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WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

FOREWORD

This bulletin presents the twenty-first compilation of stream discharges and related
data concerning the international portion of the Rio Grande, prepared jointly by the United
States and Mexican Sections of the International Boundary and Water Commission. The streanm
flow data and kindred subjects pertain to the Rio Grande and its important tributaries near
their confluence with the main stream from Elephant Butte Dam, New Mexico to the Gulf of
Mexico. The first publication in the series was Water Bulletin No. 1 for the year 1931.
The present volume contains the information for the year 1951.

International stream gaging on the Rio Grande was initiated in 1889, when the station
at Bl Paso, Texas was established. A number of stations on the Rio Grande and its tribu-
taries downstream from Bl Paso were established in 1900 and operated until 1914. Between
1914 and 1923, except for a few months in 1919 and 1920, all stream gaging work on the
international reach of the river was suspended. In 1923 the work was resumed and carried on
independently by the two countries until 1931, when the present joint program of stream
measurement was started.

During 1951 the United States Section of the Commission operated the stream gaging sta-
tions on the Rio Grande at El Paso, American Dam, Island, County Line, Fort Quitman, Upper
Presidio, Lower Presidio, Johnson Ranch, Langtry, Del Rio, Zapata, Rio Grande City, Hidalgo,
and Lower Brownsville. The Mexican Section operated the stream gaging statlons on the main
stream at Judrez, Bagle Pass, Laredo, Roma, and Matamoros. Rach Section operated the gaging
stations on tributary streams, floodways, and diversions within its own country.

The total drainage area within the outer rim of the Rio Grande Basin is 335,500 square
miles. However, nearly half of this area yields no runoff to the river, the estimated
productive area of the watershed being 171,800 square miles. Approximately 8,300,000 acre-
feet of storage has been provided. A present total of 2,700,000 acres are irrigated. The
residual flow from the Rio Grande that escaped to the Gulf of Mexico averaged 2,800,000
acre-feet per year for the period 1934-1951.
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General Hydrologic Conditions for 1951
Along and Adjacent to The International Portion of the Rio Grande

During the year 1951, the weather was drier and slightly warmer than usual on the
watershed of the Rio Grande below Elephant Butte Dam. Mean annual temperatures averaged
about 101% of normal on the effective watershed and about normal in the Lower Rio Grande
Valley. Ewaporation in both the United States and Mexico averaged about 107% of normal.
Rainfall was subnormal on practically all subdivisions of the watershed, averaging about 61%
of normal on the effective watershed and about 88% in the Lower Valley.

The volume of yearly flow of the Rio Grande was the lowest of record at all places from
below Elephant Butte Dam to the Gulf, except at Langtry, where the flow was about 43% of
normal. The yearly flow of 5,795 acre-feet at County Line gaging station was only about 2%
of its normal volume of 233,587 acre-feet. At Rio Grande City gaging station, where the
largest annual volume was recorded, it was 1,920,600 acre-feet, or 41% of the normal flow of
4,635,415 acre-feet. At Lower Brownsville gaging station, the lowermost station on the
Rio Grande, the annual flow was 618,873 acre-feet, or 23% of the 1934-1951 normal flow of
2,724,634 acre-feet.

The total annual flow of the measured tributaries below Fort Quitman, in both the
United States and Mexico, was also below normal. The total flow of these tributaries in the
United States was 398,141 acre-feet, or 41% of the normal total flow of 968,654 acre-feet.
New minimum yearly flows were recorded at Alamito Creek, Pecos River, Goodenough Spring,
Devils River, and San Felipe Creek gaging stations, 1In Mexico, the total measured tributary
flow, excluding the Rio San Juan, was 865,094 acre-feet, or about 50% of the normal flow of
1,742,854 acre-feet. The yearly flow of the R{o Conchos near Ojinaga and the flow of the
Rfo San Juan entering the Rio Grande above and below Rio Grande City were the lowest of
record.

