.6)
(13.0)
(10.6)
. (4.8)
(9.4)

(6.0)

TOTAL CAPACITY - acre-feet
%
USGS* HDR** DIFF***
262,666 241,241 (8.2)
188,845 169,171  (10.4)

120,068 107,935 (10.1)

86,361 63,029 (27.0)
37,699 34,389 (8.8)
17,005 16,173 4.9)
7,385 6,763 (8.4)
2,799 2,649 (5.3)

611 709 16.0
214 207 (3.1)
92 87 (5.1)
25 25 (1.3)

0 1

* From USGS Report Titled “Preliminary results of an investigation of factors contributing to water
storage reduction within Lake Corpus Christi, Texas? dated 1987.
** Based on planimetering four-foot contour interval map contained in 1987 USGS report listed

in footnote above.

*** Numbers in parentheses are negative values.



TABLE 3
LAKE CORPUS CHRISTI SEDIMENTATION SUMMARY

ESTIMATED SEDIMENT
SEDIMENT DEPOSITION
ESTIMATED VOLUME RATE
SEDIMENT FOR LISTED FOR LISTED
DATE CAPACITY VOLUME INTERVAL INTERVAL
1934 52,672 0
o 10,625 1,328
1942 43,801 10,625
4,414 736
1948 39,387 15,039
20,406 832
1972 272,352 35,445
31,111 2,074
1987 241,241 66,556
AVERAGE FOR ENTIRE PERIOD 1,256
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Table J-2
Elevation - Area-Capacity Data for Choke Canyon Reservoir

1982 Conditions 1990 Conditions 2040 Conditions "
Elevation Area Capacity Area Capacity Area Capacity I
Ft. (MISL) (Acres) | (Ac-Ft) (Acres) (Ac-Ft) (Acres) (Ac-Ft)

220.5 25,733 691,130 25,733 689,314 25,733 677,964
220.0 25,413 678,343 25,398 676,529 25,305 665,195
215.0 22,456 558,636 22,424 556,937 22,224 546,320

" 210.0 20,082 452,616 20,046 451,088 19,819 441,537 ‘
205.0 17,536 358,710 17,499 357,365 17,266 348,962
200.0 15,092 277,055 15,056 275,894 14,828 268,641
195.0 12,452 208,382 12,417 207,399 12,202 201,252
190.0 10,343 151,473 10,311 150,656 10,111 145,548
185.0 8,091 105,987 8,062 105,322 7,881 101,166
180.0 6,261 69,723 6,235 69,195 6,075 65,892
175.0 4,396 43,236 4,374 42,828 4,234 40,275

170.0 2,909 25,004 2,890 24,699 2,772 22,790 |
165.0 1,747 13,564 1,731 13,345 1,634 11,973
160.0 922 6,858 910 6,708 832 5,772
155.0 460 3,511 451 3,415 392 2,818

Ir 150.0 301 1,650 294 1,595 252 1,248 |

” 145.0 11 684 107 656 79 481 |

140.0 78 224 76 213 60 142 “
“ 135.0 39 36 2 18

l 130.0
127.0
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Table J-3
Elevation - Area-Capacity Data for Montell Reservoir ||

Initial Conditions

Elevation Area Capacity
Ft. (MSL) (Acres) (Ac-Ft)
1,330 6,250 256,250
1,320 5,300 198,500
1,310 4,450 149,750 u
1,300 3,650 109,250
1,290 2,950 76250 |
1,280 2250 50250 |
1270 1,600 31,000
1,260 1,050 17,750
1,250 650 9,250
IP 1,240 400 4,000
1,230 150 1,250
1,220 50 250
1,210 0 0




Table J-4
Elevation - Area-Capacity Data for Upper Dry Frio
Reservoir
Elevation Area Capacity
Ft. (MSL) (Acres) (Ac-Ft)
1,440 1,870 63,440
1,430 1,510 46,540 H
1,420 1,230 32,840 "
1,410 970 21840 |
1,405 840 17315 |
" 1,400 730 13,390
1,395 610 10,040
1,390 500 7,265
1,385 390 5,040
1,380 290 3,340
1,375 210 2,090
1,370 145 1,200
1,345 0 0




Table J-5
Elevation - Area-Capacity Data for Concan Reservoir -
Elevation Area Capacity u
Ft. (MSL) (Acres) (Ac-Ft)
" 1,370 4,150 166,875 "
1,360 3,500 128,625
u 1,350 2,800 97,125 |
1,340 2,350 71,375
1,330 1,850 50,375
1,320 1,360 34,325
1310 950 22,775
| 1,300 700 14,525 u
I 1,295 580 11,325
| 1,290 470 8700 |
1,285 390 6550 |
1,280 320 4775 |
1275 270 3,300 4'
| 1,270 200 2,125
| 1,265 140 1,275 "
| 1,260 90 700
1,250 25 125 |
1,240 0 o |



Table J-6
Elevation - Area-Capacity Data for Upper Sabinal

Reservoir*
Initial Conditions
Elevation Area Capacity
Ft. (MSL) (Acres) (Ac-Ft)
1,230 3,250 106,350
" 1,220 2,600 77,100
| 1210 1,990 54,150
" 1,200 1,490 36,750
1,190 1,080 23,900
1,180 750 14,750
1,170 500 8,500
1,160 310 4,450
1,150 190 1,950
1,140 90 550
1,130 10 S0
1,120 0 0

*This relationship was also used for Upper Seco, Upper Hondo
and Upper Verde Reservoirs.
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Table J-7
Elevation - Area-Capacity Data for Indian Creek
Reservoir

Initial Conditions

Elevation Area Capacity
Ft. (MSL) (Acres) (Ac-Ft)
1,013 7,765 169,040
1,010 7,080 146,760
1,005 5,960 114,120
1,000 4,945 86,930
995 3,995 64,630
990 3,110 46,900
985 2,295 33,450
980 1,680 23450 |
975 1,255 16,310
970 945 10,880
965 735 6,680
960 485 3,600
I 955 265 1,800 |
| 950 143 825
945 58 335
940 33 110 |
933 0 0 ||



Table J-8
Elevation - Area-Capacity Data for Lower Dry Frio

Reservoir
" Initial Conditions
u Elevation Area Capacity
Ft. (MSL) (Acres) (Ac-Ft)
1,172 1,230 31,220 "
1,170 1,155 28,835 u
1,160 870 18,710
1,150 606 11,330 "
| 1,140 368 6460 |
| 1,130 250 3,370 “
| 1,120 140 1,420 u
' 1,110 60 420
1,100 16 40
1,095 0 0
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Table J-9
Elevation - Area-Capacity Data for Lower Frio
Reservoir
Initial Conditions
Elevation Area Capacity
Ft. (MSL) (Acres) (Ac-Ft)
1,124 1,780 51,320
1,120 1,690 44,380
1,110 1,390 28,980
| 1,100 1,053 16,765
” 1,090 608 8,460
1,080 268 4,080
1,070 148 2,000
1,060 - 86 830
1,050 40 200
1,040 0 0




_ Table J-10
Elevation - Area-Capacity Data for Lower Sabinal
Reservoir
“ Initial Conditions
l[ Elevation Area Capacity "
Ft. (MSL) (Acres) (Ac-Ft)

| 1,046 1472 36,790 u

w 1,040 1,273 28,555
1,030 956 17,410 ||
" 1,020 598 9,640 “

1,010 358 4,860

1,000 197 2,085

990 87 665

' 980 23 115

970

0




Elevation - Area-Capacity Data for Lower Seco

Table J-11

Reservoir
Initial Conditions
Elevation Area Capacity "
Ft. (MSL) (Acres) (Ac-Ft)
1,090 1,644 28,450 “
1,080 1,042 15,020 "
1,070 604 6,790 <“
I 1,060 214 2,700
| 1,050 104 110 |
1,040 42 380 ‘
1,030 17 85
1,020 0 0
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Table J-12
Elevation - Area-Capacity Data for Parker Creek

Reservoir
Initial Conditions
Elevation Area Capacity
Ft. (MSL) (Acres) (Ac-Ft)
1,027.5* 220 2,507
1,024 174 1,849 _|
1,020 131 1,239
1,016 96.5 785
1,012** 66.5 458
1,006 36 200
u 1,004 24.5 116
}[ 1,000 15.5 37
996 3 6

*Elevation of Emergency Spillway.
**Elevation of Principal Spillway.




APPENDIX K

Choke Canyon Certificate of Adjudication



CERTIFICATE OF ADJUDICATION

CERTIFICATE OF ADJUDICATION: 21-3214 OWNERS: City of Corpus Chrised
Cicy Hall
P. 0. Box 9277
Corpus Chrisei, TX 78408
Nueces River Authority
P. 0. Box 349
Uvalde, TX 78801

COUNTIES: Nueces, San Patricio, PRIORITY DATE: July 19, 1976
Aransas, Jim Wells, Live Oak,
Kleberg, Bee, McMullen, Duval
and Atascosa Counties

WATERCOURSE: Frio River, tributary BASIN: WNueces River
of the Nueces River

Fm WHEREAS, by final decree of the 73rd Judicial District Court of Bexar
County, in Cause No. 82CI-01498 In Re: The Adjudication of Water Rights in

i the Frio-Atascosa Rivers Watershed of the Nueces River Basin, dated April 12,

Fﬁ 1982, a right was recognized under Permit 3358 and Permit 1604 authorizing
the City of Corpus Christi and the Nueces River Authority to appropriate
wvaters of the State of Texas as set forth below;

NOW, THEREFORE, chis certificate of adjudication to appropriate wacers
of the State of Texas in the Nueces River Basin is issued to the City of
Corpus Christi (hereinafter City) and the Nueces River Authority (hereinafter
Authority), subject to the following terms and conditions;

1. IMPOUNDMENT

Owners are authorized to maintain an existing dam and reservoir om
the Frioc River, known as Choke Canyon Dam and Reservoir, and
impound therein not to exceed 700,000 acre-feet of water. The dam
is located adjacent to the Thomas Henry Gramt, Abstract 14 and the
Patrick Henry Grant, Abstract 12, Live Oak County, Texas.

2. USE

A. Owners are authorized to divert and use not to exceed 59,770
12 : acre-feet of water per annum from Choke Canyon Dam and
' Resarvoir for municipal purposes in Aransas, Atascosa, Bee,

Duval, Jim Wells, Kleberg, Live Oak, McMullen, Nueces and San
Patricio Counties.

Fm B. Owners are authorized to divert and use not to exceed 78,730
acre~feet of water per annum from Choke Canyon Dam and
Reservoir for industrial purposes {n Aransas, Atascosa, Bee,

’ Duval, Jim Wells, Kleberg, Live Oak, McMullen, Nueces and San
. F@ Patricio Counties.

C. Owners are authorized ¢to use the impounded water for
nonconsumptive recreational purposes.

r@ ' D. Owners are authorized to divert and use 500 acre-feet of water
per annum from Choke Canyon Dam and Reservoir for livestock
and domestic purposes in Live Oak and McMullen Counties.

Fﬂm oF W8 \ E. Owner (City) is authorized to use the bed and banks of cthe

JET? 07 TRAVIS . Atascosa River, Frio River and Nueces River to convey through
troe e Canyon Dam and Reservoir and deliver into Lake Corpus

s
ccuent, the eriginal of which is filed in

sti, groundwater which is released into the Atascosa River
tascosa County, Texas.




Certificate of Adjudication 21-3214

3. DIVERSION

A. Location:
Through gates located in Choke Canyon Dam.

B. Maximum Rate: 1000 cfs (448,800 gpm). -.
4. PRIORITY

The time priority of owners' rights is July 19, 1976,
S. SPECIAL CONDITIONS

A. The Commission recognizes the following division of ownership
in any and all rights under this Cerctificace of Adjudication,
the same to be held by owners as tenants in common:

City of Corpus Christi 802 undivided interest
Nueces River Authority 202 undivided incerest

The Commission further recognizes that cthe Aucthority has
contractually agreed that for the life of the project the City
shall have, subject to the Commission's jurisdiction, the
right to dispose of all water produced by the project;
provided however, on approval of the City of Corpus Chrisct,
Nueces River Authority may sell water subject to the
Commission's jurisdiccion.

B. Following completion and f£illing of Choke Canyon Dam and
Reservoir, scheduled releases shall be made from the reservoir
system at Lake Corpus Christi Dam togaether with return flows
to the estuaries for the proper ecological environment and
health of related living marine resources therein. Water
provided to the estuaries from the reservoir system under this
paragraph shall be released in such quancicties and {n
accordance with such operational procedures as may be ordered
by the Coemission. Owmers shall provide not less than 151,000
acre-feet of water per annum for the estuaries by a
combination of releases and spills from the reservoir system
at Lake Corpus Christi Dam and return flows to Nueces and
Corpus Christi Bays and other receiving estuaries.

C. Owners' appropriative rights to divert a total of 139,000
acre-feet per annum under the paragraph numbered 2, above, is
contingent upon the operation of Choke Canyon Dam and
Reservoir in conjunction with Lake Corpus Christi under
systems operation criteria such that che additional 139,000
acre-feet 1is available for appropriation on a firm annual
yield basis under the terms of this cercificate.

D. Owners shall maintain a suitable ouclet in the aforesaid dam
authorized herein to allow the free passage of water chac
owners are not entitled to divert or impound.

E. Owners shall continuously maintain a minimum flow of 33 cubic
feet per second below the dam at Choke Canyon Reservoir.

The locations of pertinent features related to chis certificate are
shown on Page 16 of the Frio-Atascosa Rivers Watershed Certificates of
Adjudicaction Maps, copies of which are located in the offices of the Texas
Department of Water Resources, Austin, Texas and the Atascosa, Jim Wells,
Live Oak, McMullen, Nueces and San Patricio County Clerks.

This certificate of adjudicaction i1is 1issued subject to all cerms,
conditions and provisions in the final decree of the 73rd Judicial Disctrict
Court of Bexar County, Texas, in Cause No. 82CI-01498, In Re: The
Adjudication of Water Rights in the Frio-Atascosa Rivers Watershed of the




Certificate of Adjudicacion 21-3214

Nueces River Basin, dated April 12, 1982, and supersedes all rights of the
owner asserted in that cause.

This certificate of adjudication is 4issued subject to senior and
superior water rights in the Nueces River Basin.

This certificn:é of adjudication is issued snbjeéf to the Rules of the

Texas Department of Water Resources and its continuing right of supervision

of State water resources consistent with cthe public policy of the Stace as
get forth in the Texas Wataer Code.

TEXAS WATER COMMISSION

,ﬂw Mihlosen

Paul Hopkins, Clfirman

DATE 1SSUED:

MY 11 U

ATTEST:

Mes lerear
Mary Hefner, Chig§/Clerk
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FMENDMENT TO

CERTIFICATE OF ACJUDICATION
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CERTIFICATE NO. 21-3214A TYPE: AMENDMENT
F%ame: ’ City of Corpus Christi Address: P.0. Box 9097
Corpus Christi, Texas
F o 78469
Nueces River Authority P.0. Box 249
Uvalde, Texas 78801
F City of Three Rivers P.0. Box 398
Three Rivers, Texas 78071
F’iled: June 8, 1988 Granted:  June 28, 1988
urposes: Irrigation and Counties: McMullen & Live Oak
v Recreation
datercourse: Frio River, tributary Watershed: Nueces River Basin

of Nueces River

WHEREAS, Certificate No. 21-3214 was issued to the City of Corpus
#hristi and the Nueces River Authority on May 11, 1984, and authorizes the
‘:iertificate owners to maintain Choke Canyon Dam and Reservoir in Live Qak
and McMullen Counties and to use water for municipal, industrial, livestock
ﬁggsdomejtic and recreational purposes with a time priority of July 19,
o . an

WHEREAS, the certificate includes a SPECIAL CONDITION stating that the
ity of Corpus Christi owns an eighty percent undivided interest in the
rﬁroject and the Nueces River Authority owns a twenty percent undivided
interest in the project; and

F WHEREAS, in a December 3, 1984 "Deed and Water Contract", the City of
vorpus Christi sold a portion of their share of the reservoir storage and
[%ield to the City of Three Rivers; and



F WHEREAS, the City of Corpus Christi, the Nueces River Authority and
the City of Three Rivers have requested an amendment to Certificate No.
M1-3214 to authorize the maintenance of an existing cofferdam on an arm of
_‘hoke Canyon Reservoir creating an inland reservoir at the Choke Canyon
State Park, to change a portion of the industrial water authorization to
mArrigation use at the park, to authorize diversion of water from any point
- n the perimeter of Choke Canyon Reservoir and to add a diversion point on
‘vhe Frio River for use by the City of Three Rivers; and

F WHEREAS, the Texas Water Commission finds that jurisdiction over the
_.pplication is established; and

HHEREAS, no person protested the granting of this application; and

WHEREAS, the Commission has complied with the requirements of the

sexas Water Code and Rules of the Texas Water Commissior in issuing this
- mendment.

NOW, THEREFORE, this amendment to Certificate No. 21-3214 is issued to
he City of Corpus Christi, the Nueces River Authority and the City of
. hree Rivers, subject to the following provisions:

1. IMPOUNDMENT

Certificate owners are authorized to maintain a cofferdam on an
arm of Choke Canyon Reservoir creating an inland (constant level)
reservoir at the Choke Canyon State Park in McMullen County,
approximately 13 miles east of Tilden, Texas. Certificate owners
-may impound not to exceed 351 acre-feet of water in said inland

" reservoir. This amendment does not authorize an additional
impoundment of water above the 700,000 acre-feet authorized in
Certificate of Adjudication No. 21-3Z14, but rather the 351
acre-foot dimpoundment authorized herein is a portion of the
700,000 acre-foot capacity already authorized for Choke Canyon
Reservoir. The cofferdam is in the Michael ‘Hely Grant, Abstract
No. 6, McMullen County and the midpoint of the dam is S 22° E,
8000 feet from the northwest corner of the grant,

2. USE

F In lieu of the 78,730 acre-feet of water per annum authorized for
industrial purposes, certificate owners are authorized to use
78,530 acre-feet of water per annum for industrial purposes and
200 acre-feet of water per annum for the irrigation of land at the
Choke Canyon State Park in McMullen County. Certificate owners
are also authorized to use the inland reservoir created by the
aforesaid cofferdam for recreational purposes.




3. DIVERSION

In addition to the authorization to divert water for use through
the gates in Choke Canyon Dam:
(a) MWeter for irrigation of Choke Canyon State Park and water for

domestic and livestock purposes may be diverted from any point on
the perimeter of the reservoir; and

(b) The City of Three Rivers 1is authorized to divert water
released from Choke Canyon Reservoir at a point on the Frio River
in Live Oak County, also included in the City of Three Rivers'

. Certificate No. 21-3215, that §s S 07°10' E, 8255 feet from the
northwest corner of the Wm, 0'Docharty Survey, Abstract No. 33.

4. PRIORITY

—3 ~3a ~ 3 3 T3 T3 "3

F The time priority of this amendment is July 192, 1976.

This amendment is issued subject to all terms, conditions and pro-

Tiisions contained in Certificate No. 21-3214, except as specifically
amended herein.

F This amendment is issued subject to all superior and senior water
rights in the Nueces River Basin,

P Certificate owners agree to be bound by the terms, conditions and
rirovisions contained herein and such agreement is a condition precedent to
the granting of this amendment.

F A1l other matters requested in the application which are not speci-
fically granted by this amendment are denied,

F This amendment is issued subject to the Rules of the Texas Water
commission and to the right of continuing supervision of State water
resources exercised by the Commission,

F /Z?S WATER COMNISSION
r N

DATE ISSUED: July 6, 1988 Paul HopK1ns, hairman

ATTEST:

"KaenQl

[§aren K. PhiTTips, Chief GJerk

F




CERTIFICATE OF ADJUDICATION

CERTIFICATE OF ADJUDICATION: 21-2464  OWNER: City of Corpus Christi

P. 0. Box 9277
Corpus Chrisci, TX 78408

Lover Nueces River Supply
Rater Districet
P. 0. Box 1340
Corpus Chrisci, TX 78403

COUNTIES: Atascosa, Aransas, Bee, PRIORITY DATES: December 26, 1913,
Duval, Jim Wells, Kenedy, May 4, 1914, May 21, 193t,
o Kleberg, Live Oak, Nueces, September 15, 1952 and
Fm San Patricio and Willacy January 15, 1925
WATERCOURSE: Actascosa River, BASIN: Nueces River

Frio River and
Nueces River

WHEREAS, by final decree of the 2l4ch Judicial District Court of Nueces

. County, Texas, in Cause No. 82-3020-F, In Re: The Adjudication of Water

- Rights in the Llower Nueces River Segment of the Nueces River Basin, dated

September 23, 1982, a right was recognized under Certified Filing 64, Permit

S1, Permit 1177, Permit 933 ABC, Permit 1604 and Permit 1656 authorizing the

City of Corpus Christi and the Lower Nueces River HWater Supply District to
appropriate waters of the State of Texas as set forth below;

NOW, THEREFORE, this certificate of adjudication to appropriate waters
of the State of Texas in the Nueces River Basin is issued to the City of

m Corpus Christi (hereinafter City) and the Lower Nueces River Water Supply
F@ District (hereinafter Nueces District) subject to the following terms and
conditions;

1. IMPOUNDMENT

A. Ouner (Nueces District) 1is authorized to maintain an existing
dam and reservoir (known as Wesley Seale Dam and Lake Corpus
Christl) on the Nueces River and impound therein not to exceed.
300,000 acre-feet of water. The dam is located in the Juan
Delgado, et al Grant, Abstract &4, San Patricio County, and the Juan
Jose De La Garza Montemavor et al Survey, Abstract 296, Jim Wells
County, Texas.

Fm B. Owner (City) is authorized to maintain an exiscing dam and
reservoir (known as Calallen Reservoir) on the Nueces River and
impound therein not to exceed 1175 acre-feet of water. The dam is
located in the Gregorio Farias Survey, Abstract 592, Nueces County,
and the Victoriano Tares and Pedro Villareal Grant, Abstract 32,
San Patricio County, Texas. ’

2. USE

A. Owner (City) is authorized to divert and use not to exceed 3872
acre-feet of water per annum from Calallen Reservoir on the XNueces
{M River for municipal purposes.

B. Owner (Cicy) is authopized to divert and use not to exceed
150,000 acre-feet of water per annum from Lake Corpus Christi on
the Nueces River for municipal purposes.

\ C. Owner (City) is auchorized to divert and use not to exceed

150,000 acre-fcet of water per annum from Lake Corpus Christi on
that this is a trag-anf River for industrial purposes.

“ ﬁiﬁ is gnlagugp (CitU) is aUtl‘Otized to dive!t a"d use not to e-‘ceed 14
él =-Le

of water per annum from Calallen Reservoir on the Nueces

 of the Camdegi.cor irrigation purposes.
and tha seal of
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Certificate of Adjudicacion 21-2464

3.

E. Owmer (City) is authorized to divert and use not to exceed 12

acre-feet of water per annua from the Nueces River for mining
purposes.

F. Owners (City and Nueces District) are authorized to use the

water impounded in Lake Corpus Christi for other non-consumptive
purposes.

C. Owner (City) is authorized to use the bed and banks of the
Atascosa River, the Frio River, and the Nueces River to convey and
deliver into Lake Corpus Christi ground water which is released
into the Atascosa River in Atascosa County, Texas.

DIVERSION

A. Location:

(1) At a point on the perimeter of Lake Corpus Chriscti in the
Juan Jose De La Carza Montemayor et al Survey, Abstract 296,
Jim Wells County, Texas.

(2) At the outlet works of Wesley Seale Dam in the Juan Jose

De La CGarza Montemayor et al Survey, Absctract 296, Jim Wells
County, Texas.

(3) At five points on the perimeter of Calallen Reservoir in
the Gregorio Farias Survey, Abstract 592, the Mariano Lopez De
Herrera Survey, Abstract 606, Nueces County, and the
Victoriano Tares and Pedro Villareal Grant, Abstract 32, San
Patricio County, Texas.

B. Maximum Combined Rate: 339.68 cfs (152,460 gpm).

PRIORITY

The time priority of owners' right is as follows:

A. Storage

(1) 10; acre-feet of water stored i{n Calallen Reservoir above
elevation 1.62 feet mean sea level has a priority date of
May 4, 1914.

(2) 928 acre-feet of water stored in Calallen Reservoir below
elevation 1.62 feet mean sea level, as well as the remainder
of the storage in Calallen Reservoir above elevation 1.62 feet
mean sea level, being 143 acre-feet of water, for a total of
1071 acre-feet, has a priority date of May 21, 193l.

(3) 300,000 acre-feet of water stored in Lake Corpus Christi
has a priority date of September 15, 1952,

B. USE

(1) 675 acre-feet of water for mnunicipal purposes has a
priority date of December 26, 1913.

(2) 4054 acre-feet of water for municipal purposes has a
priovrity date of May &4, 1914,

(3) 143 acre-feet of water for municipal purposes has a
priority date of May 21, 1931.

(4) 150,000 acre-feet of water for municipal purposes has a
priority dace of January 15, 1925,

(5) 150,000 acre-feet of water for industrial purposes has a
prioricy date of January 15, 1925.

(6) 14 acre-feet of water for irrigation purposes has a
priority date of January 15, 1925.

2



Certificate of Adjudication 21-2464

(?) 12 acre-feet of water for mining purposes has a priority
date of January 15, 1925,

(8) Use of the water impounded in Lake Corpus Christi for
other non-consumptive purposes is September 15, 1952,

(9) The right to release, convey and deliver ground water
produced in Atascosa County to Lake Corpus Chrisci has a
priority date of September l4, 1951,

C. Rate

(1) 0.93 cfs (418 gpm) has a priority date of December 26,
1913.

(2) 5.6 cfs (2514 gpm) has a priority date of May 4, 1914.

(3) 313.50 cfs (140,708 gpm) has a priority date of May 21,
1931.

(4) 19.65 cfs (8820 gpm) has a priority date of January l5,
1925.

S. SPECIAL CONDITIONS

A. Owners (City and Nueces District) shall maintain suitable
outlets in the aforesaid dams authorized herein to allow free
passage of water that owners are not entitled to divert or impound.

B. Owner (Nueces District) is authorized to use the bed and banks
of the Nueces River to convey and deliver water impounded in Lake
Corpus Christi to the diversion points of owner (City) on the
perimecer of Calallen Reservoir.

C. Owner (City) is authorized to make transbasin diversions from
the Nueces River, the basin of origin, to' the San Antonio-Nueces
and the Nueces-Rio Grande Coastal Basing within the counties which
make up the service area of the City of Corpus Chrisci.

D. Owner's (City's) use of the amount of water which is authorized
for irrigation purposes i{s restricted to the maximum use of two
acre-feet per acre for each acre actually irrigated.

E. Measurement of water diverted from Lake Corpus Christi shall be
made at the outlet works of Wesley Seale Dam and at the point of
diversion on the perimeter of the reservoir.

F. The area authorized to be served under this certificate shall
be coterminous with the boundaries of the service arca of the City
of Corpus Christi. The owner shall notify the Department of all
changes in the boundaries of said service area.

C. Ouners (City and Nueces District) are required to allow as wmuch
of the flow of the Nueces River to flow through the Lake Corpus
Christi Dam and Reservoir as is necessary to satisfy the prior
downstream water rights of the Nueces County Water Control and
Improvement District No. 3} (hereinafter Robstown District) and the
Cicy of Corpus Christi. However, owners (City and Nueces District)
are authorized to impound and use all water flowing into Lake
Corpus Christi which exceeds the prior diversion rate of the City
of Corpus Christi and che Robstown District.

The locations of pertinent features related to this certificate are
shown on Pages 2 and 4 of the Lower Nueces River Segment Certificates of
Adjudication Maps, copies of which are located in the offices of the Texas
Department of Wacer Resources and the office of the County Clerk.

This certificate of adjudication {s issued subjeet to all cerms,
conditions and provisions in the final decree of the 214ch Judicial Districc
Court of Nueces County, Texas, in Cause No. 82-3020-F, In Re: The
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Certificate of Adjudication 21-2464

Adfudication of Water Rishts in the Lower Nueces River Segment of the Nucces
" River Basin, dated Septe

er 23, 1982, and supersedes all rights of the owner
asserted in that cause.

This certificate of adjudication {s {ssued subject to senior and
superior vater rights in the Nueces River Basin.

This certificate of adjudication 1s i{ssued subject to the Rules of the
Texaos Department of Water Resources and its continuing right of supervision

of State water resources consistent with the public policy of the Stace as
set forth in the Texas Water Code.

TEXAS WATER COMMISSION

/s/ Felix McDonald
Felix McDonald, Chairman.

DATE ISSUED:

o em ey
LN N

ATTEST:

a

_/s/ Marv Ann Hefner
Mary Ann lefner, Chief Clerk
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APPENDIX M

STATUS OF BAY AND ESTUARY STUDIES AND FEDERAL WETLANDS RULES

Two important environmental considerations affecting water supplies of the study area are:
(1) fresh water needs of bays and estuaries, and (2) federal wetlands rules. Each is

described in the following discussion.

M.1 Status of Studies of Fresh Water Needs of Nueces Estuary

In 1967, the Texas Water Development Board, in cooperation with other state
agencies and agencies of the federal government, initiated a Texas Bays and Estuaries
program. The purpose of the program was to collect physical, chemical, and biological data
pursuant to the development of an understanding of the relationships among fresh water
inflows, nutrients, sediments, and other factors affecting the ecology and fisheries of each
of the Texas bays and estuaries.

Between 1975 and 1979, The Texas Water Development Board and The Texas
Department of Water Resources conducted intensive data collection, laboratory studies, and
hydrologic modelling studies were performed, with publication of reports for each of the
major Texas estuarine systems, including "Nueces and Mission-Aransas Estuaries: A Study
of the Influence of Freshwater Inflows," LP-108, November, 1979. In the preparation of this
report, the hydrology of the contributing drainage areas was calculated, water quality of
inflows was tested, (computer) mathematical models of circulation and the salinity of Nueces

Bay were calculated, productioxi and transport of nutrients from the marshes into the estuary



were estimated, and phytoplankton, zooplankton, and benthic organisms of the food chain
were identified and related to salinity. Quantities of commercial and sport fish landings for
the period 1962 through 1976 were statistically correlated to quantities of fresh water inflows
during each of five seasonal time periods: (1) January - March, (2) April - June, (3) July -
August, (4) September - October, and (5) November - December. An equation was
estimated for each major fisheries species -- brown shrimp, white shrimp, pink shrimp, blue
crab, bay oyster, spotted sea trout, red drum, and black drum.

The analyses showed that shrimp harvests were positively correlated with freshwater
inflows in the spring months of April - June and negatively correlated with fresh water
inflows in the winter months of December - March. Crab, oyster, and finfish (trout and
drum) harvests were positively correlated with inflows in November, December, July, and
August. Thus, from these analyses, it appeared that the fresh water needs of some species,
for example shrimp, could be adverse to the productivity of other species, for example, trout
and drum, and vice versa.

Using the equations and computer models developed during the study, computations
were made of the quantities of fresh water flows that might be needed to achieve: (1) upper
and lower monthly salinity limits for metabolic activities of fisheries species, (2) marsh
inundation needs for nutrient transport, and (3) the quantities of fresh water inflows
correlated with average values of fisheries harvests for the 1962-1976 period for the major
commercial and sport fisheries species of Nueces Bay - red drum, sea trout, white shrimp,
and blue crab. Computations were also made of the maximum estimated total commercial

harvests of finfish (the highest commercial valued species) if the 1941-1976 average annual
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fresh water inflows were distributed in a seasonal pattern so as to meet salinity and marsh
inundation needs; i.e., harvest enhancement of the major commercial species of the estuary.

The reported average annual inflow to the Nueces estuary for the 1941-1976 period
was 682,000 acre-feet, of which 628,000 acre-feet was from the gaged flows of the Nueces
Basin. The annual quantities of inflow from gaged drainage areas, computed as described
above, for salinity and marsh inundation, the quantities correlated with mean harvests of
major fisheries species, and maximum harvests of red drum were 356,000, 397,000, and
550,000 acre-feet, respectively.

Although the studies of 1975 - 1979 were the most comprehensive undertaken to that
date, the mathematical expressions of the relationships, of necessity, had to be estimated
using only a few years, and in some ¢ases, only a few months of data. No more data were
available, since comprehensive data collection and carefully planned field and laboratory
studies had only been started in the early 1970s, with some data collection and some studies
having been done for only one season for each of the estuaries, during the 1975 through
1979 period. Because of the lack of data for the 1975-1979 studies, collection of water
quality, nutrients, salinity, and some fisheries data were continued during the 1980-1985
period.

In 1985, the Texas Legislature authorized and funded joint Texas Water Development
Board, Texas Parks and Wildlife Department, and Texas Water Commission studies with
emphasis upon understanding the relationships among fresh water inflows and associated
nutrients, sediments, and bay conditions necessary for a sound ecological environment. The

schedule for these studies was 1985 - 1989. As of October 1990, the study report is nearing
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publication and release to the public. A brief summary of the information available, insofar

as it pertains to the Nueces Estuary, is presented below.

The objectives were:

M
)

@)

(4)

()

(6)

™

(8)

compilation of fresh water inflow, bay hydrographic, and biological data;
development of a mathematical, computer model of circulation, salinity,
hydrodynamics, conservative mass transport, and statistical salinity -- fresh water
inflow equations;

evaluation of efforts of salinity upon estuarine plants and animals;

assessment of water quality trends (selected chemical and quality parameters) for the
1969-1989 period;

determination of fresh water inflow effects upon deltas and bay sedimentation;
evaluation of effects of fresh water inflows upon estuarine plant production;
development of statistical equations which correlate commercial catch of estuarine-
dependent species with fresh water inflow quantities; and

development of methods to specify or define fisheries harvest objectives or goals, and
then to use the analytical tools and data developed in objectives one through seven
above to develop estimates of fresh water inflow needs for a range of goals and
conditions pertinent to fresh water resources development and use, compatible with

maintenance of a sound estuarine environment.
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During the 1985-1989 studies, computer models of salinity, circulation, and fishery
harvests were developed (see Figure M.1). The quantity and pattern of freshwater inflow
for the time period 1941-1987, frequency of flooding of delta marshes, effects of salinity on
bottom dwelling organisms, small fish, and adult marine species were studied. Annual,
seasonal, and daily changes in chemicals in bay waters, nutrient budgets accounting for
changes in carbon and nitrogen, and effects of nitrogen, turbidity, and salinity on growth of
bay plants were studied. Effects of fresh water flows upon sediment input to bays and upon
carbon and nitrogen were also studied (Figure M.1).

The computer models and results of studies to produce relationships and information
incorporated into the models will be available for use in developing calculations of fresh
water inflow needs on a case by case basis. (Note: The reports in which these models and
studies are documented and explained are not available as of the date of this draft --
October §, 1990.)

In the 1985-1989 study effort, fishery harvests (fish landings) were correlated with
fresh water inflows and temperature. The general form of the statistical estimating

equations is:
InH = a + b, In(Qp) + b, In (Qy,) + by In(Qyy) + b, In(Q,,) + by In(Qgp)

+ by E +e
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Where the terms of the equation are:

H

(ri

-

o

commercial harvest of fishery species in thousands of pounds per year
In H = natural logarithm of fishery harvest

inshore harvest effort in number of fishing trips per year
bimonthly freshwater inflow in thousands of acre-feet per year
In Qg = natural logarithm of inflow in January + February

In Qy, = natural logarithm of inflow in March + April

In Qy; = natural logarithm of inflow in May + June

In Q,, = natural logarithm of inflow in July + August

In Qgo = natural logarithm of inflow in September + October
In Qup = natural logarithm of inflow in November + December
bimonthly mean air temperature (°F)

T = mean temperature in January and February

Tua = mean temperature in March and April

Tyy = mean texﬂperature in May and June

T,, = mean temperature in July and August

Tso = mean temperature in September and October

Typ = mean temperature in November and December

and e is the error term.

equations for the Nueces Estuary for white shrimp, brown shrimp, blue crab, spotted sea

The coefficients (a and b;) were estimated using a time series of data. The resulting
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trout, red drum, and black drum are listed in Table M.1. The algebraic signs of the
coefficients of the equations indicate the direction of influence that an increase in each
respective variable has upon the estimate of commercial harvests of the fishery species. The
size of the coefficient indicates the degree of effect. However, it is emphasized that the
units of the fisheries harvests and the fresh water inflows are expressed in natural
logarithmic terms, and temperature is in degrees fahrenheit.

The white shrimp equation indicates that estimates of commercial harvests of white
shrimp increase as the quantity of fresh water inflows in November, December, May, and
June increase. However, the harvests are negatively correlated with temperature in May
and June; i.e., the higher the May-June temperature, the lower the harvests.

Estimates of commercial harvests of brown shrimp decrease as September and
October fresh water inflows increase, and, as expected, increase as the number of fishing
trips increase. Brown shrimp harvests increase as May and April temperatures increase.

Blue crab harvests estimates are positively correlated with fresh water inflows in
January, February, November, and December, and March, April, November and December
temperatures. Blue crab harvests are negatively correlated with fresh water inflows in
March, April, May, and June and with January and February temperatures.