Return flow to the Rio Grande at Maverick Power Plant near Eagle Pass was 658,500 acre-
feet, or 93% of the 3-year average.

There were no floods of consequence on the Rio Grande during 1951. The greatest rate
of discharge recorded was 78,750 second-feet at Roma gaging station on September 15.

For all reservoirs in the Rio Grande Basin of greater capacity than 15,000 acre-feet,
excepting Bluewater Reservoir, the average amount of water in storage in 1951 was 1,412,600
acre-feet, or 36% of the normal 3,969,600 acre-feet. In the United States, stored water in
these reservoirs averaged only 24% of normal, while in Mexico, it averaged 43% of normal.
Elephant Butte and Caballo Reservoirs, together, held less water at the end of 1951 than
they have at the end of any year since storage began. They also held less water in storage,
on the average, during 1951 than for any year since storage began. La Boquilla Reservoir in
Mexico held less water in storage at the end of 1951 and less on the average during the year
than for any year since 1930.

Diversions from the Rio Grande into the American Canal near El Paso, Acequia Madre near
Jufirez, and the Maverick Canal at Las Moras Creek were the lowest of record. Diversions for
irrigation on the United States side below Rio Grande City were 94% of the 1942-1951 aver-
age. Diversions for irrigation to Mexico through the Retamal Canal were 50% of the 1942-
1951 average. Diversions for municipal uses in the United States and in Mexico were 130%
and 148%, respectively, of the average for the most recent ten years.

Water available for irrigation in the Lower Rio Grande Valley was critically short
during the year. At Lower Brownsville gaging station, there was no flow in the river all
day, or part of the day, for 193 days of the year. The longest period of continuous no-flow
wag for 26 days im January.

The total reported acreage irrigated from the Rio Grande and its tributaries below
Bl Paso, Texas did not change greatly during 1951. There was an increase of 3% on the
United States side and a decrease of 14% on the Mexican side. The increase in area irri-
¢gated in the United States was quite uniformly distributed along the river from Presidio,
Texas to the Gulf of Mexico. The decrease in Mexico occurred principally above Fort Quitman,
along the Rfo San Juan below Marte G6mez Dam, and between Hidalgo and Matamoros.

The 1951 investigations of the quality of Rioc Grande water extended from El Paso to
Mercedes, Texas. The annual tonnage of salts, or total dissolved solids carried by the
river, was below normal. At all silt-sampling stations on the Rio Grande, the total quan-
tity of suspended silt which passed during the year was much below normal.
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RIO GRANDE BELOW ELEPHANT BUTTE DAM, NEW MEXICO

DESCRIPTION: Water-stage recorder 3,800 feet below Elephant Butte Dam, and cable with sit-
down cable car and winch 100 feet below the recorder. Blephant Butte Dam is 135.1 river
miles above the American Dam at El Paso, Texas. The zero of the gage is 4,242.09 feet
above mean sea level, U.8.C. & G.S. datum.

RECORDS: Based on 50 current meter measurements during the year, a continuous record of gage
heights, and a stable rating curve. Records (marked "subject to revision") were furnished
by the United States Geological Survey. Records available: January 1915 through December
1951.

REMARKS: Reservoirs, diversions, and drainage returas modify the river flow at this station.
Beginning December 1940, hydroelectric power generation facilities for 27,000 kva were
placed in operation at Elephant Butte Dam. ’

EXTREME FLOWS FROM RECORDS:

Average Flow in Second-Feet

Daily: Max . 8,220 May 22, 1942 Min. 0 occagionally
Monthly: Max. 7,600 May 1942 Min. 3.0 Jan. 1930
Yearly: Max. 2,510 1942 Min. 592 1951

Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1] 590 1,040 995 1,510 136 812 1,130 182 476 3.4 3.4 3.4
2| 806 | 1,10 okl | 1,k80 51k 834 1,090 560 Th8 3.0 k.o 4.6
38| 89 821 930 1,510 508 8ok 1,060 458 762 3.7 3.0 k.0
4| 926 658 860 | 1,hs0 510 847 1,050 557 762 6.9 27.0 3.7
5| 869 858 951 1,470 493 872 1,040 550 762 7.8 L3 3.7
6| 890 863 956 | 1,k50 510 1,050 1,010 237 806 3.7 3.7 3.7
7| 684 982 906 | 1,460 ko3 1,050 1,050 6.0 762 3.h 3.h 3.k
8| ous 962 | 1,000 | 1,380 276 1,060 1,050 h.6 Thi 7.4 3.0 3.h
9 {1,070 1,050 900 1,450 267 1,040 1,070 4.6 635 3.7 3.4 3.7

10 {1,010 886 84k | 1,520 291 1,040 1,070 242 476 R 3.0 L9

11| 9% 0L 67k | 1,520 354 1,020 1,060 498 386 3.4 3.4 k.3

12 /1,010 916 715 | 1,530 19% 1,050 1,060 50k 25.0| 3.4 b.3 5,2

18| 914 | 1,020 | 1,200} 1,510 11.0{ 1,060 994 8 5.1| 3.% 3.4 L9

14| 696 | 1,020 | 1,440 1,500 156 1,060 1,000 516 5.1} 3.b 3.4 3.7

15| 9ok | 1,030 | 1,330 1,470 220 1,080 1,010 530 he! 34 3.7 3.7

18] 936 | 1,360 | 1,000 | 1,160 327 1,070 1,000 sel 5.1| 3.1 3.4 3.4

17] 957 | 1,340 98k 789 341 1,060 1,010 612 3.2] 3.1 3.4 3.4

18 902 930 884 Th 372 1,060 1,020 608 3.2 3.4 L6 4.0

19| 976 913 | 1,250 | - 662 e 1,050 1,030 610 3.5 3.4 b0 | 13.0

20| 8u7 875 992 676 L6k 1,060 986 616 3.5 3.4 3.4 4.0

21| 706 937 95k 530 50k 1,050 ko8 632 2.9 3.4 3. 4.3

22| 890 907 962 332 501 1,050 hse 630 2,61 3.4 3.4 3.7

28| 891 908 | 1,010 720 539 1,030 712 696 8.6 2.8 3.4 3.7

24| 86k 9kl 918 695 530 993 659 859 3.2 2.8 3.7 3.4

25| 898 T75 832 473 788 1,0k0 739 862 2.9} 6.7 63.0 3.4

26| 932 900 985 418 8U7 1,320 1,310 835 2,9 b3 k.0 3.4

27| 905 | 1,100} 1,190 430 831 1,190 675 730 481 3.1 3.7 3L

28| 701 | 1,030| 1,300 Ly 843 1,380 330 Lok 3.8 k.o 3.4 3.h

20| 880 1,540 280 832 1,310 286 318 k2| 3.1 3. 3.4

80 | 1,020 1,660 S0l 85 1,300 578 530 35| L.o 3.4 | ko

81| 1,270 1,550 782 616 497 4.0 4.6

Sum 26,866 1,06k 1,642 15,650.2 121.5 138.8

s 0% s T w9690 b 27,645 7,413.3 191.2
Current Year 1951 Period 192k-1951
Acre-Feet|
Extreme Gage _M"_"MT"“"F“' ::"8: Total Acre-Feet _
Feet i ond- o

Month High | Low |Day Hieh Day Lov Feet |Acre-Feet| Normal | Maximum | Minimum (19421951