Estimates of spotted sea trout harvests increase as fresh water inflows increase in
September, October, March, April, May, and June, and decrease as inflows increase in

January and February.
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Table M.1

Nueces Estuary Fisheries Estimating Equations*
White Shrimp

White shrimp harvest = f (seasonal conbined flow, temperature)
(n = 26 years, P = 0.0006, R = 0.74, Adj. R% = 48%, S.E. Est. = + 0.4349) H

In H, = 26.7974 + 0.1640 (ln Qqp) *+ 0.1962 (ln Qy,) - 0.2837 (Tyy)

Brown Shrimp

Brown shrimp harvest = f (seasonal combined flow, effort, temperature)
(n = 29 years, P < 0.0001, R = 0,83, Adj. R? = 64%, S.E. Est. = + 1.2685)

In Hpg = -5.8221 - 0.4077 (ln Qgq) + 0.00086 (E;) + 0.1845 (Ty,)

Blue Crab

Blue crab harvest = f (seasonal combined flow, temperature)
(n = 21 years, P = 0.0020, R = 0.88, Adj. RC = 66%, S.E. Est. = + 0.6524)

- 0.2651 (T p) + 0.2595 (Tyyy) + 0.1763 (Typ)

Spotted Sea Trout

Spotted seatrout harvest = f (seasonal combined flow)
(n = 20 years, P < 0,0001, R = 0.96, Adj. RS = 90%, S.E. Est. = + 0.3017)

In Hyg = 1.6865 + 0.3863 (ln Qgg) - 1.1369 (ln Qup) + 0.6850 (ln Qya) + 0.4586 (ln Qy)

Red Drum

Red drum harvest = f (seasonal combined flow)
(n = 20 years, P < 0.0001 R = 0.95, Adj. RC = 87X, S.E. Est. = + 0.4907)

ln Hg = -1.3034 + 0.4026 (ln Ggg) + 0.4090 (in Qup) - 1.2721 (ln Qyp) + 1.2153 (ln Q)

Black Drum
Black drum harvest = f (seasonal combined flow, temperature)
(n = 25 years, P < 0.0001, R = 0.92, Adj. R® = 80%, S.E. Est. = + 0.4748)

IR Hyg = =10.9732 - 0.9779 (ln Q) + 0.8893 (ln Qy,) + 0.6339 (In Gy ) + 0.1149 (T;p) + 0.1115 (Tgg)

* Source: Texas Water Development Board, Unpublished, October, 1990.
n = number of years of data used; P = Confidence level of statistical test; R = correlation

coefficient; R? = percent of variation explained; and S.E. = standard error of the estimate. =



Estimates of red drum harvests increase with increased fresh water inflows in
September, October, November, December, May, and June, and decrease with increased
inflows in January and February.

Black drum harvests estimates decrease with incre;sed inflows in January and
February, and increase with increased inflows in March, April, May, and June, and with
increased temperatures in Jamiary, February, September, and October.

The statistical analyses of commercial harvests of fisheries species of the Nueces
Estuary show that seasonal inflows which are positively correlated for some species are
negatively correlated with others (Table M.2). For example, inflows in January and
February increase estimates of blue crab harvests, but decrease estimates for spotted sea
trout, red drum, and black drum (Table M.2). The results of the analyses show that inflows
in May and June increase the estimates of harvests of white shrimp, spotted sea trout, red
drum, and black drum, but decrease that of blue crab. In the case of brown shrimp, the
statistical analyses of the studies showed a negative effect upon estimates of commercial
harvests as fresh water inflows increase in September and October, and no correlations with
inflows in any other months, implying that fresh water inflows are detrimental to this
species.

It is interesting to note that the statistical analyses show that there is no correlation
in either a positive or a negative direction, for either of the Nueces Estuary species, for

fresh water inflows in July and August.
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Table M.2
Summary of Algebraic Signs of Coefficients of Fresh Water Inflow Terms in Fisheries
Harvests Estimating Equations -- Nueces Estuary*

Jan. March May July Sept. Nov.—"
Feb. April June Aug, Oct. Dec.
Fishery JF MA MJ JA SO ND
| White Shrimp +
| Brown Shrimp - +
Blue Crab + . -
Spotted Sea Trout - + +
Red Drum - + + + "
Black Drum - + + "
Source: Equations of Table M.1.
*For cells with no entry, the statistical analyses showed no correlation, i.e., neither a
positive nor a negative coefficient.

Economic Impact of Recreational and Commercial Fishing: An August 1987 report

estimated that the total business associated with sport fishing, other recreational activity, and
commercial fishing in the Nueces and Mission-Aransas estuary in 1986 amounted to, $357
million in the local region and $653 million for the state (Ref. 2). Sport fishing accounted
for 50 percent of the regional business and 51 percent of the state business effect.

The estimated statewide employment effects of sport fishing were 8,216 full-time job
equivalents, with total income of $126 million. The number of full-time job equivalents for
commercial fishing in the Nueces and Mission-Aransas estuaries were 4,021, with total

personal income of $47 million.
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The estimated state and local tax effects of sport fishing in 1986 in the Nueces and
Mission-Aransas estuaries were $17.6 million; the tax effects for commercial fishing were

$6.4 million (Ref. 2).

M2 Federal Wetlands Rules

On February 6, 1990 the Assistant Secretary of the Army for Civil Works, and the
Assistant Administrator for Water, U.S. Environmental Protection Agency entered into a
memorandum of agreement concerning the determination of mitigation under the Clean
Water Act, Section 404(b)(1) guidelines (Ref. 52). The agreement is summarized below as
to (1) purpose, (2) wetlands policy, and (3) other procedures. The following acronyms are
defined: Memorandum of Agreement (MOA), Clean Water Act (CWA), Department of
the Army (DOA), Environmental Protection Agency (EPA), and Corps of Engineers

(USCE).

1. Purpose
o Articulate policy and procedures to be used in the determination of the type

and level of mitigation necessary to demonstrate compliance with the Clean

Water Act Section 404(b)(1) Guidelines;

. Expresses intent of Army and EPA to implement CWA to restore and
maintain chemical, physical, and biological integrity of nation’s waters,

including wetlands;
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o MOA limited to Section 404 regulatory program and is written to provide
guidance for agency field personnel on type and level of mitigation

requirements in the guidelines.

. MOA does not change requirements of the guidelines. Intended to provide

guidance regarding the exercise of discretion under the guidelines;

J MOA focuses on standard permits (33 CFR 325.5(b)(1)).

2. Wetlands Policy
. Avoidance of impacts;
o Minimization of impacts; and

. Compensatory mitigation.

Goal: No overall net loss of values and functions; not necessarily achievable in each and

every permit action.

Appropriate Mitigation: Based solely on the values and functions of the aquatic resource

that will be impacted.

Practicable; Available and capable of being done after taking into consideration cost,

existing technology, and logistics, in light of overall project purposes.
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In evaluation of standard Section 404 permit applications, the USCE: (1) Gathers and
reviews, at the same time, information on all facets of a project, including potential
mitigation, and (2) Makes determination: (a) that potentiall impacts have been avoided to
the maximum extent practicable, and (b) remaining unavoidable impacts are to be mitigated
to the extent appropriate and practicable by minimizing impacts and compensating for
aquatic resource values.

a. Avoidance (Does not include compensatory mitigation): Section 230.10(a)
allows permit issuance for only the least environmentally damaging,
practicable alternmative. In some cases, the project cannot be done. No
discharge is permitted if there is a practicable alternative, which in and of

itself does not have significant adverse impacts.

The rebuttable presumptions are that there are alternatives for non-water
dependent activities that do not involve special aquatic sites, and that such

alternatives have less adverse impacts on the aquatic environment.

b. Minimization: Section 230.10(b): appropriate and practicable steps to

minimize impacts are project modifications and permit conditions.

c. Compensatory Mitigation: appropriate and practicable mitigation is required
for unavoidable impacts remaining after all appropriate and practicable

minimization has been required. When practicable, compensatory actions
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should be taken adjacent or contiguous to the discharge site or in the same

geographic area when this is not practicable.

When calculating compensatory mitigation, consider functional values lost by
the resource to be impacted. In-kind is preferable to out-of-kind. First option
is restoration of existing wetland, since there is uncertainty regarding potential

success of wetland creation and other habitat development.

The USCE may consider compensatory mitigation required by another agency
as a part of the overall application, for purposes of public notice, but

avoidance and mitigation shall be sought.
Mﬁgaﬁon banking may be considered acceptable.

Simple purchase or "preservation” of existing wetlands may, in only

exceptional circumstances, be acceptable as compensatory mitigation.

3. Other Procedures
A.  Potential applicants should have preapplication meetings with USCE, other
federal agencies, and local authorities to determine requirements and documentation needed

for permit evaluations. Compliance with other statutes may not satisfy requirements of the

Guidelines.



-

B. Clean Water Act goals are that USCE strive to avoid adverse impacts, and
offset unavoidable adverse impacts to existing aquatic resources. Resource assessments are
to be done by professionals. Functional values are assessed by applying aquatic site
assessment techniques recognized by experts. Ecological functions in the Guidelines
(33CFR 325.5(b)(1)) must be fully considered. Mitigation is one-for-one (no net loss). In
the absence of definitive information, minimum one-for-one acreage replacement is required

(Functional equality).

C. Guidelines (33CFR 325.5(b)(1)) are the environmental standard for Section

404 permit issuance under the Clean Water Act (CWA).

D.  Monitoring is an important aspect of mitigation; i.e.; scientific uncertainty
exists. The purpose is to determine if permit conditions are being met. Where high levels

of uncertainty exist, there must be long term monitoring, reporting, and remedial action.
E. Mitigation requirements shall be conditions of Standard Section 404 permits

to ensure legal enforceability of mitigation conditions, and to enhance level of compliance.

If the mitigation plan is not reasonably implementable or enforceable, the permit shall be

denied.

F. The MOA does not modify statutory or regulatory authorities of the agencies.
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:

G.  The effective date of the MOA is February 7, 1990. It applies to applications
received on or after February 7, 1990. The MOA may be modified or revoked by one or

either party upon six (6) months written notice.

The "Federal Manual for Identifying and Delineating Jurisdictional Wetlands", (Ref.
54), describes technical criteria, field indications, and other sources of information, and
methods for identifying and delineating wetlands in the United States. Mandatory technical
criteria for wetlands identification include: hydrophytic vegetation, hydric soils, and wetland
hydrology.

Hydrophytic vegetation is plant life growing in water, soil or on a substrate that is at
least periodically deficient in oxygen as a result of excessive water content (Ref. 56). Of the
nearly 7,000 vascular plants that have been found growing in U.S. wetlands, 27 percent are
"obligate wetland" species.

Hydric soils are soils that are saturated, flooded, or ponded long enough during the
growing season to develop anaerobic conditions in the upper part (Ref. 55).

Wetland hydrology is the condition of permanent or periodic inundation, or soil
saturation to the surface (Ref 57). All wetlands usually have a seasonal abundance of water
and may be continually inundated.

The manual for identifying and delineating wetlands describes the criteria and the
process at length and contains examples of data sheets for calculations. A sample problem
is presented, and references are given to technical reports required for wetlands delineation,

including Reed, Porter B., "National List of Plant Species that Occur in Wetlands: National
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Summary," U.S. Fish and Wildlife Service, in cooperation with U.S. Army Corps of
Engineers, U.S. Environmental Protection Agency, and U.S. Soﬂ Conservation Service,
Biological Report 88(24), U.S. Department of the Intex"ior, Fish and Wildlife Service,
Research and Development, Washington, D.C,, September 1988, and "Hydric Soils of the
United States,” Soil Conservation Service, in cooperation with the National Technical
Committee for Hydric Soils, U.S. Department of Agriculture, Washington, D.C., December
1987.

| Any actions or projects of the study area involving dredge and fill would require a
Section 404 permit. The wetlands policy and the procedures for delineating wetlands would
apply to applications for Section 404 permits. Without extensive field work, it is not possible
to determine the extent of the effects of the federal wetlands policy upon water development
and use in the study area, including whether or not it would be possible or feasible to
mitigate any proposed actions. Proposals will most likely have to be considered on a case

by case basis, since the cost of field work and analyses would otherwise be prohibitive.
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c"'i."""".."."""'.."'i"."...'tiiti"i""'...'i"""“"..
c't.i.'..' NUECES R'VER BASI" "OOEL Ll ot e adad g i idadlad il it lad sl
ctf""lt“ HDR ENGI“EER I"G‘ [Nc. La a2 et o d a2 dddddaddad il ad il dl]
c'.'."'.. FEBRUARY N 1”1 ba i aaad e adad i 2t add il il 2]l ])

c"m.ﬁ'“.'t..."""Q""Q."""'ﬁtm’“.'t.QQ'Q'"”'...."""

¢
c MAIN PROGRAM
c
INTEGER*1 I,J,K,NCP,NYRS,KRRES(30),KRCR(30),NUSCP(30),KRES(30)
1, IORCH(30),KUS(30, 15) ,XRCRP(30) ,NESET(30),NLEV, 10P, ISYSOPF
2,KWRS(30, 10), NWRS(30), IMR, IPASS, IYLD
INTEGER QN(30,56,12),6L(30,56,12),A0M(30), ARECHRG(30)
1,WR(30,4),STOR1(30),CONSTOR(30),DSTOR(30), IRCNT
2,ADSHORT(30),ANEVAP(30)

COMMON /A/ DMF(4,12,12),PARF(30),0LVF(30),WRF(30),1,d,K,NCP,NYRS
1,XRRES,KRCR, KUSCP, [DRCH, KUS , KRES, 10P, IRCNT ,CONV, SYSMIN, SYSDEM
2,KRCRP,NESET,AAA,BBB,DEN, SYSDEAD, SYSCON, 1SYSOPF, XLCC, BEREL
3,WROLVF(30, 10), NWRS, IWR, KWRS, IPASS, 1YLD

COMMON /B/ QM(30,56,12),0N,0L,WR

COMMON /C/ EVNT(30,56,12),E(30,20),A¢30,20),C(30,20),STCR1
1,BSTOR(30),ESTOR(30),CONSTOR, DSTOR,RCRATE(30), RCREL(30), NLEV
2,WRREL(30),QCUSD1¢30),QMUSD1(30), XESTOR(30),MN(30)

COMMON 70/ DIV,DSHORT(30),QIN(30),SHORT(3,30),PREVALL(30)

COMMON /E/ AQGN(30),AQL(30),AQM,ARECHRG,RECHRG(30),ADDR(30)
1,EVAP(30),ADSHORT , ANEVAP

OPEN (3,FILE=’/0OSHORT’)
OPEN (4,FILE=/ONEVAP’)
OPEN (5,FILES’NDATAYY)
OPEN (6,FILE=‘GRCHRG’)
OPEN (7,FILES/OFLOWS’)
OPEN (8,FILE='0OSYSOP’)

CALL READIN
IRCNT=0
c
C*****CALCULATE SELECTED SYSTEM STORAGES
[~
SYSCON=CONSTOR(26)+CONSTOR(29)
SYSDEAD=DSTOR(26)+DSTOR(29)
c
C*****APPLY GOLOEN SECTION SOLUTION ALGORITHM
c
AAASSYSCON
888=SYSDEAD
ISYSOPF=0

IF (1YLD.EQ.0) THEN
ISYSCPFa1

GO 70 20

END IF

CALL GOLDEN
SYSYLD=(AAA+BBB)/2.

WRITE (*,15) ¢ SYSTEM YIELD = ¢ ,SYSYLD,’ ACFT/YR’/
1S FORMAT (A16,F10.0,A8)
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Creww*CALL FLOWS TO SUMMARIZE OPERATIONS AT FIRM YIELD
Ce#*** OR FIXED DEMAND

c
ISYSOPF=1
SYSDEM=SYSYLD
20 CALL FLOWS
c
END

c'""tﬁ.*i.ttt.tttﬁ.."’*Qtt.Q'QQ"”.#*'Q**&&i...tt'iititttit*ttttﬁﬁtt‘ i

SUBROUTINE READIN
c".iti’i'*'*i'".'ti.'ifi*I‘ii...i'."'."*ﬁ*ﬁ'“""*'"“**’ﬁ.iﬁi't'.'ﬁ'.‘
c

INTEGER*1 I,J,K,NCP,NYRS,KRRES(30) ,KRCR(30), HUSCP(30),KRES(30)

1, IDRCH(30) ,KUS(30, 15),KRCRP(30) ,NESET(30) ,NLEV, 10P, ISYSOPF
2,KWRS(30, 10), NWRS(30), IWR, IPASS, YLD

INTEGER QN(30,56,12),0L(30,56,12),AQM(30), ARECHRG(30)

1,WR(30,4),5TOR1¢30),CONSTOR(30) ,0STOR(30), IRCNT
2,ADSHORT(30), ANEVAP(30)

¢
COMMON /A/ DMF(4,12,12),PARF(30),0LVF(30),WRF(30),1,4,X,NCP,NYRS
1,XRRES, KRCR, NUSCP, IDRCH,KUS ,KRES , 0P, IRCNT , CONV, SYSMIN, SYSDEM
2,KRCRP,NESET,AAA,B88,DEM, SYSDEAD, SYSCON, ISYSOPF, XLCC, BEREL
3,WROLVF(30, 10), NWRS, [WR, KWRS, IPASS, 1YLD
COMMON /8/ QM(30,56,12),0N,0L,WR
COMMON /C/ EVNT(30,56,12),E¢30,20),A(30,20),C(30,20),STOR1
1,BSTOR(30),ESTOR(30), CONSTOR, DSTOR, RCRATE(30) , RCREL(30)  NLEV
2,WRREL(30),QCUS01¢30),0MUSD1(¢30) , XESTOR(30) ,QMN(30)
COMMON /D/ DIV,DSHORT(30),aIN(30),SKORT(3,30),PREVALL(30)
COMMON /E/ AQN(30),A0L(30),AQM,ARECHRG,RECHRG(30),ADDR(30)
1,EVAP(30),ADSHORT, ANEVAP
c
C*****READ CONTROL PARAMETERS
¢
READ (S,10) HCP,NRES,NRCR,NYRS,NNE,IWR, (YLD
10 FORMAT(7IS)
c
C*****READ FIXED SYSTEM DEMAND, OPERATION POLICY,
c LCC TARGET LEVEL, AND CONVERGENCE INTERVAL
c
READ (5,11) SYSDEM, 10P,XLCC,CONV
11 FORMAT (F10.0,110,F10.2,F10.0)
c
Ce****READ MONTHLY DEMAND FACTORS BY REACH
¢
0O 100 N=1,4
00 99 M=1,4
READ (5,12) (DMF(N,M,J),J=1,12)
12 FORMAT(12F6.2)
99 CONTINUE
100 CONTINUE
c
Cre***READ NET EVAPORATION FILES
c
READ (5,14) (((EVNT(N,!,J),J=1,12),1=1,8YRS), N=1,NNE)
14 FORMAT(20X,12F5.2)
¢
C*****ENTER CONTROL POINT DATA
¢
DO 500 Ka1,NCP Y
c _
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WRITE (*,13)’ READING DATA FOR CONTROL POINT’,K
13 FORMAT(A32,13)
c
C*****[DENTIFY CONTROL POINT TYPE
c
READ (5,15) XRRES(X),KRCR(K),KRES(K),KRCRP(K),NESET(X)
15 FORMAT(SIS)
¢ .
C*****READ D/S DELIVERY FAC, WATER RIGHTS FAC, PARTNER AREA FAC,
C*****  UPSTREAM POINTS, REACH 1D, AND NUMBER OF RELEASE SOURCES
c
READ(S,20) DLVF(X),WRF(K),PARF(K),NUSCP(K), IDRCH(K),,NWRS(K)
20 FORMAT (3F10.4,315)
IF (NUSCP(K).GT,0) THEN
READ (5,25) (XUS(X,N),N=1,HUSCP(K))
25 FORMAT(1513)
END IF
c
Cv****SPECIFY WATER RIGHTS RELEASE SOURCE(S) AND DELIVERY FACTORS
Ce**** [N PREFERRED SEQUENCE
[
IF (NWRS(X).GT.0) THEN
00 200 N=1,NWRS(X)
READ (5,27) XWRS(K,N),WROLVF(K,N)
27 FORMAT(15,F10.4)
200 CONTINUE

END IF
c
Ctw***READ DIVERSION RIGHTS
c

READ (5,30) (WR(K,M),M=1,4)
30 FORMAT(4110)
c
CY****READ NATURAL FLOW
c
IF (KRCR(X).EQ.1.AND.KRCRP(K).GT.0) GO TO 300
READ (5,35) (CONCK,T,4d),J=1,12),1=1,NYRS)
35 FORMAT(4X,1219)
300 IF (KRCR(K).EQ.1) THEN
READ (5,35) ((QL(K,1,d),d=1,12),1=1,NYRS)

END IF
c
Ct****READ RESERVOIR DATA
c

IF (XRES(K).EQ.1.OR.XRRES(X).EQ.1) THEN

READ (5,40) NLEV,STOR1(X),CONSTOR(K),DSTOR(K),RCRATE(K),RCREL(K)

40 FORMAT(4110,2F10.0)

00 400 La1,NLEV

READ (S,45) E(X,L),A(X,L),C(K,L)
4S5 FORMAT (F10.2,2F10.0)
400 CONTINUE

END IF

IF (KRRESCK).GT.1) THEM
READ (5,50) CONSTOR(K),DSTOR(K)
50 FORMAT (2110)
END LF
c
500 CONTINUE /
RETURN :



C"t'ﬁtitt*t"".i..'i.t't'itt"t."."'t"t"ti.'iit"ﬁt.t#ﬁ.ft..."

SUBROQUTINE GOLDEN

ct'.ii"tt.-fttttﬁt"'tﬁt".t'tti’tﬁ*ﬁ""""tttﬁ*il*iiitt*tti*t'.t'

c

INTEGER*1 1,J,K,NCP,NYRS,KRRES(30),KRCR(30),NUSCP(30),KRES(30)
1, I0RCH(30),XUS(30, 15, KRCRP(30) , NESET(30),NLEV, IOP, ISYSOPF
2,KWRS(€30, 10, NWRS(30), IWR, IPASS, I YLD

INTEGER QN(30,56,12),0L(30,56,12),A0M(30) ,ARECHRG(30)
1,WR(30,4),STOR1(30),CONSTOR(30) ,0STOR(30), IRCNT
2,ADSHORT(30), ANEVAP(30)

COMMON /A/ DMF(4,12,12),PARF(30),0LVF(30),WRF(30),1,J,K,NCP,NYRS
1,XRRES, KRCR, NUSCP, IDRCH,KUS, KRES, 1GP, IRCNT , CONV, SYSMIN, SYSOEM
2,KRCRP,NESET,AAA,B88,DEM, SYSDEAD , SYSCON, I SYSOPF ,XLCC, BEREL
3,WROLVF(30, 10),NWRS, IWR, KWRS, IPASS, IYLD

CCMMON /B/ QM(30,56,12),0N,0L,WR

COMMON /C/ EVNT(30,56,12),E¢30,20),A(30,20),C(30,20),STOR1
1,BSTOR(30),ESTOR(30),CONSTOR,DSTOR,, RCRATE(30),RCREL(30) , NLEV
2,WRREL(30),0CUSD1(30),0MUSD1¢30), XESTOR(30),QMN(30)

COMMON /D/ DIV,DSHORT(30),01IN¢30),SHORT(3,30),PREVALL(30)

COMMON /E/ AGN(30),AQL(30),AGM,ARECHRG,RECHRG(30),ADDR(30)
1,EVAP(30),ADSHORT , ANEVAP

10 AA=AAA
88=88B
[FLAG=0
17=2
¥=.5%(3.-SQRT(5.))
X1=T*(BB-AA)
X2=88-X1
X1=AA+X1
SYSDEM=X1
CALL FLOWS
F1=SYSMIN
SYSDEM=X2
CALL FLOWS
F2=SYSMIN

3 T3 8 T8 T3 T3 T3 773

100 IT=1T+1
IF (F2-F1) 110,110,120

110 AA=X1
FA=F1
X1=X2
F1=f2
X2=8B-T*(BB-AR)
SYSDEM=X2
CALL FLOWS
F2=SYSMIN
Go TO 130

120 BB=X2
F8=F2
X2ax1
F2=F1
X13AA+T*(BB-AA)
SYSDEM=X1
CALL FLOWS Y
F1=SYSHIN !

T3 T3 T3
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130 CONTINUE

WRITE (*,20) ’ CURRENT YIELD ESTIMATE =',SYSDEM
20 FORMAT(A26,F10,0)

IF (ABS(BB-AA)-CONV) 210,210,100
210 AAASAA

888=88

RETURN

END

c"t'i.....'t*'*...'Q.."""""'fttt."'t".'Qt.'..t".ﬁ....'tt

SUBROUTINE FLOWS
c'.'""'..'ttﬁi'.t'..t...ﬂ.'Q.Q""tfﬁf’t't"."'.'..'."t't".'
¢
INTEGER*1 1,J,X,NCP,NYRS,KRRES(30),KRCR¢30), NUSCP(30),KRES(30)
1, 1DRCH(30),XUS¢30, 15) ,KRCRP(30) ,NESET(30) , NLEV, IOP, I SYSOPF
2,KuRS(30,10) ,NWRS(30), IR, IPASS, 1YLD
INTEGER QN(30,56,12),0L(30,56,12),AQM(30),ARECHRG(30)
1,WR(30,4),STOR1(30),CONSTOR(30),DSTOR(30) , IRCNT
2,ADSHORT(30), ANEVAP(30)

COMMON /A7 DMF(4,12,12),PARF(30),0LVF(30),WRF(30),1,d,K,NCP,NYRS
1,KRRES, KRCR, NUSCP, IORCH, KUS,KRES, 10P, IRCNT, CONV, SYSMIN, SYSDEM
2,KRCRP, NESET,AAA, BBB, DEM, SYSDEAD, SYSCON, 1SYSOPF , XLCC, BEREL
3,WROLVF(30, 10),NWRS, IR, KWRS, IPASS, 1YLD

COMMON /B/ QM(30,56,12),0N,0L,WR

COMMON /C/ EVNT(30,56,12),E¢(30,20),A¢30,20),C¢30,20),STOR?
1,BSTOR(30),ESTOR(30), CONSTOR,DSTOR, RCRATE¢30) ,RCREL(30) , NLEV
2,WRREL(30),QCUSD1(30),0MUSD1(30), XESTOR(30) , OMN(30)

COMMON /D/ DIV,DSHORT(30),a1N(30),SHORT(3,30),PREVALL(30)

COMMON /E/ AQN(30),AQL(30),AQM,ARECHRG,RECHRG(30),ACOR(30)
1,EVAP(30), ADSHORT , ANEVAP

c
C*****BEGIN FLOW CALCULATIONS IN 1ST YEAR AT MOST UPSTREAM POINT
¢

SYSMIN=SYSCON

00 1000 [=1,NYRS

c
C*****[NITIALIZE ANNUAL SUMS
c
IF (1SYSOPF.EQ.1) THEN
00 100 K=1,NCP
c AQN(K)=0.
¢ AQL(K)=0.

ACM(K)=0

ARECHRG(K)=0

ADSHORT(X)=0

ANEVAP=0

100 CONTINUE

END IF

00 990 J=1,12

IF (IWR.EQ.0) THEN

1923

ELSE

1P2=1

END IF : ,
00 985 IPASS=1PZ,3
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IF (IWR.NE.OQ.AND.IPASS.EQ.3) CALL WRR
RECHRG(K)=0.

ADDR(K)=0.
c
00 980 X=1,NCP
c
CH¥***COMPUTE MONTHLY DIVERSIONS
c
01va0.
00 500 M=1,4

O1v=DIV+OMF(IDRCH(K) M, J)*WR(K,M)*"WRF(K)/100.
500 CONTINUE
c
Cr****COMPUTE INFLOW TO CONTROL POINT AND CHECK FOR SHORTAGE
c
QIN(K)=QN(K,1,J)-01V
IF (NUSCP(X).GT.0) THEN
DO 550 N=1,NUSCP(K}
IF (KRCRP(KUS(K,N}).EQ.0) QIN(K)=QIN(X)-DLVF(KUS(K,N))*
1(QN(XUS(K, N, 1,3)-QM(KUSCK,NY, 1,J))
IF (KRCRP(KUS(K,N)).GT.0) QINC(K)SQIN(K)-OLVF(KUS(K, N))*
1(AMN(KUS(K,N) ) -QM(XUS(K,N),1,d))
550 CONTINUE
END IF

SHORT( IPASS,K)=0.

1F (OINCK).LT.0.) THEM
IF (X.GT.26) GO T0 S
SHORT(IPASS,K)=ABS(QIN(K))
5 QIN(K)=0.
END (F
c
C*****CHECK CONTROL POINT TYPE AND COMPUTE OUTFLOW
c
IF (KRCR(X).EQ.1) CALL RCHRG
IF (XRRESCK).GE.1.AND,IPASS.GT.1) CALL RRESOP
IF (KRRES(K).EQ.3.AND,[PASS.EQ.1) CALL RRESOP
IF (KRES(K).EQ.1) CALL SYSOP
IF (KRES(K).EQ.0.AND.XRCR(K).EQ.0.AND .KRRES(K).EQ.0)
10MCK, T, J)=QINCK)
IF (KRRES(K).EQ.1.AND.IPASS.EQ.1) QM(K,1,d)=QIN(K)
c
C*****CALCULATE RECHARGE
(o
IF (KRCR(K).EQ.1) THEN
RECHRG(K)=RECHRG(K)+ADDR(K)
DO 600 N=1,NUSCP(K)
RECHRG(K)=RECHRG{X)+ADDRCKUS(K,N))
600 CONTINUE
END IF
c
Cr#***{)CREMENT SHORTAGE RESPECTING CCR/LCC STORAGE
c
IF (IWR.EQ.2) THEN
1fF (X.EQ.26.0R.K.EQ.29) SHORT(IPASS,K)=SHORT(IPASS,K)
1+CONSTOR(X)-XESTOR(K)
END IF
c 7/
Crew**RITE OUT SHORTAGES .~
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c

c WRITE (*,7) K,1,d,1PASS, SHORT(IPASS,X)
Cc*  1,0IN(X),DIV,QM(K,1,J),RECHRG(X)

C* 7 FORMAT (413,5F10.0)

c
C*****ACCUMULATE ANNUAL SUMS
c

IF (1SYSOPF.EQ.1.AND.[PASS.EQ.3) THEN
c AQN(K)SAONCK)+QN(K, T,4)

c IF (KRCR(K).EQ.1) AGL(K)=AGL{K)+QL(K,I,d)
AGM(X)3AQM(K)+ I FIXCQM(K, 1,J))
ARECHRG(K)=ARECHRG(K)+1FIX(RECHRG(K))
ANEVAP(K)=ANEVAP(K)+ I FIX(EVAP(K))

END IF
c
980 CONTINUE
985 CONTINUE
990 CONTINUE

¢

C*****\RITE OUT ANNUAL RECHARGE AND MOOIFIED FLOW SUMMARIES

c
IF (ISYSOPF.EQ.1) THEN
WRITE (6,10) I,CARECHRG(K),K=1,NCP)

WRITE (7,10) I,(CAGM(K),K=1,NCP)
WRITE (3,10) 1,(CADSHORT(X),K=1,NCP)
WRITE (4,10) I,CANEVAP(K),K=1,NCP)
10 FORMAT(13,3018)
END IF
c
1000 CONTINUE

c

Cr**#*CHECK MINIMUM SYSTEM STORAGE & RETURN TO GOLDEN

c
IF (SYSMIN.LT.SYSDEAD) SYSMIN=2%SYSOEAD-SYSMIN

RETURN
END

c"..Q.."'..'.'..'Q’.'.0"'"0""’““"'""""'“.'.".Q..."ti’i.

SUBROUTINE WRR
c-..t'.'.."'m"'.'."."."mm'.'..".."mﬂ.."'.ﬁ"ti'.
c

INTEGER*1 1,J,K,NCP,NYRS,KRRES(30) ,KRCR(30) ,NUSCP(30) ,KRES(30)

1, IDRCH(30),KUS(30, 15),KRCRP(30),NESET(30), NLEV, 10P, 1SYSOPF

2,KuRS (30, 10), KURS(30), IWR, IPASS, IYLO

INTEGER ON(30,56,12),0L(30,56,12),ACM(30), ARECHRG(30)

1,WR(30,4), STOR1¢30), CONSTOR(30),DSTOR(30), IRCNT

2,ADSHORT(30), ANEVAP(30)

COMMON /A/ OMF(4,12,12),PARF(30),0LVF(30),WRF(30),1,d,K,NCP,NYRS
1,XRRES, KRCR, NUSCP, IORCH,KUS,XRES, IOP, IRCHT , CONV, SYSMIN , SYSDEM
2,KRCRP,NESET,AAA,B88,DEM, SYSDEAD, SYSCON, 1SYSOPF , XLCC, BEREL
3,WROLVF(30,10), NWRS, IWR,XWRS, IPASS, 1YLD

COMMON /B/ QM(30,56,12),0N,0L,WR

COMMON /C/ EVNT(30,56,12),E(30,20),A(30,20),C¢30,20),STOR?
1,BSTOR(30),ESTOR(30),CONSTOR,DSTOR, RCRATE(30),RCREL(30), NLEV
2,WRREL(30),QCUSD1(¢30),QMUSD1¢30) ,XESTOR(30),QMN(30)

COMMON /0/ OIV,DSHORT(30),a1H(30),SHORT(3,30},PREVALL(30)

COMMON /E/ AGN(30),A0L(30),AQM,ARECHRG,RECHRG(30) ,ADOR(30)
1,EVAP(30),ADSHORT , ANEVAD

N-7



3 73 73 73 73 73 T3 73 73 T3 73 T3 73 T3 T3 T3 T3I T3 —3

C*****BEGIN CONTROL POINT SEQUENCE
c
00 500 K=1,NCP

WRREL(X)=0.
PREVALL(K)=0.
IF (NWRS(K).EQ.0) GO TO 500

DSHORT(X)=SHORT(2,K)~SHORT(1,K)
IF (DSHORT(K).LT.0) DSHORT(K)=0.
ADSHORT(K)=ADSHORT(K)+IFIX(DSHORT(K))
IF (DSHORT(X).LE.0.) GO T 500
¢
Co****BEGIN PREFERENTIAL RELEASE SEQUENCE
c
00 400 N=1,NWRS(K)
IF (PREVALL(XWRS(K,N)).GE.QINCKWRS(K,N))) GO TO 400
IF (KRRESCKWRS(K,N)).EQ.1.AND.RCREL(KWRS(K,N)).GE
1.QINCKWRS(K,N))) THEN
PREVALL (KWRS(K ,N))SQIN(KWRS(X,N))
GO TO 400
END IF

IF (PREVALL(XWRS(X,N)).GE.RCREL(KWRS(X,N))) THEN
WRREL (KWRS(K,N) }SWRREL (KWRS(X,N) }+DSHORT (K)/WROLVF (K, N)
ELSE
WRREL (KWRS(X,N))3WRREL (KWRS(X,N))+RCREL (KWRS(X,N))
1+DSHORT(X)/WROLVF(K,N)
END (F
c
C*****COMPARE RELEASE RECUIREMENT TO INFLOW AND PREVICUS ALLOCATION
c
TF{WRREL (KWRS(K,N)) .LE.QINCKWRS(K,H))~PREVALL(KWRS(K,N))) THEN
PREVALL(KWRS(X,N) }=PREVALL(KWRS(K,N))+WRREL (KWRS(K,N})
GO TO 500
END IF

WRREL (KWRS(K,N))SQIN(KWRS(K,N})

IF(PREVALL(KWRS(K,N)).GE .RCREL(KWRS(K,N))) THEN
OSHORT(K)=DSHORT(K) - (WRREL(KWRS(K,N))-PREVALL(KWRS(K,N)))
1*WROLVF(K,N)

ELSE

DSHORT(K)>DSHORT(K) - (WRREL(KWRS(K,N))
1-RCREL(KWRS(K,N)))*WRDLVF(K,N)

END IF

PREVALL (KWRS(K,N))=WRREL (KWRS(K,N))
¢
400 CONTINUE
S00 CONTINUE
c
RETURN
END

c'.t."'ﬁ'.'...'.."Q.Q'."Q."Q"t'ﬁ'.'ﬁ.."i'.i...’"."Q"tt"'.t'

SUBROUTINE RCHRG

c"'tﬁ"ﬂ"'..tQ'ﬁ‘.'t.t""""Qﬁ"'ﬁ'*".tttﬁ.'."i'i'i"t.'t'i"'i
c
INTEGER*1 1,J,K,NCP,NYRS,XRRES(30),KRCRC30),NUSCP(30),KRES(30)
1,10RCH(30),KUS(30, 15) ,KRCRP(30)  NESET(30), NLEV, 10P, ISYSOPF
2,KWRS(30,10),NURS(30), IR, IPASS, 1 YLD

N-8



—3 ~ 3 T3 T3 T3 8% T8 ~3 38 T3 73 ~3 T3 T3 73 T3 T3 T3 73

INTEGER QN(30,56,12),0L¢30,56,12),A0N¢30), ARECHRG(30)
1,WR(30,4),STOR1(30),CONSTOR(30) ,DSTOR(30), IRCNT
2,ADSHORT(30), ANEVAP(30)

COMMON /A7 OMF(4,12,12),PARF(30),0LVF(30),WRF(30),1,J,K,NCP,NYRS
1,KRRES,KRCR,NUSCP, IORCH,KUS,KRES, IOP, IRCNT ,CONV, SYSMIN, SYSOEM
2,XRCRP,NESET,AAA,BBB,DEM, SYSDEAD, SYSCON, I SYSOPF,XLCC, BEREL
3,WROLVF(30, 103, NURS, 1UR,KURS, IPASS, YLD

CCMMON /B/ QM(30,54,12),0N,0L,%R

CCMMON /C/ EVNT(30,56,12),E(30,20),A(30,20),C(30,20),STOR?
1,BSTOR(30),ESTOR(30),CONSTOR,DSTOR, RCRATE(30) ,RCREL (30) ,NLEV
2,WRREL(30),QCUsD1(30),aMUSD1(30) ,XESTOR(30),AMN(30)

COMMON /07 DIV,DSHORT(30),0IN(30),SHORT(3,30),PREVALL(30)

COMMON /E/ AQGN(30),AQL(30),A0M,ARECHRG,RECHRG(30),ADDR(30)
1,EVAP(30),ADSHORT ,ANEVAP

c
Crew**CHECK UNGAGED AREA
c

RECHRG(K)=0,

IF (JPASS.EQ.1) THEN

DO 400 N=1,NUSCP(K)

ADDR(KUS(K,N))=0.