Jan. 31 | 1,270 1| 590 896 55,100 | 26,459 86,500 184 | 60,620

Feb. 16 | 1,360 | 658 960 53,300 | 38,471 76,300 969 | 58,730

Mar. 30 | 1,660 1] 674  [1,050 64,800 64,179 95,300 1,520 | 72,220

Apr. 12 | 1,530 29| 280 [1,040 61,600 | 100,91k 162,000 57,200 | 82,310

May 30 854 13 11.0 | 483 29,700 | 106,411 k67,000 29,700 |111,450

June 28 | 1,380 3| 8ok [1,050 62,800 | 113,808 363,000 62,800 {10k,160

July 26 | 1,310 29| 286 892 54,800 | 112,171 211,000 54,800 | 89,980

Aug. 25 862 $8 4.6 505 31,000 | 104,661 161,000 31,000 | Th,kko

Sept. 6 806 22 2.6 | 247 1h,700 | 64,885 129,000 14,700 | 50,320

Oct. 5 7.8 [ %23 2.8 3.9 241| 29,619 72,100 241 | bs,700

Nov. 25 63,0 {1 3.h 6.4 379 | 28,340 158,000 379 | 42,016

Dec. 30 ko [$1 3.4 4.5 275| 27,924 87,300 275 | bs,u56

Yearly | 1,660 2.6 | 59 428,695 | 817,842 | 1,818,800 | 428,695 |837,k02

% And other days ¢ Mean dally
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RIO GRANDE BELOW CABALLO DAM, NEW MEXICO

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and
heavy weights, located .8 river mile below Caballo Dam and 106.8 river miles above the
American Dam at El Paso, Texas. The zero of the gage is 4,140.90 feet above mean sea
level, U.8.C. & G.S. datunm.

RECORDS : Based on 86 meter measurements during the year and a continuous record of gage
heights. Records, subject to revision, were furnished by the El Paso office of the United
States Bureau of Reclamation. Records available: February 26, 1938 through December 1951.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.
In addition to the outflow from Caballo Dam listed below, 1,426 acre-feet of water was di-
verted in 1951 into Bonita lateral, a small irrigation canal just below Caballo Dam. Prior
to 1938, discharge records were kept at Percha Dam, a low diversion dam about 1.5 miles
downstream from this station. Small accretions to the river take place between this sta-
tion and Percha Dam.

EXTREME FLOWS FROM RECORDS:

Average Flow in Second-Feet

Daily: Max. 7,650 May 20, 1942 Min. .6 several days Nov., Dec. 1951
Monthly: Max. 6,710 May 1942 Min. .6 Dec. 1951
Yearly: Max. 2,480 1942 Min. 648 1951

Mean Daily Discharge in S d-Feet 1951 —— Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec
1| 1.3 1.9 2.7] 1,780 5683 548 1,980 1,680 | 1,000 1.2 6 K
2| 1.k 2.0 2.7/ 1,750 53k 532 1,8% 1,680 | 1,050 1.2 .6 6
8| 1.3 1.8 2.7| 1,760 278 Y27 1,820 1,610 | 1,020 1.2 .6 .6
4] 1.1 1.7 2.7| 1,760 298 412 1,510 1,660 | 1,020 1.1 .6 .6
5| 1.0 1.6 2.7| 1,680 287 413 1,260 1,670 | 1,060 1.1 6 .6
6| 1.1 1.6 185 | 1,690 262 615 1,100 1,530 | 1,130 1.1 .6 .1
7] 1.2 1.6 465 | 1,670 257 13 1,120 1,430 | 1,230 1.0 .6 K
8| 1.3 1.7 463 | 1,600 156 802 1,260 1,360 | 1,330 1.0 7 7
ol 1.3 1.7 k7l | 1,580 208 955 1,240 1,240 | 1,3k0 1.0 7 .6