400 CONTINUE
END IF
IF (XRCRP(K).GT.0) GO TO 10
[
Cr****CALCULATE BASIC LOCAL RECHARGE
[

Quss0.

acuso=0.

€0 500 N=1,KUSCP(X)

QUS=QUS+QM(KUS(K,N),1,d)

QCUSD=ACUSO+DLVF(KUS(K,N))*(QH(XUS(K,N),1,d)
1-QMCKUS(X,N), [,d))

500 CONTIRUE
1F (QN(X,1,d).GT.QCUSD) THEN
RECHRG(X)=QUS+QL(K, I, J)-QN(K, | ,J)+QCUSD

ELSE
RECHRG(X)=QUS+aL(X,I,d)
END IF
IF (RECHRG(K).LT.0.) RECHRG(K)=0.
c
Ce***sCALCULATE MODIFIED FLOW
c
aM(K, 1, J)=aN¢K, 1,Jd)-D1V-GCUSD
IF (QM(X,1,J).LT.0.) OM(K,1,J)=0,
GO TC 1000
c

Ce****CALCULATE RECHARGE FOR UNGAGED AREA USING PARTNER AREA
Ceveae  (DRIOR TO UPSTREAM STRUCTURE)
c
10 IF (1PASS.GT.1) GO TO 20
acuso=0.
00 400 N=1,NUSCP(XRCRP(X))
QCUSD=ACUSD+OLVF (KRCRP(K)-N)* (ON(KRCRP(K)-N,1,J)*
T1QIN(KRCRP(X)-N))
600 CONTIKUE
QCUSD 1(XRCRP(X))=QACUSD
20 IF (1PASS.GT.1) 0CUSD=OC9$D1(KRCRP(K))
¢ :
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QNH2=QN(KRCRP(K), I, )-QCUSD

IF (QU(KRCRP(K),1,J).EQ.0.0R.QNH2.LE.0.) THEN
RECHRG(X)=QL(X,(,J)

GO TO 900

END IF

IF (QNH2.GT.0.) THEN
IF (IPASS.GT.1) GO TO 30
QNUSD=0,
D0 700 N=1,NUSCP(KRCRP(K))
QMUSD=QMUSD+OLVF (KRCRP{K)-N)*QIN(XRCRP(K}-N)
700 CONTINUE
QMUSD 1 (XRCRP (K ) )=QMUSD
30 IF (IPASS.GT.1) QMUSD=QMUSD1(XRCRP(K))
RB=QL(XRCRP(X), I, J)-QNH2+QMUSD
IF (RB.GT.QL(KRCRP(K),,J)) RB=QL(KRCRP(K)},!I,d)
IF (RB.LT.0.) R8=0.
RECHRG(X)=0L(K,I,J)*R8/(QL(XRCRP(X), 1, JI*PARF(K))
IF (RECHRG(X).GT.QL(K,1,J)) RECHRG(K)=0L(K,!,J)

END IF
c
C*****CALCULATE MOOIFIED FLOW
c

900 QM(X,1,J)=QL(K, I ,J)-RECHRG(K)
IF (KRCRP(K).GV.0.AND.IPASS.EQ.1) QMN(K}sQM(K,1,d)
c
1000 CONTINUE
RETURN
END

c"'.t'.ti..i'i’.t"'QQ.."O"#'t.Qt'tﬁ.ttt""""""'tﬁ"'ii.'.'.

SUBROUTINE RRESOP
cﬁ.""..tf'."""'.00'.*'.’.0"'.O'.'.'.""'O""""Q'QQ"i."‘.
c

INTEGER*1 1,d,K,NCP,NYRS,KRRES(30),XRCR¢30),NUSCP(30),XRES(30)

1, IDRCH(30),KUS(30, 15),KRCRP(30) ,NESET(30),NLEV, 0P, ISYSOPF
2,KWRS(30, 10), NWRS(30), IWR, IPASS, 1YLD

INTEGER GN(30,56,12),0L¢30,56,12),AQM(30),ARECHRG(30)

1,WR(30,4), STOR1¢30), CONSTOR(30),0STOR(30), IRCNT

2,ADSHORT(30), ANEVAP(30)

COMMON /A/ OMF(4,12,12),PARF(30),0LVF(30),WRF(30),1,J,K,NCP,NYRS
1,XRRES,KRCR,NUSCP, IDRCH,KUS, KRES, 10P, IRCNT,CONV, SYSNIN, SYSDEM
2,KRCRP, NESET, AAA, BB, DEM, SYSDEAD, SYSCON, I SYSOPF, XLCC, BEREL
3,WROLVF(30, 10), NURS, [WR, KWRS, IPASS, YLD

COMMON /87 QM(30,56,12),0N,0L,WR

COMMON /C/ EVNT(30,56,12),E(30,20),A¢30,20),C¢30,20),STOR?
1,8STOR(30),ESTORC30), CONSTOR,DSTOR, RCRATE(30) ,RCREL(30) , NLEV
2,WRREL(30),0CUS01¢30),0MUSD1¢30),XESTORC30),QMN(30)

COMMON /D/ DIV,DSHORT(30),01N¢30),SHORT(3,30),PREVALL(30)

COMMON /E/ AQN(30),AQL(30),AQM,ARECHRG,RECHRG(30),ADOR(30)
1,EVAP(30) , ADSHORT , ANEVAP

ADDR(K)=0.

OIRR=0.

REL=0.

IF (IPASS.LT.3) WRREL(K)=0,

[F (KRRES(K).EQ.1) THEN
~ Y
C*****CALCULATE MODIFIED FLOW FOR TYPE ! RES (TRACK EVAP)
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c
C*****CALCULATE BEGINNING SURFACE AREA AND ESTIMATE NET EVAP
c
1F (1.EQ.1.AND.J.EQ.T1) THEN
BSTOR(X)=STORT(X)
ELSE
BSTOR(K)=ESTOR(K)
END IF
XE=BSTOR(K)
CALL STORARE (XE,YE)
8SAREA=YE
EVAP(K)=BSAREA*EVNT(NESET(X),1,J)
c
Cr****CSTIMATE ENDING STORAGE
c
IF (MRREL(K).GT.RCREL(K)) WRREL(K)=WRREL(K)-RCREL(K)
GOUT=RCRATE(K)+RCREL (K)+WRREL (K)
ESTOEST=BSTOR(K)+QINCK)-EVAP(K)-GOUT
c
C*****ESTIMATE AVERAGE SURFACE AREA AND RE-ESTIMATE NET EVAP
c
1F (ESTOEST.GT.DSTOR(K).AND.ESTOEST.LT.CONSTOR(K)) THEN
XESESTOEST
CALL STORARE (XE,YE)
ELSE
IF (ESTOEST.GE.CONSTOR(K)) THEN
XE=CONSTOR(K)
CALL STORARE (XE,YE)
ELSE
XEaDSTOR(K)
CALL STORARE (XE,YE)
END IF
END IF
EVAP(X)=( (BSAREA+YE) /2. )*EVNT(NESET(K), I, d)
c
C#***RE-ESTIMATE ENDING STORAGE
c
ESTOEST=ASTOR(K)+QIN(K)-EVAP(K) -WRREL (X)
¢
C****9CHECK AVAILABILITY FOR RECHARGE RELEASE
c
IF (ESTOEST.GT.DSTOR(K)) THEN
IF (ESTOEST-RCREL(K)-DSTOR(K)) 2,3,4
2 RELSESTOEST-OSTOR(K)
DIRR=0.
ESTOEST=DSTOR(K)
GO TO 20
3 REL=RCREL(K)
DIRR=0.
ESTOEST=DSTOR(X)
GO 70 20
4 REL=RCREL(K)
ESTOEST=ESTOEST-REL
c
Cow=a*CHECK AVAILABILITY FOR DIRECT RECHARGE DIVERSION
c
IF (ESTOEST-RCRATE(K)-DSTOR(K)) 6,7,8
6 DIRR=ESTOEST-DSTOR(K)
ESTOEST=DSTOR(K) s
GO TO 20 !
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7 DIRR=RCRATE(K}
ESTOEST=DSTOR(X)
GO TO 20

8 DIRR=RCRATE(K)
ESTOEST=ESTOEST-DIRR
END IF

IF (ESTQEST-CONSTOR(K)) 10,20,30
10 SPILL=0.
If (ESTOEST.GE.DSTOR(X)) GO TO 20
ESTOR(X)=0STOR(K)
GO TO 40
20 ESTOR(X)=ESTOEST
SPILL=0.
GO 70 40
30 SPILL=ESTOEST-CONSTOR(X)
ESTOR(K)=2CONSTOR(K)

40 QM(K, 1,Jd)3SPILL+REL+WRREL(K)
ADDR(K)=DIRR

IF (XRCR(X).EQ.0) THEN

IF (GM(CK,1,J).LE.RCREL(K)) THEN
ADDR(K)Y=ADOR(K)+QM(K,1,J)
aH(x,1,4)20.

ELSE

ADDR(X)=ADDR(K)+RCREL(K)

QM(K, 1,d)=0M(K, T, J)-RCREL(K)
END IF

END IF

IF (KRRES(X).EQ.1.AND,KRCR(X).EQ.1) ADDR(X)sDIRR

ELSE
c
C*****CALCULATE ADDITIONAL RECHARGE & MODIFIED FLOW FOR TYPE2 RES
C***** TYPE2 PROPOSED: KRRESs2 TYPE2 EXISTING: KRRES=3
c
QIN(K)=QH(K, 1, )
TESTSQINCK)-CONSTOR(K ) ~WRREL(K)
1F (TEST) 110,110,130
110 RECHRG(X)3RECHRG(X)+QIN(K)-WRREL(X)
QM(K, 1, J)3WRREL(X)
GO TO 140
130 RECHRG(X)3RECHRG(K)+CONSTOR(K)
GM(K, 1,J)=QIN(K) -CONSTOR(K)
140 CONTINUE
c
END IF
c
C*  WRITE (*,160) K,I,J,8STORCK),QIN(K),EVAP(K),REL,DIRR,SPILL
c*  1,ESTOR(K),QM(K,I,J),WRREL(K)
C*160 FORMAT(313,9F8.0)

c

IF (IPASS.LT.3) ESTOR(K)=BSTOR(X)
c

RETURN

END

c"'.' baddadad A DAL A DDAt At il DA a g et ot ol il g g ddd el dly s, 22

SUBROUTINE SYSOP
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c."'.""."""'."""'”"'.'t'""'"..."Q"""'.'”'”'.Q'..

c

¢

INTEGER*1 {,J,K,NCP,NYRS,KRRES(30),KRCR(30), NUSCP(30) ,KRES(30)
1, IDRCHC30),KUS(30, 15, KRCRP(30) ,NESET(30) , NLEV, [P, ISYSOPF
2,KWRS(30, 10, NWRS(30), IWR, IPASS, 1 YLD

INTEGER QN(30,56,12),0L(30,56, 12),AQM(30), ARECHRG(30)
1,4R(30,4),STOR1¢30), CONSTOR(30),0STCR(30), IRCNT
2,ADSHORT(30), ANEVAP(30)

COMMON /A/ DMF(4,12,12),PARF(30),0LVF(30),WRF(30),1,J,X,NCP,NYRS
1,KRRES,KRCR, NUSCP, IDRCH, XUS, KRES, IOP, IRCNT, CONV, SYSMIN, SYSDEM
2,KRCRP,NESET,AAA,BBB,DEM, SYSDEAD, SYSCON , I SYSOPF , XLCC, BEREL
3,WROLVF(30, 10),NWRS, IWR,KWRS, IPASS, IYLD

CCMMON /8/ QM(30,56,12),0N,0L,WR

CCMMON /C/ EVNT(30,56,12),£¢30,20),A¢30,20),C(30,20),STOR1
1,8STOR(30),ESTOR(30),CONSTOR, DSTOR, RCRATE(30) , RCREL(30) , NLEV
2,WRREL(30),0CUSD1¢30),QMUSO1(30),XESTOR(30),QMN(30)

COMMON /0/ D1V,DSHORT(30),0IN(30),SHORT(3,30),PREVALL(30)

COMMON /E/ AGN(30),AQL(30),ACM,ARECHRG,RECHRG(30),A0DR(30)
1,EVAP(30) ,ADSHORT , ANEVAP

Co****CALCULATE BEGINNING SURFACE AREA AND ESTIMATE NET EVAP

c

c

IF (1.E0.1.AND.J.EQ.1) THEN
BSTOR(X)=STOR1(K)

ELSE

BSTOR(X)2ESTAR(K)

END IF

XE=BSTOR(K)

CALL STORARE (XE,YE)

BSAREA=YE
EVAP(K)=BSAREA*EVNT(NESET(X),I,d)

Cee***ESTIMATE REQUIRED RELEASE (REL)

¢

Cowe**NO DEDICATED RELEASE TO ESTUARY

¢

IF (10P.EQ.1) THEN
BEREL=0.

CALL PHASES

END IF

REL=DEM

Cer***ESTIMATE ENOING STORAGE

c

c

ESTOEST=BSTOR(X)*QIN(K)-EVAP(X)-REL

C*****ESTINATE AVERAGE SURFACE AREA AND RE-ESTIMATE NET EVAP

c

IF (ESTOEST.GT.OSTOR(K).AND .ESTOEST.LT.CONSTOR(K)) THEN
XEsESTOEST

CALL STORARE (XE,YE)

ELSE

{F (ESTOEST.GE.CONSTOR(K)) THEN
XE=CONSTOR(K)

CALL STORARE (XE,YE)

ELSE

XE=DSTOR(K)

CALL STORARE (XE,YE) -

END IF N

N-13



END IF
EVAP(K)=( (BSAREA+YE) /2. ) *EVNT(NESET(X),(,J)
c
Cr*#**RE-ESTIMATE ENDING STORAGE
c
ESTOEST=BSTOR(K)+QIN(K)-EVAP(K)-REL
c
[~

IF (ESTOEST-CONSTGR(X)) 10,20,30
10 SPILL=0.
IF (ESTOEST.GE.DSTOR(K)) GO TO 20
REL=REL -ABS(ESTOEST-DSTOR(K))
IF (REL.LT.0.) RELS0.
ESTOR(K)=DSTOR(K)
G0 70 40
20 ESTOR(K)=ESTOEST
SPILL=0,
Go T0 40
30 SPILL=ESTOEST-CONSTOR(K)
ESTOR(K)=CONSTOR(K)
c
Cr****COMPUTE MODIFIED FLOW
c
40 GM(K,1,J)=SPILL+REL
c
C*****LRITE QUT MONTHLY SYSOP SUMMARIES AT FIRM YIELO
C***** AND CALCULATE E-0-M WSEL
c
IF (IPASS.€0.3) THEN
IF (K.EQ.26.AND.ISYSOPF.EQ.1.0R.K.EQ.29.AND.ISYSOPF .EQ.1) THEN
XESESTOR(K)
CALL STORELV (XE,YE)
WSEL=YE

WRITE (8,70) X,[,J,BSTOR(K),QIN(K) ,EVAP(K),REL,SPILL ,ESTOR(X),WSEL

1,0M(K,1,0

70 FORMAT(313,6F10.0,F10.2,F10.0)
END IF
END IF

XESTOR(K)=ESTOR(K)
IF (IPASS.LT.3) ESTOR(K)=BSTOR(X)

c

CH****CHECK MINIMUM SYSTEM STORAGE

c
IF (K.EQ.29) THEN
SYSTOR=ESTOR(24)+ESTOEST
IF (SYSTOR.LT.SYSMIN) SYSMINaSYSTOR
END IF

RETURN
END

c"'.""‘.ﬁ'.tﬁ.'.t.""'.ﬁ"'ﬁ"‘".'".."."'."OQ.&.'..Q".'.'.

SUBROUTINE PHASES
c"ﬁ*t'ii'ﬁi'."QO'Q'.ii'i'itiittt".i'.t'..“..'tﬁ""."‘tt"iﬁ"t
c

INTEGER*1 1,J,X,NCP,NYRS,KRRES(30),KRCR(30),KUSCP(30),KRES(30)

1, IDRCH(30),KUS(30, 15) , KRCRP(30) , NESET(30), NLEV, 10P, 1SYSOPF
2,KWRS(30, 10),NWRS(30), IWR, IPASS, 1YLD

INTEGER QN(30,56,12),0L(30,56, 12),AQN(30) ,ARECHRG(30)

1,UR¢30,4),STOR1(¢30),CONSTOR(30),0STOR(30), IRCNT
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2,ADSHORT(30),ANEVAP(30)

COMMON /A/ DMF(4,12,12),PARF(30),0LVF(30),WRF(30),(,J,K,NCP,NYRS
1,XRRES,XRCR, NUSCP, IDRCH,XUS KRES, [OP, IRCNT,CONV, SYSMIN, SYSDEM
2,XRCRP,NESET,AAA,BBB,DEM, SYSDEAD, SYSCON, 1SYSOPF, XLCC, BEREL
3,WROLVF(30, 10),NURS, IWR,KWRS, [PASS, [YLD

COMMON /B/ QM(30,56,12),0N,QL,WR
"COMMON /C/ EVNT(30,56,12),€(30,20),A(30,20),C(30,20),STOR!
1,85TOR(30),ESTOR(30),CONSTOR,DSTOR,RCRATE(30),RCREL (30) ,NLEV
2,WRREL(30),CCUSD1¢30),0MUSD1(30),XESTOR(30),QMN(30)

COMMON /D/ DIV,DSHORT(30),QINC30),SHORT(3,30),PREVALL(30)

COMMON /E/ AQN(30),AQL(30),ACM,ARECHRG,RECHRG(30),A0DR(30)
1,EVAP(30),ADSHORT , ANEVAP

c
C*****COMPUTE STORAGE AT KEY RESERVOIR LEVELS ON FIRST ENTRY
c
IRCNT=IRCNT+1
IF CIRCNT.EQ.1) THEN
C*****CHOKE STORAGE AT 155 FT-MSL

XE=155.

KK=26

CALL ELVSTOR (XE,KX,YE)

CHS155sYE

C*****CORPUS STORAGE AT TARGET LEVEL

XE=XLCC

XK=29

CALL ELVSTOR (XE,XX,YE)

SXLCCSYE

END IF

c
Cv****CALCULATE CHOXKE RELEASE
c

IF (1.E0.1.AND.J.EQ.1) ESTOR(29)aSTOR1(29)

IF (K.EQ.26) THEN

XLCCTSTaSXLCC+(SYSDEM*OMF(4,1,J)/DLVF(29))/100.+BEREL

IF (ESTOR(29).GT.XLCCTST) DEM=2000.

IF (ESTOR(29).LE.XLCCTST.AND.BSTOR(X).GT.CHS155) THEN

DEMa(SYSDEM*OMF (4, 1,4)/(DLVF(26)*OLVF(28)*DLVF(29)))/100.
1+(SXLCC-ESTOR(29) )/ (DLVF(26)*OLVF(28))+BEREL/(OLVF(26)*0LVF(28))

1f (DEM.LT.2000.) OEM=2000.

END IF

IF (ESTOR(29).LE.XLCCTST.AND.BSTOR(K).LE.CHS155) THEN

TEST=ESTOR(29)-DSTOR(29) - (SYSOEM*OMF(4,1,J)/0LVF(29))/100.-BEREL

IF (TEST.LT.O0.) THEN

DEM=-(TEST)/COLVF(26)*OLVF(28))

ELSE

DEM=2000.

END (F

END IF

END (F

c
Cre***CALCULATE CORPUS RELEASE

¢
IF (K.EQ.29) DEM=(SYSDEM*OMF(4,1,J)/0LVF(29))/100.+8EREL

RETURN
END

c"""0.""i.'"'.""t"'t"ii""i."".'.tﬁ.“'ﬁ'.'ﬁ"."".""'

SUBROUTINE ELVSTOR (XE,KK,YE)

c'.'""""..".""'"Q"""""""'Q'.Q.Q...""""""""Q.'..
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INTEGER*1 1,J,K,NCP,NYRS,KRRES(30),KRCR(30) ,NUSCP(30) ,KRES(30)
1, I0RCH(30),KUS(30, 15), KRCRP¢30) , NESET(30) ,NLEV, 1OP, I SYSOPF
2,XWRS(30, 10), NWRS(30), IWR, [PASS, IYLD

INTEGER ON(30,56,12),0L¢30,56,12),A0M(30) , ARECHRG(30)
1,WR(30,4),STOR1(30),CONSTOR(30),DSTOR(30), IRCNT
2,ADSHORT(30),ANEVAP(30)

COMMON /A/ OMF(4,12,12),PARF(30),DLVF(30) ,WRF(30),1,d,K,NCP,NYRS
1,XRRES,KRCR,NUSCP, IORCH,KUS, KRES, 10P, IRCNT, CONV, SYSMIN, SYSOEM
2,KRCRP,NESET,AAA,BBB,DEM, SYSDEAD , SYSCON, 1SYSOPF, XLCC, BEREL
3,WROLVF(30, 10),NWRS, IWR,KWRS, IPASS, 1YLD

COMMON /B/ GM(30,56,12),0N,0L,WR

COMMON /C/ EVNT(30,56,12),E(30,20),A(30,20),C(30,20),STOR1
1,BSTOR(30),ESTOR(30), CONSTOR,DSTOR, RCRATE(30) , RCREL (30, NLEV
2,WRREL(30),0CUSD1¢30),CMUSD1¢30),XESTOR(30),QMN(30)

COMMON /0/ D1V,DSHORT(30),QIN(30),SHORT(3,30),PREVALL(30)

COMMON /E/ AQN(30),AQL(30),AQM,ARECHRG,RECHRG(30),ADOR(30)
1,EVAP(30), ADSHORT, ANEVAP

c
C*****COMPUTE STORAGE FRGM ELEVATION BY LINEAR INTERPOLATION
c
L=2
9 IF (XE-E(KK,L)) 12,11,10
10 Lsb+1
G0 10 9
11 YE=C(KK,L)
GO TO 13
12 YESC(KK,L1)+(CCKK,L)-CLKK,L-1))/
1C¢ECKK, L) -ECKK, L=1))*(XE-E(KK,L-1))
13 CONTINUE
RETURN
END

c""""...'."..".."'.'."."..'"""’f"""'...""""i'...".

SUBROUTINE STORARE (XE,YE)

ci'."".'".'."'.'.‘Q""'Q'..Q.O.""""'ﬁ""."'"."."'Q.'"'-

¢
INTEGER*1 1,d,K,NCP,NYRS,KRRES(30) ,KRCR(30),NUSCP(30),KRES(30)
1, IDRCH(30),KUS(30, 15),XRCRP(30),NESET(30),NLEV, 1CP, ISYSOPF
2,XWRS(30, 10, NWRS(30), IWR, IPASS, 1YLD
INTEGER GN(30,56,12),0L(30,56,12),A0M(30),ARECHRG(30)
1,WR(30,4),STOR1¢30),CONSTOR(30),0STCR(30), IRCNT
2,ADSKORT(30), ANEVAP(30)

COMMON /A/ OMF(4,12,12),PARF(30),DLVF(30),WRF(30),1,J,K, NCP NYRS
1,KRRES,KRCR,NUSCP, IDRCH, XUS,KRES, 10P, IRCNT,CONV, SYSHIN, SYSDEM
Z,KRCRP,NESET,AM,BQB,DE”,SYSDEAD,SYSCUH,lSYSOPF,XLCC,lEREL
3,URDLVF(30, 10),NURS, IUR,KWRS, IPASS, IYLD

COMMON /B/ QM(30,56,12),0N,0L,WR

COMMON /C/ EVNT(30,56,12),E(30,20),A(30,20),C(30,20),STOR1
1,8STOR(30),ESTOR(30),CONSTOR,DSTOR,RCRATE(30),RCREL(30) ,NLEV
2,URREL(30),0CUSD1(30),aMUSD1(¢30) ,XESTOR(30) ,QMN(30)

COMMON 70/ DIV,DSHORT(30),Q18(30),SHORT(3,30),PREVALL(30)

COMMON /E/ AQN(30),AQL{30),AQM,ARECHRG,RECHRG(30),ADO0R(30)
1,EVAP(30),ADSHORT , ANEVAP

c
Crew**COMPUTE SURFACE AREA FROM STORAGE BY LINEAR INTERPOLATION
c

L=2 v

9 IF (XE-C(X,L)) 12,1%,10

N-16
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10 LaL+
GO 10 ¢
11 YE=A(K,L)
GO TO 13
12 YE=A(K,L-1)+(ACK,L)-A(K,L-1)V/
1¢CCX,L)=C(K,L-1))*(XE-C(K,i""))
13 CONTINUE
RETURN
END

c".'..'."..""""' (a2 222 a2 22 1222222224222 22122222222 2 2222 dldqld

SUBROUTINE STORELV (XE,YE.

c‘"'.t'”".t*'.t"'.O."." LAR R LR e s ca g el a2l d il ddddyddd il s daddddd

c

¢

INTEGER*1 1,J,K,NCP,NYRS,KRRES(30),KRCR(30) ,NUSCP(30) ,XRES(30)
1, 10RCH(30),KUS(30, 15),KRC2P(39)  NESET(30),NLEV, 10P, ISYSOPF
2,KWRS(30,10) , NURS(30), IUR, IPASS, IYLD

INTEGER QN(30,56,12),0L(20.56,12),AQM(30),ARECHRG(30)
1,WR(30,4),STOR1¢30),CONSTC¢30),DSTORC30), TRCNT
2,ADSHORT {30) , ANEVAP(30)

COMMON /A/ OMF(4,12,12),FARF(30),DLVF(30),WRF(30),1,d,X,NCP, NYRS
1,XRRES, KRCR, NUSCP, IDRCH, KUS,KRES, IOP, IRCNT, CONV, SYSMIN, SYSDEN
2,KRCRP,NESET,AAA, BBB,DEM, SYSDEAD, SYSCON, ISYSOPF,XLCC, BEREL
3, WROLVF (30, 10), NURS, IWR,XWRS, [PASS, [YLD

CCMMON /87 GM(30,56,12),av,0L,WR

COMMON /C/ EVNT(30,56,12,E(30,20),A¢30,20),C¢30,20),STOR1
1,8STOR(30),ESTOR(30), CCMETOR, 0STOR, RCRATE(30) ,RCREL(30) , NLEV
2,WRREL(30),GCUSD1(30),Cn:523¢30), XESTOR(30) , OHN(30)

COMMON 7D/ D1V,DSHORT(30),CINC30),SHORT(3,30),PREVALL(30)

COMMON /E/ AGN(30),A0L(37},AaM,ARECHRG,RECHRG(30),AD0R(30)
1,EVAP(30),ADSHORT,, ANEVAP

Cr****COMPUTE WSEL FRCM STORAGE 3Y LINEAR INTERPCLATION

c

L=22
9 IF (XE-C(K,L)) 12,11,10
10 LaL+1
GO TO9
11 YEsE(K,L)
GO 10 13
12 YE=E(K,L-1)+(E(K,L)-E(K,L-1))/
1¢CCK,L)-CCK,L-1))*(XE-C(K,L-1))
13 CONTINUE
RETURN
END

N=-17
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LAKE CORPUS CHRISTI - 1990 SEDIMENT, 1988 WATER USE

YEAR
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
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

BSTOR
(AC-FT)
237473
212906
219068
232256
112577
104767
110173
237473
198653
198646
80827
185342
192777
202479
144402
24978
194283
83027
177911
41522
217267
134203
28696
38172
219161
235215
217096
237473
157555
24325
31718
198823
90671
121117
234470
141725
173301
123969
237473
132211
233466
210280
152223
237473
100130
49942
89785
176420
226378
88772
53774
40594
230492
46903
156610
40844

INFLOW
(AC-FT)
363870
2578685
923133
175148
345700
307861
801278
1274044
1156461
181574
669547
466689
1177596
300045
164355
827056
209629
394558
163758
565620
248595
187543
289358
1287511
1325213
398661
437829
316667
153216
296766
556237
250366
334409
1755616
511784
312166
333019
2423389
273065
1011307
372386
377761
891942
527029
232880
326790
552763
1025948
205067
240851
260547
515077
118043
511574
166736
286818
577885

EVAP
(AC-FT)
46305
28057
25376
41089
61796
48717
41487
18384
30603
45655
40791
57499
33040
53022
30040
42580
67146
45935
46408
26930
70462
39312
26143
42353
25971
53404
26186
55848
32707
35635
19289
55651
30421
23346
43257
26851
49157
9583
39177
7228
40179
59328
14620
63061
29329
33208
42342
23420
69904
22111
19989
29584
47893
35194
28764
39352
38234

Y4

RELEASE
(AC-FT)
253738
253738
253738
253738
253738

. 253738

253738
253738
2537238
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738
253738

SPILL
(AC-FT)
88394
2290728
630830
0
37975
0
378753
1040741
872127
0
270503
148017
881115
51363
0
361433
0
0
o
109208
7457
0
o
810432
1029449
109638
137528
86999
0
0
116106
49128
19803
1365179
307533
0
79456
2046564
85412
649085
101655
122752
538333
347573
0
0
170047
698831
19030
0
0
41857
0
112934
0
0
289535

ESTOR
(AC-FT)
408544
24325
163228
31718
9888
198823
59527
90671
21109
121117
365865
234470
551025
141725
506324
173301
511539
123969
689314
237473
661144
132211
687603
233466
689314
210280
661445
152223
689314
237473
639085
100130
661297
49942
637866
89785
647311
176420
686041
226378
632642
88772
421848
53774
193779
40594
283087
230492
362024
46903
683061
156610
490926
40844
324624
34572

MAXWSEL
(FT-MSL)
218.22
88.09
206.20
86.75
189.65
94.00
181.60
94.00
184.60
94.00
205.49
94.00
216.25
94.00
214.60
90.43
214.03
94.00
220.50
94.00
220.50
94.00
220.50
94.00
220.50
94.00
220.50
94.00
220.50
94.00
220.50
24.00
219.90
85.61
220.50
93.07
219.22
94.00
220.50
94.00
220.50

218.05
84.38
208.27
81.78
200.65
94.00
205.25
92.46
220.50
94.00
220.39
88.34
211.89
80.37

MINWSEL
(FT-MSL)
207.73
75.27
191.11
75.39
136.30
55.53
161.26
84.71
177.57
78.69
136.30
75.33
210.33
88.42
211.50
77.40
212.00
87.25
206.88
75.55
219.36
87.80
218.92
81.05
219.16
88.44
219.37
89.12
218.62
84.40
218.43
85.56
216.92
77.02
218.38
75.89
216.79
75.37
218.42
86.29
218.12
84.54
208.44
75.49
191.83
75.47
© 193.83
77.01
198.74
78.77
204.41
75.73
211.88
72.92
202.99
76.60
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CHOKE CANYON RESERVOIR ~ 1990 SEDIMENT, 1988 WATER USE

YEAR
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
1974
1975
1976
1977
1978
1979
1980
1981

1982

1983
1984
1985
1986
1987
1988
1989

AVG

BSTOR
(AC-FT)
689314
660520
689314
689314
611989
584637
528785
653379
678751
673268
634483
645716
642083
678159
603852
494012
570580
474460
477781
410556
472233
388474
241030
30023
366553
689314
681313
689314
638883
408544
163228
9888
59527
91109
365865
551025
506324
511539
689314
661144
687603
689314
661445
689314
639085
661297
637866
647311
686041
632642
421848
193779
283087
362024
683061
490926

INFLOW
(AC-FT)
95745
902379
285645
68841
97524
78986
211313
449903
344743
73569
133696
109468
324500
37838
42806
221057
21452
154173
33564
257296
36051
40917
54537
426019
467583
132159
93821
122070
10164
30136
25595
88733
81111
395164
262149
78263
91460
463025
68327
336153
171564
152348
284347
238068
166528
162269
177086
310795
62676
36608
60192
161502
155805
678353
74164
60075
182148

EVAP
(AC-FT)
75413
18697
46394
85148
100877
81085
62719
34019
55477
88354
73019
89101
57071
88144
86176
54032
93572
74858
76789
62513
95810
92579
35227
40610
51013
89235
60186
76476
97915
59184
7623
15094
16578
19545
52989
70468
62245
69745
71798
64089
82299
86785
72108
100870
83312
81571
97937
70208
89885
71551
66120
24560
45143
72574
98694
82774
67469

K
’

RELEASE
(AC-FT)
24000
24000
24000
61019
24000
53753
24000
24000
24000
24000
49444
24000
24000
24000
66470
90456
24000
75994
24000
133105
24000
95781
230317
48880
24000
24000
24000
24000
142588
216268
171313
24000
32951
100863
24000
52496
24000
83347
24000
24000
24000
24000
24000
24000
61004
73511
69704
24000
24000
175851
222142
47634
31725
70488
167605
143604
61863

SPILL
(AC-FT)
25126
830888
215251
0

0

0

0
366512
270749
0

0

0
207353

0O0000O0OO00O00O0O0CO

69809
26925

1634
72026

000000000

132157
699
221605
63554
69432

' 160370

163427
0
30618
0
177857
2190

0

0

0

0
214254
0

0
59329

ESTOR
(AC-FT)
660520
212906
689314
219068
689314
232256
611989
112577
584637
104767
528785
110173
653379
237473
678751
198653
673268
198646
634483
80827
645716
185342
642083
192777
678159
202479
603852
144402
494012
24978
570580
194283
474460
83027
477781
177911
410556
41522
472233
217267
388474

134203

241030
28696
30023
38172

366553

219161

689314

235215

681313

217096

689314

237473

638883

157555

MAXWSEL
(FT-MSL)
220.50
94.00
220.50
94.00
220.50
94.00
220.47
93.09
219.75
94.00
216.06
89.89
219.15
94.00
220.50
94.00
220.50
94.00
220.10
90.92
219.62
94.00
219.63
94.00
220.50
94.00
220.10
94.00
216.71
87.33
215.82
94.00
215.29
92.70
211.99
93.53
211.12
89.50
211.61
94.00
210.73
94.00
.206.40
86.69
195.86
82.25
205.62
94.00
220.50
94.00
220.50
94.00
220.50
94.00
220.50
94.00

MINWSEL
(FT-MSL)
218.11
88.60
219.12
91.86
219.99
90.39
216.11
75.58
216.05
85.98
213.55
75.96
213.07
82.90
219.43
91.84
219.06
85.70
218.24
83.82
217.66
76.64
217.65
88.68
218.07
88.80
216.96
88.60
212.03
75.50
209.77
76.01
211.10
84.02
208.64
75.88
207.84
79.27
200.33
76.05
206.66
86.86
197.46
76.00
170.75
75.84
136.30
75.81
210.82
91.83
219.01
86.70
218.48
87.54
218.43
89.47
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CHOKE CANYON RESERVOIR - 2040 SEDIMENT, 1988 WATER USE

BSTOR INFLOW EVAP RELEASE SPILL ESTOR MAXWSEL MINWSEL
YEAR (AC-FT) (AC-FT) (AC-FT) (AC-FT) (AC-FT) (AC-FT) (FT-MSL) (FT-MSL)
1934 677964 95745 75108 24000 25133 649467  220.50  218.11

1935 649467 902379 18648 24000 831234 677964 220.50 219.12
1936 677964 285645 46343 24000 215302 677964 220.50 219.99
1937 677964 68841 84962 76072 0 585771 220.47 215.33
1938 585771 97524 98809 24000 0 560487 219.14 215.49
1939 560487 78986 77951 73882 0 487639 215.50 211.99
Fﬂ 1940 487639 211313 60412 ° 24000 0 614540 217.95 211.62
: 1941 614540 449903 33957 24000 339069 667416 220.50 218.28
1942 667416 344743 55317 24000 270893 661950 220.50 219.06
L" 1943 661950 73569 87988 24000 0 623531 220.11 218.25
Fﬂ 1944 623531 133696 72496 52790 o 631942 219.50 217.64
1945 631942 109468 88458 24000 0 628952 219.53 217.55

1946 628952 324500 56754 24000 205873 666825 220.50 217.98
1947 666825 37838 87724 24000 592938 220.10 216.96
1948 592938 42806 83939 90099 461706 216.71 210.96
1949 461706 221057 53511 69546 559706 215.80 209.67
1950 559706 21452 92664 24000 464495 215.29 211.10
1951 464495 154173 74141 74212 470314 212.10 208.49
1952 470314 33564 76153 24000 403725 211.24 207.96
1953 403725 257296 62888 112243 485889 212.74 201.65
1954 485889 36051 97433 24000 400507 211.84 207.78
1955 400507 40917 93129 102971 245325 207.52 198.27
1956 245325 54537 45091 188885 65886 197.41 179.97
1957 65886 426019 44271 59704 387830 207.25 170.92
1958 387930 467583 52384 24000 101165 677964 220.50 212.30
1959 677964 132159 88984 24000 27168 669971 220.50 219.01
1960 669971 93821 59913 24000 1915 677964 220.50 218.48
1961 677964 122070 76273 24000 72069 627691 220.50 218.42
1962 627691 10164 95918 143834 398104 218.22 207.65
1963 398104 30136 60423 179413 188403 206.24 193.85
1964 188403 25595 13468 190711 9820 192.90 136.29
1965 9820 88733 15181 24000 59372 182.09 162.05
1966 59372 81111 12711 63891 63880 181.17 172.27
1967 63880 395164 13380 79832 365831 205.95 136.29
1968 365831 262149 53190 24000 550791 216.70 210.79
1969 550791 78263 70269 62020 496765 215.08 211.31
1970 496765 91460 61700 24000 502525 214.09 212.03
1971 502525 463025 68616 97157 121812 677964 220.50 206.18
1972 677964 68327 71592 24000 699 650000 220.50 219.36
1973 650000 336153 63912 33892 212093 676255 220.50 218.93
1974 676255 171564 82138 24000 63718 677964 220.50 219.16
1975 677964 152348 86629 24000 69452 650231 220.50 219.37
1976 650231 284347 71973 24000 160641 677964 220.50 218.62
1977 677964 238068 100569 24000 163427 628035 220.50 218.44

CO0O00000O0O0CO0O

00000000

Fi
ﬁ\
F‘

1978 628035 166528 81579 80606 0 632379 219.15 215.92
1979 632379 162269 81301 47740 38900 626707 220.50 218.38
1980 626707 177086 96968 75319 0 631506 219.03 216.36
1981 631506 310795 70022 24000 173582 674697 220.50 218.22
1982 674697 62676 89595 24000 2215 621563 220.50 218.12
1983 621563 36608 69983 178772 0 409415 218.08 208.27
1984 409415 60192 68259 178018 0 223331 208.10 194.66
1985 223331 161502 27516 36578 0 320740 203.47 197.30
1986 320740 155805 48461 49168 , 0 378915 206.62 201.64
1987 378918 678353 72882 55553 257081 671752 220.50 206.51
1988 671752 74164 97312 168930 0 479674 220.39 211.82
1989 479674 60075 83903 100390 0 355457 211.82 205.35
AVG 182148 67413 60611 59883

\ K
'(
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LAKE CORPUS CHRISTI - 2040 SEDIMENT, 1988 WATER USE

YEAR
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
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

BSTOR
(AC-FT)
174673
169393
159483
171074
93767
60666
105263
174673
139292
139468
50906
127835
133593
143126
92139
17057
139000
56074
128954
20596
156147
83893
16539
26456
158048
174028
157638
174673
107361
6699
16128
139510
43881
73426
174673
93037
159274
76791
174673
85350
172289
152709
100489
174673
53907
43454
57484
119394
165229
46581
41261
26022
169322
29020
104841
23367

INFLOW
(AC-FT)
363875
2578928
923168
185731
345700
322012
801278
1254752
1156562
181574
671899
466689
1176556
300045
180966
812355
209629
393306
163758
550954
248595
192598
260231
1295121
1347257
398832
438027
316698
154092
270858
569874
250366
356160
1740832
511784
318862
333019
2425825
273065
1011575
372501
377776
892132
527029
246660
314495
556710
1022942
205085
242904
229528
507304
130306
531181
164805
256439
577343

EVAP
(AC~FT)
42097
28115
24976
31131
56018
45507
42433
17917
27331
38229
38249
53337
30835
50395
24141
41680
60647
43071
40209
23908
62227
28045
18407
38925
24722
47550
21159
53420
22847
29521
19231
50358
26515
15626
40325
20718
45244
1734
36336
6518
37587
55361
12797
57768
25205
30621
38990
22555
61988
16316
12860
31833
38701
33464
17807
30865
33828

K
’

RELEASE
(AC-FT)
231907
231907
231907
231907
231907
231907

© 231907

231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
231907
228471
231907
231846

SPILL
(AC-FT)
95150
2328816
654694
0
90876
0
457528
1040308
897148
0
324814
175686
904281
68729
0
416825
0
45447
0
159588
26714
0

0
892696
1074647
135764
167925
98682
0

0
195354
63729
68193
1392051
321187
0
138351
2094301
94145
686211
122586
142727
573244
358120
0
37937
223902
722645
29838
0

0
100265
0
189989
0

0
314484

ESTOR
(AC-FT)
169393
159483
171074
93767
60666
105263
174673
139292
139468
50906
127835
133593
143126
92139
17057
139000
56074
128954
20596
156147
83893
16539
26456
158048
174028
157638
174673
107361
6699
16128
139510
43881
73426
174673
93037
159274
76791
174673
85350
172289
152709
100489
174673
53907
43454
57484
119394
165229
46581
41261
26022
169322
29020
104841
23367
17034

MAXWSEL
(FT-MSL)
94.00
94.00
94.00
93.23
94.00
92.47
94.00
94.00
94.00
91.05
94.00
94.00
94.00
94.00
87.57
94.00
93.87
94.00
90.74
94.00
94.00
86.73
84.74
94.00
94.00
94.00
94.00
94.00
88.50
89.40
94.00
94.00
94.00
94.00
94.00
93.09
94.00
94.00
94.00
94.00
94.00
94.00
94.00
94.00
88.58
94.00
94.00
94.00
94.00
86.93
83.84
94,00
92.57
94.00
88.67
82.79

MINWSEL

(FT-MSL)
89.69
92.96
90.79
75.50
86.19
75.40
86.97
91.92
85.72
85.02
75.45
88.75
88.94
88.79
75.58
76.06
85.71
76.21
80.58
76.42
86.85
76.89
76.07
76.84
91.87
87.26
87.80
90.04
75.10
75.06
75.67
84.18
75.90
70.00
88.87
76.73
87.52
75.58
88.23
80.11
89.09
89.48
84.18
85.44
77.31
76.75
75.26
86.13
84.52
75.55
75.44
79.09
78.11
75.55
70.00
78.53



APPENDIX Q

1990 Yield Sumary - Full Water Rights Use




CHOKE CANYON RESERVOIR - 1990 SEDIMENT, FULL WATER RIGHTS USE

BSTOR  INFLOW EVAP RELEASE  SPILL  ESTOR MAXWSEL MINWSEL
YEAR (AC-FT) (AC-FT) (AC-FT) (AC-FT) (AC-FT) (AC-FT) (FT-MSL) (FT-MSL)
1934 689314 94137 75380 24000 24559 659513  220.50 218.08
1935 659513 899095 18682 24000 826612 689314 220.50 219.07

1936 689314 282578 46387 24000 212190 689314 220.50 219.95
1937 689314 66553 85036 60793 0 610038 220.47 216.03
1938 610038 95147 100518 24000 0 580667 219.60 215.89
1939 580667 76747 80739 52511 0 524162 215.89 213.39
1940 524162 208892 62338 - 24000 0 646716 218.88 212.84

1941 646716 446251 33999 24000 356566 678403 220.50 219.15
1942 678403 342179 55440 24000 268170 672971 220.50 218.98

1943 672971 71934 88249 24000 0 632656 220.05 218.17
1944 632656 131108 72871 47708 0 643185 219.54 217.56
1945 643185 107491 88763 24000 0 637913 219.48 217.48

1946 637913 323039 56851 24000 202112 677989 220.50 217.88
1947 677989 3el72 88030 24000 602131 220.09 216.89
1948 602131 42108 86120 64154 493965 216.64 212.03
1949 493965 218813 53968 89801 569008 215.77 209.77
1950 569008 20676 93371 24000 472313 215.22 211.00
1951 472313 153200 74778 73851 476884 211.96 208.62
1952 476884 32783 76654 24000 409013 211.05 207.76
1953 409013 256256 62580 129479 473209 211.66 200.41
1954 473209 34819 95829 24000 388199 210.77 206.64
1955 388199 39867 92609 93992 241466 206.38 197.49
1956 241466 53600 35524 229048 30494 195.91 170.93
1957 30494 423638 40510 49326 364296 205.51 136.30
1958 364296 464975 50842 24000 65116 689314 220.50 210.70
1959 689314 129998 89149 24000 25038 681125 220.50 218.94

[eNeNeoNoNoloNoNoNoNoNeo)

1960 681125 92020 60132 24000 0 689014 220.49 218.44
1961 689014 120224 76459 24000 70628 638150 220.50 218.40
1962 638150 9205 97825 140155 0 409375 218.19 207.77
1963 409375 29201 59305 214588 0 164683 206.26 191.24
1964 164683 24178 7802 171457 0 2601 189.82 136.30
1965 9601 87627 14942 24000 0 58287 181.47 160.99
1966 58287 79289 16374 32176 0 89027 184.31 177.29
1967 89027 393605 19055 98342 0 365234 205.46 136.30
1968 365234 259911 52859 24000 0 548286 216.16 210.29
« ~1969 548286 76661 70216 52016 0 502714 214.46 211.36
1970 502714 89371 61945 24000 0 506140 213.81 211.80

1971 506140 461321 69350 83735 125062 689314 220.50 206.56
1972 689314 65740 71707 24000 573 658774 220.50 219.26
1973 658774 333127 64005 24000 216409 687486 220.50 218.79
1974 687486 168908 82254 24000 60827 689314 220.50 219.11
1975 689314 150331 86758 24000 68318 660568 220.50 219.33
1976 660568 281524 72078 - 24000 156700 689314 220.50 218.57
1977 689314 235576 100838 24000 161904 638148 220.50 218.40

1978 638148 164323 83115 61631 0 657725 219.77 216.84
1979 657725 159600 81469 72906 25956« 636993 220.50 218.35
1980 636993 174974 97557 72161 0 642250 219.03 216.61
1981 642250 307470 70120 24000 169797 685802 220.50 218.18
1982 685802 60230 89833 24000 738 631461 220.50 218.09
1983 631461 34523 71492 173402 0 421091 217.99 208.40
1984 421091 59702 66211 218970 0 195611 208.23 191.97
1985 195611 159109 24575 47696 0 282449 200.62 193.81
1986 282449 153623 44976 29655 0 361441 205.22 198.65
1987 361441 675191 72539 71931 209743 682418 220.50 204.25
1988 682418 71622 98504 167162 0 488374 220.36 211.76
1989 488374 58471 82576 140807 0 323462 211.76 202.92
AVG 180156 67359 61347 57982

K



LAKE CORPUS CHRISTI - 1990 SEDIMENT, FULL WATER RIGHTS USE

YEAR
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
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

BSTOR
(AC-FT)
237473
211871
218688
232084
112219
105172
108979
237473
198717
198784
81443
185577
193018
202747
144791
24650
194362
83409
178142
42384
217492
134662
28534
38114
219187
235077
216965
237473
157536
24197
31444
198875
90712
120478
234338
142098
172766
124045
237473
132196
233411
209767
151906
237473
99872
49581
86604
177196
226322
88769
53378
40391
230436
46488
155954
40743

INFLOW
(AC-FT)
357841
2569210
914980
169977
340403
301362
795862
1262502
1149420
177332
663066
461923
1168803
295376
158796
820861
205128
389570
159633
559583
243656
182243
284448
1283072
1316437
391092
430700
310127
148402
291709
551268
245539
327460
1747054
506183
306415
327452
2412300
267303
1002547
364866
370304
883860
519446
227717
318701
550793
1014598
198129
235549
255845
509520
113045
502492
162244
281887
571536

EVAP
(AC-FT)
46205
28050
25373
40920
61801
48634
41392
18389
30602
45752
40776
57521
33056
53042
30016
42580
67158
45916
46470
26906
70502
39450
25946
42383
25966
53326
26124
55816
32819
35542
19195
55644
30401
23117
43268
26826
49134
9532
39163
7250
40127
59249
14545
63029
29086
32756
42184
23428
69840
22019
19910
29528
48072
35180
28534
39231
38191

./

RELEASE
(AC-FT)
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921
248921

SPILL
(AC-FT)
88316
2285421
627289
0
36726
0
377054
1033948
869830
0
269235
148039
877097
51368
0
359648
0
0
0
108648
7062
0
0
810694
1025659
106957
135147
85326
o
)
115719
49137
18372
1361156
306233
o
78117
2040418
84495
645160
99460
119995
534827
345096
0
o
169096
693122

16920 -

0

0
41026
0
108924
0

0
288049

ESTOR
(AC-FT)
211871
218688
232084
112219
105172
108979
237473
198717
198784
81443
185577
193018
202747
144791
24650
194362
83409
178142
42384
217492
134662
28534
38114
219187
235077
216965
237473
157536
24197
31444
198875
90712
120478
234338
142098
172766
124045
237473
132196
233411
209767
151906
237473
99872
49581
86604
177196
226322
88769
53378
40391
230436
46488
155954
40743
34478

MAXWSEL MINWSEL
(FT-MSL) (FT-MSL)

94.00
94.00
94.00
93.07
94.00
89.82
94.00
94.00
94.00
90.94
94.00
94.00
94.00
94.00
87.37
94.00
92.68
93.52
89.53
94.00
94.00
86.73
82.22
94.00
94.00
94.00
94.00
924.00
88.10
86.72
94.00
94.00
94.00
94.00
94.00
90.40
94.00
94.00
94.00
94.00
94.00
94.00
94.00
94.00
85.55
92.81
94.00
94.00
94.00
84.34
81.72
94.00
92.46
94.00
88.29
80.35

88.54
91.80
90.35
75.52
86.01
76.06
82.80
91.84
85.65
83.87
76.82
88.71
88.85
88.63
75.48
75.99
84.05
75.84
79.39
76.02
86.88
75.86
75.80
75.78
91.85
86.62
87.48
89.47
75.23
75.37
55.53
84.71
78.71
75.17
88.45
77.29
87.26
75.38
87.80
81.11
88.39
89.10
84.42
85.54
76.86
75.85
75.35
86.38
84.54
75.45
75.44
76.91
78.84
75.58
72.67
76.60



APPENDIX R

2040 Yield Summary - Full Water Rights Use




CHOKE CANYON RESERVOIR - 2040 SEDIMENT, FULL WATER RIGHTS USE

YEAR
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
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

BSTOR
(AC-FT)
677964
648462
677964
677964
586821
559227
488177
612721
667068
661653
621713
633350
628383
666656
$91222
464567
562733
466512
477220
409286
498374
410447
257738
78450
399124
677964
669784
677948
626960
403333
196424
2878
58425
64332
365201
548059
496655
500408
677964
647640
676138
677964
649357
677964
627100
631669
625836
634162
674458
620385
412782
231926
327517
387977
671113
481638

INFLOW
(AC-FT)
94137
899095
282578
66553
95147
76747
208892
446251
342179
71934
131108
107491
323039
J6l72
42108
218813
20676
153200
32783
256256
34819
39867
53600
423638
464975
129998
92020
120224
9205
29201
24178
87627
79289
393605
259911
76661
89371
461321
65740
333127
168908
150331
281524

235576

164323
159600
174974
307470
60230
34523
59702
159109
153623
675191
71622
58471
180156

EVAP
(AC-FT)
75073
18633
46335
84828
98741
78015
60348
33947
55278
87874
72604
88458
56694
87605
84101
53729
92897
74694
76717
64095
98746
95238
48623
45699
52945
88886
59856
76256
96083
61376
14995
15080
12884
13491
53052
70095
61618
68551
71491
63854
82086
86598
71941
100536
81570
81279
97248
70043
89537
70206
69229
28110
48957
73010
97335
84363
67706

¥4

RELEASE
(AC-FT)
24000
24000
24000
72867
24000
69781
24000
24000
24000
24000
46868
24000
24000
24000
84662
66918
24000
67797
24000
103073
24000
97339
184264
57264
24000
24000
24000
24000
136750
174733
195729
24000
60498
79245
24000
57970
24000
94330
24000
29535
24000
24000
24000
24000
78184
44515
69401
24000
24000
171920
171329
35407
44206
55413
163762
94460
58575

SPILL
(AC-FT)
24566
826961
212243
0

0

o

0
333957
268316
0

0

0
204073

[eNoNeNoRoNoReNeoNoNoNo)

109191
25293

~
(=]
\0
un
O

(e NeRoNoRoNoNoNoN-

120883
573
211240
60997
68340
156976
161904
o
39639
0
173131
767

o

0

0

0
263632
0

0
59529

ESTOR
(AC-FT)
648462
677964
677964
586821
559227
488177
612721
667068
661653
621713
633350
628383
666656
591222
464567
562733
466512
477220
409286
498374
410447
257738
78450
399124
677964
669784
677948
626960
403333
196424
9878
58425
64332
365201
548059
496655
500408
677964
647640
676138
677964
649357
677964
627100
631669
625836
634162
674458
620385
412782
231926
327517
387977
671113
481638
361287

MAXWSEL
(FT-MSL)
220.50
220.50
220.50
220.47
219.12
215.44
217.89
220.50
220.50
220.06
219.60
219.54
220.50
220.09
216.64
215.95
215.41
212.45
211.53
213.35
212.43
208.05
198.41
207.86
220.50
220.50
220.50
220.50
218.18
206.55
193.67
182.01
181.25
205.92
216.60
214.95
214.02
220.50
220.50
220.50
220.50
220.50
220.50
220.50
219.13
220.50
219.16
220.50
220.50
217.99
208.28
203.90
207.11
220.50
220.36
211.91

MINWSEL

(FT-MSL)
218.08
219.08
219.95
215.36
215.44
212.08
211.62
218.19
218.98
218.17
217.56
217.54
217.95
216.89
211.10
209.93
211.19
208.92
208.26
202.47
208.32
199.19
181.78
175.01
212.84
218.94
218.44
218.39
207.94
194.57
136.29
162.03
172.83
136.29
210.75
211.32
211.99
206.19
219.26
218.79
219.11
219.33
218.57
218.40
215.95
218.34
216.52
218.31
218.09
208.45
195.32
197.85
202.00
206.95
211.91
205.67



LAKE CORPUS CHRISTI - 2040 SEDIMENT, FULL WATER RIGHTS USE

YEAR
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
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

BSTOR
(AC-FT)
174673
169510
159449
171074
93399
62364
105483
174673
139697
139943
53826
128598
134173
143732
93445
17608
139786
58916
129820
23952
156542
85254
16891
26918
158245
174061
157847
174673
108493
6573
16029
139903
45061
73926
174673
94526
159085
77977
174673
86670
172403
152727
101098
174673
54773
44217
59627
120682
165344
47875
41368
26162
169437
28602
105133
23268

INFLOW
(AC-FT)
357846
2569455
915017
178465
340403
313502
795862
1246608
1149522
177332
662475
461923
1170181
295376
173213
804774
205128
385315
159633
541019
243656
184596
252965
1288653
1347422
391271
430700
310357
146008
263692
568331
245539
347370
1733629
506183
310600
327452
2416810
267303
1002803
364985
370319
884054
519446
239353
308408
548852
1016942
198149
234507
222353
500880
123274
528763
156739
249305
570620

EVAP
(AC-FT)
42134
28122
24981
31375
56160
45619

42478 -

17934
27406
38684
38555
53449
30902
50502
24285
41704
61234
43460
40737
24075
62455
28194
18174
39037
24563
47617
21258
53459
23163
29471
19503
50447
26585
15547
40429
21276
45338

1863
36412

6595
37638
55390
12811
57819
25146
30742
39175
22587
62058
16250
12795
31858
39345
33482
17867
30867
33947

s

’

RELEASE
(AC-FT)
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
224765
220737
224765
224693

SPILL
(AC-FT)
96110
2326629
653646
0
90513
0
459430
1038886
897106
0
324383
178135
904955
70396
0
416128
0
46185
0
159589
27725
0
0
893525
1082278
135103
167851
98313
0
0
200189
65170
67156
1392570
321137
0
138457
2093486
94130
685711
122259
141793
572904
356762
0
37491
223857
724929
28794
0
0
100983
0
193986
0
0
314797

ESTOR
(AC-FT)
169510
159449
171074
93399
62364
105483
174673
139697
139943
53826
128598
134173
143732
93445
17608
139786
58916
129820
23952
156542
85254
16891
26918
158245
174061
157847
174673
108493
6573
16029
139903
45061
73926
174673
94526
159085
77977
174673
86670
172403
152727
101098
174673
54773
44217
59627
120682
165344
47875
41368
26162
169437
28602
105133
23268
16941

MAXWSEL MINWSEL
(FT-MSL) (FT-MSL)

94.00
94.00
94.00
93.23
94.00
92.43
94.00
94.00
94.00
91.10
94.00
94.00
94.00
94.00
87.51
94.00
93.96
94.00
90.83
94.00
94.00
86.87
84.72
94.00
94.00
94.00
94.00
94.00
88.61
89.35
94.00
94.00
94.00
94.00
94.00
93.08
94.00
94.00
94.00
94.00
94.00
94.00
94.00
94.00
88.57
94.00
94.00
94.00
94.00
86.89
83.79
94.00
92.59
94.00
88.70
82.80

89.76
92.98
90.82
75.35
86.33
75.14
87.03
91.94
85.83
85.26
77.09
88.83
89.07
88.90
75.41
76.01
86.04
76.06
81.39
76.36
86.95
76.62
75.98
76.75
91.91
87.29
87.86
90.10
75.03
75.00
75.42
84.33
75.63
70.00
88.99
77.89
87.62
75.21
88.34
80.69
89.15
89.53
84.42
85.55
77.03
77.61
75.13
86.34
84.68
75.45
75.38
79.15
78.77
75.35
70.00
78.70
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LAKE CORPUS CHRISTI - 1990 SEDIMENT, TYPE 1 RECHARGE RESERVOIRS
ESTOR MAXWSEL MINWSEL
(AC-FT) (FT-MSL) (FT-MSL)

YEAR
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
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

BSTOR
(AC-FT)
237473
215459
217117
229185
112219
107360
104076
237473
199322
199386
85658
186360
193622
203351
146459
25300
195262
87753
180494
47592
217794
136309
23317
39021
219489
231165
215186
237473
147509
24197
31745
199480
92624
114266
234773
143910
162401
124415
237473
128333
231968
206951
151399
237473
98650
51197
69575
178128
225195
90289
53914
40917
230345
44538
145740
40743

INFLOW
(AC~FT)
357841
2422458
867733
168594
338715
290125
795753
1226530
1138353
177258
656792
461872
1162119
295175
153981
813092
205128
384021
159283
550856
238388
171081
286438
1278056
1244441
357691
421541
270309
153163
287921
534310
243089
315490
1739590
497411
290553
323347
2300078
258128
918236
350964
358096
839767
490288
226516
293857
565662
892895
192643
230692
251793
502993
107438
382501
166557
277902
551527

EVAP

(AC-FT)
46419
28086
25347
40736
61892
48586

41072 -

18418
30686
46162
41067
57589
33105
53105
30317
42597
67813
46457
47361
27164
70565
39249
25910
42401
25936
52712
25920
55008
31651
35550
19172
55740
29996
22411
43329
27239
48851

9718
38974

7116
39904
58881
13891
62809
29145
30655
41745
23444
69852
22244
19967
29606
48421
35043
26730
39345
38091

K4

RELEASE
(AC-FT)
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823
244823

SPILL
(AC-FT)
88613
2147891
585494
0
36859
0
376460
1001439
862780
0
270200
152197
874461
54138
0
355710
0
0
0
108667
4485
0
o
810365
962005
76135
128511
60441
0
0
102579
49381
19029
1351849
300120
0
67658
1932479
83471
562661
91253
109944
494979
321479
0
o
170541
577560
12874
o
0
39135
o
1432
0
0
272237

215459 94.00
217117 94.00
229185 94.00
112219 92.91
107360 94.00
104076 89.84
237473 94.00
199322 94.00
199386 94.00
85658 90.99
186360 94.00
193622 94.00
203351 94.00
146459 94.00
25300 87.49
195262 924.00
87753 92.84
180494 93.60
47592 89.70
217794 94.00
136309 94.00
23317 86.86
39021 82.25
219489 94.00
231165 94.00
215186 94.00
237473 94.00
147509 94.00
24197 87.46
31745 86.72
199480 94.00
92624 94.00
114266 94.00
234773 94.00
143910 94.00
162401 89.79
124415 94.00
237473 94.00
128333 94.00
231968 94.00
206951 94.00
151399 94.00
237473 94.00
98650 94.00
51197 85.62
69575 91.64
178128 94.00
225195 94.00
90289 94.00
53914 84.33
40917 81.71
230345 94.00
44538 92.48
145740 94.00
40743 87.56
34478 80.35

88.74
92.02
90.34
75.52
86.16
76.76
82.46
91.88
85.86
84.25
77.99
88.79
88.95
88.74
75.83
75.99
84.44
75.82
80.13
76.02
86.91
75.84
75.80
75.78
91.53
86.09
87.39
88.81
75.23
75.36
55.53
84.88
79.09
75.20
88.57
77.25
87.28
75.24
87.54
80.83
88.20
88.89

- 84.30

85.43
76.79
75.84
75.42
86.52
84.67
75.78
75.44
76.57
78.42
75.31
72.77
76.72



CHOKE CANYON RESERVOIR - 1990 SEDIMENT, TYPE 1 RECHARGE RESERVOIRS

YEAR
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
1870
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
AVG

BSTOR
(AC-FT)
689314
659177
689314
684309
602736
570078
506772
629416
675238
672643
632356
647395
636371
677989
600401
496801
560540
464630
473404
405777
477823
387736
239597
26710
343081
638089
642942
651901
637895
402891
160904
9113
56687
79413
350871
514948
458541
463442
689314
651826
687170
689314
660307
689314
632313
643133
618761
593142
685532
629031
423710
203017
266589
335648
679855
473509

INFLOW
(AC-FT)
93802
758605
236644
62165
90744
63933
207862
410515
334451
71934
128030
101635
318067
34319
41464
204842
20676
149148
32713
253570
29831
39192
52740
401318
366503
113251
90851
113161
9205
29201
22590
86411
66475
378779
239101
57068
87997
394402
58443
256391
161784
146591
247740
215361
154183
124393
161650
225955
57144
33312
59702
142935
145731
584936
66086
58407
162392

EVAP
(AC-FT)
75380
18678
46251
84337
99402
79665
61218
33930
55318
88221
73153
88659
56782
87907
86205
53503
92585
74417
76339
63091
95917
92803
33749
39319
47495
84398
57893
75858
97281
58435
7572
14838
15893
16897
51024
67648
59095
66284
71449
63753
82133
86746
72055
100729
82460
79917
93841
69089
89645
71582
67077
23896
43166
71845
97465
81223
66527

K4

RELEASE
(AC-FT)
24000
24000
24000
59402
24000
47574
24000
24000
24000
24000
39839
24000
24000
24000
58860
87601
24000
65958
24000
118434
24000
94528
231879
45629
24000
24000
24000
24000
146929
212752
166819
24000
27856
90423
24000
45827
24000
81360
24000
24000
24000
24000
24000
24000
60903
68848
93427
24000
24000
167051
213317
55468
33506
87739
174968
135138
60858

SPILL
(AC-FT)
24559
685790
171398
0

0

0

0
306763
257728
0

0

0
195666

2730

C0O000O0O0O0OYVWOOOOOO0O0OOOOOOOO

20887
482
133294
53508
64853
122678
147633
0

0

0
40477

00000

81144

o0

41682

ESTOR
(AC-FT)
659177
689314
684309
602736
570078
506772
629416
675238
672643
632356
647395
636371
677989
600401
496801
560540
464630
473404
405777
477823
387736
239597
26710
343081
638089
642942
651901
637895
402891
160904
9113
56687
79413
350871
514948
458541
463442
689314
651826
687170
689314
660307
689314
632313
643133
618761
593142
685532
629031
423710
203017
266589
335648
679855
473509
315555

MAXWSEL
(FT-MSL)
220.50
220.50
220.50
220.21
219.14
215.45
218.14
220.50
220.50
220.04
219.78
219.41
220.50
220.09
216.57
215.40
214.86
211.79
210.89
211.88
210.98
206.36
195.27
204.28
218.39
218.92
218.97
220.50
218.18
205.94
189.50
181.39
182.93
204.69
214.69
212.89
211.74
220.50
220.50
220.50
220.50
220.50
220.50
220.50
219.18
219.76
217.57
220.50
220.40
217.89
208.37
199.58
203.67
220.50
220.25
211.06

MINWSEL
(FT-MSL)
218.08
219.06
219.73
215.74
215.45
212.63
212.03
218.43
218.80
218.15
217.50
217.42
217.82
216.82
212.16
209.56
210.64
208.62
207.58
200.87
206.62
197.35
169.69
136.30
209.36
216.47
216.91
218.38
207.43
190.90
136.30
160.62
176.98
136.30
209.35
210.11
209.69
204.48
218.97
218.46
219.02
219.32
218.55
218.15
216.62
217.58
214.93
215.90
217.99
208.54
192.59
192.99
197.53
200.83
211.06
202.43
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CHOKE CANYON RESERVOIR - 1990 SEDIMENT, TYPE 2 RECHARGE RESERVOIRS

YEAR
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
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

BSTOR
(AC-FT)
689314
659177
689314
684309
605962
572988
511890
634218
675238
672643
632356
651133
639787
677989
600401
499174
564384
468118
480034
411820
487926
395193
249144
35214
339685
629868
634092
643567
637895
397774
158896
9113
56687
81450
350871
514948
456059
461086
689314
651826
687170
689314
660307
689314
632313
645730
619816
592966
685532
629031
427143
208771
270665
341478
679855
476631

INFLOW
(AC-FT)
93802
735562
233666
62165
90744
63933
207862
410459
334451
71934
128030
101635
318067
34319
41345
204842
20676
148681
32713
252901
28213
39192
52670
400207
361439
111850
90851
113161
9205
29201
22590
86411
66475
378779
239101
51151
87958
381970
58443
257003
161010
146510
245890
215360
154059
120717
158681
217711
57144
33312
59702
142824
145182
572908
66086
58407
160878

EVAP
(AC~FT)
75380
18678
46251
84297
99718
80037
61534
33930
55318
88221
73390
88980
56936
87907
86315
53730
92941
74958
76927
64125
96945
94254
36952
39422
47256
83627
57376
75645
96862
57908
7469
14838
16147
17522
51024
67630
58931
66127
71449
63752
82127
86746
72055
100729
82615
80056
94043
69074
89645
71765
67817
24217
43560
71963
97595
81730
66722

4

RELEASE
(AC-FT)
24000
24000
24000
56216
24000
44994
24000
24000
24000
24000
35864
24000
24000
24000
56257
85902
24000
61807
24000
112670
24000
90988
229648
56313
24000
24000
24000
24000
152464
210171
164913
24000
25565
91837
24000
42410
24000
80623
24000
24000
24000
24000
24000
24000
58027
66575
91489
24000
24000
163435
210257
56713
30809
92129
171716
132318
60145

SPILL
(AC-FT)
24559
662747
168419
0

0

0

o
311509
257728
0

0

0
198929

1918

Q0000000 OMOOODOOOOODOOOOOO

=)
» Y
o 0
NV

133907
52739
64772

120828

147633

32071

00000

70439

40588

ESTOR
(AC-FT)
659177
689314
684309
605962
572988
511890
634218
675238
672643
632356
651133
639787
677989
600401
499174
564384
468118
480034
411820
487926
395193
249144
35214
339685
629868
634092
643567
637895
397774
158896
9113
56687
81450
350871
514948
456059
461086
689314
651826
687170
689314
660307
689314
632313
645730
619816
592966
685532
629031
427143
208771
270665
341478
679855
476631
320990

MAXWSEL
(FT-MSL)
220.50
220.50
220.50
220.21
219.27
215.57
218.34
220.50
220.50
220.04
219.95
219.56
220.50
220.09
216.57
215.57
215.03
212.11
211.19
212.36
211.46
206.75
195.98
204.07
218.05
218.55
218.62
220.50
218.18
205.68
189.32
181.39
183.22
204.69
214.69
212.89
211.62
220.50
220.50
220.50
220.50
220.50
220.50
220.50
219.29
219.80
217.61
220.50
220.40
217.89
208.55
199.88
204.02
220.50
220.25
211.20

MINWSEL
(FT-MSL)
218.08
219.06
219.73
215.87
215.57
212.87
212.27
218.63
218.80
218.15
217.50
217.56
217.96
216.82
212.27
209.78
210.80
209.01
207.91
201.54
207.02
198.05
172.34
136.30
209.15
216.09
216.56
218.38
207.16
190.73
136.30
160.62
176.98
136.30
209.35
210.23
209.56
204.39
218.97
218.46
219.02
219.32
218.55
218.15
216.73
217.63
215.05
215.90
217.99
208.72
193.08
193.36
197.81
201.25
211.21
202.77



LAKE CORPUS CHRISTI - 1990 SEDIMENT, TYPE 2 RECHARGE RESERVOIRS
ESTOR MAXWSEL MINWSEL
(AC-FT) (FT-MSL) (FT-MSL)

YEAR
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
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

AVG

BSTOR
(AC-FT)
237473
217248
217420
229886
112218
108546
105215
237473
199623
199685
87792
186826
193922
203652
147289
26049
195894
90073
181664
50370
217944
137128
23315
39472
219639
231664
215393
237473
140834
24197
31895
199781
93638
115274
235073
144928
162064
125423
237473
126648
232180
206534
152223
237473
99857
52181
70144
178591
225345
91440
54364
41216
230495
44538
146349
40743

INFLOW
(AC-FT)
357841
2419661
866344
166354
338715
288312
795753
1229866
1138353
177258
653998
461872
1164413
295175
152151
811898
205128
381104
159283
546297
238142
168593
284869
1285568
1253761
360346
421541
261358
157055
286107
517838
238813
313879
1740583
497411
287490
323347
2290957
255125
925355
349535
355648
829787
498460
224494
291432
564299
882979
190442
228150
249642
500967
105542
379666
164120
275920
550161

EVAP
(AC~FT)
46521
28100
25356
41238
61954
48857
41197
18411
30729
46366
41212
57625
33130
53137
30607
42606
68164
46728
47791
27290
70653
39621
25927
42405
25891
52918
26027
54488
30907
35624
19107
55794
30054
22600
43371
27570
48903
9877
38903
7062
39973
58906
13787
62897
29386
30684

41768 .

23458
69952
22441
20005
29667
48714
35071
26941
39401
38175

RELEASE
(AC-FT)
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242784
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785
242785

SPILL
(AC-FT)
88760
2148603
585737
0
37649
0
379513
1006520
864778
0
270968
154366
878769
55617
0
356662
0
0
0
108649
5521
o
0
820212
973059
80914
130650
60724
0
0
88060
46378
19403
1355400
301400
0
68300
1926245
84262
569976
92423
108268
487966
330395
)
)

- 171299

569982
11610
0

0

© 39237
0

0

0

0
272826

217248
217420
229886
112218
108546
105215
237473
199623
199685

87792
186826
193922
203652
147289

26049
195894

90073
181664

50370
217944
137128

23315

39472
219639

231664

215393
237473
140834
24197
31895
199781
93638
115274
235073
144928
162064
125423
237473
126648
232180
206534
152223
237473
99857
52181
70144
178591
225345
91440
54364
41216
230495
44538
146349
40743
34478

94.00
94.00
94.00
92.96
94.00
89.85
94.00
924.00
94.00
91.01
94.00
94.00
94.00
94.00
87.56
94.00
92.92
93.64
89.79
94.00
94.00
86.92
82.27
94.00
94.00
94.00
94.00
94.00
87.03
86.72
94.00
94.00

. 94.00

94.00
94.00
89.77
94.00
94.00

94.00.

94.00
94.00
94.00

- 94.00

94.00
85.67
91.62
94.00
94.00
94.00
84.33
81.71
94.00
92.49
93.82
87.60
80.35

88.84
92.13
90.39
75.51
86.24
77.13
82.59
91.89
85.97
84.45
78.37
88.83
89.00
88.79
76.19
75.99
84.65
75.81
80.53
76.02
86.97
75.82
75.80
75.78
91.55
86.21
87.48
88.37
75.23
75.36
55.53
84.98
79.30
75.19
88.64
77.24
87.35
74.92
87.43
80.72
88.29
88.90
84.43
85.54
76.79
75.84
75.42
86.59
84.78
75.84
75.44
76.57
78.42
75.31
72.76
76.78
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