10 1.3 1.7 558 | 1,640 299 882 1,380 1,380 | 1,290 1.0 1 .6

11 1.3 1.6 603 1,580 295 871 1,570 1,740 1,180 .9 N .6
12| 1.3 1.6 877 | 1,470 298 919 1,600 1,840 510 .9 T .6

18| 1.3 1.6 979 | 1,440 314 | 1,050 1,640 1,810 22.0 .8 N .6

14| 1.2 1.6 |1,080 | 1,190 343 | 1,160 1,760 1,850 L3 .8 7 .6

1] 1.2 1.5 |1,270 | 1,030 o | 1,270 1,910 1,970 k.0 7 i .6

16| 1.2 1.5 |1,250 960 362 | 1,kbko 1,770 1,950 3.7 7 7 .6

17| 1.2 1.5 {1,310 92k 22 | 1,620 1,590 1,950 3.5 7 .6 .6

18| 1.2 1.5 |1,550 88L 491 | 1,560 1,520 2,130 3.3 7 .6 .6

19| 1.2 1.5 |1,750 806 138 | 1,530 1,460 2,310 3.1 7 .6 .6

20 1.2 1.7 |1,690 778 551 | 1,630 1,540 2,280 2.9 K 6 .6

21| 1.3 2.0 |1,620 758 453 | 1,600 1,950 2,280 2.7 K% .6 .6

22| 1.3 2,3 11,560 129 450 1,670 2,220 2,300 2.5 N T .6

28| 1.3 2.6 |1,670 723 378 | 1,840 2,190 2,190 2.3 N 7 .

24 1.3 2.6 |2,020 622 435 2,070 2,10 1,810 2,1 7 N .6

25| 1.3 2.5 |2,1k0 Lg2 361 | 2,0k0 2,070 1,600 2.0 T .7 .

26| 1.3 2,5 |2,110 460 429 | 1,970 1,940 1,590 1.8 K K .6

27| 1.h 2.6 |2,050 505 3 | 1,970 1,720 1,3h0 1.6 N N .6

28| 1.5 2.6 (1,960 631 436 | 1,910 1,660 1,130 1.5 g i 6

29| 1.6 1,950 T1h Yo | 1,850 1,740 1,010 1.4 T T .6

80| 1.7 1,860 608 k6o | 1,870 1,670 933 1.3 N .7 .6

81| 1.8 1,810 465 1,600 887 7 .6
m 2.6 34,211 38,139 52,140 26.2 19.0

Su 40.4 ? 35,167.5 11,827 51,770 13,226.0 19.8

Current Year 1951 Period 1938-1951
(Acre-Feet|
E Gage § Extreme Second-Feet Average | Total Acre-Feet
Month Feet High Low Second- - — Averag
High Low |Day Day Feet |Acre-Feet| Normal Maximum Minimum [1942-1951

Jan. 31 1.8 5 1.0 1.3 80.1 1,140 4,850 80.1 1,2h3

Feb. 123 2.6 (115 1.5 1.9 104 17,637 6,300 104 18,476

Mar . 25| 2,140 (%1 2.7 {1,130 | 69,800 82,078 | 120,000 | 49,300 86,570

Apr. 1] 1,780 26| »0 |1,1k0 | 67,900 | 120,600 | 212,000 | 67,900 |124,100

May 1 583 81 156 382 | 23,500 | 116,808 | 112,000 | 23,500 123,280

June 2k | 2,070 | 42 |1,270 | 75,600 | 131,872 | 354,000 | 75,600 |137,290

July 22 | 2,220 6 11,100 |1,670 [103,000 | 135,943 | 234,000 | 97,800 |1ko,810

Aug. 19 | 2,310 31 887 1,680 1103,000 131,129 179,000 |103,000 136,250

Sept 9 1 1,340 30 1.3 | s | 26,200 66,136 | 181,000 | 26,200 67,410

Oct. 11 1.2 |15 q .8 52.0| 11,835 35,400 52.0 | 11,322

Nov. %8 Rt .6 N 39.3| 6,306 14,400 39.3 | 5,702

Dec.. t1 T2 .6 6| 37.7] 6539 | 19,100 37.7 | 6,290

Yoarly 2,310 .6 48  |hé9,313.1| 828,023 |1,795,670 [u69,313.1 858,743
%+ And other days Mean dally
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RIO GRANDE AT EL PASO, TEXAS

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and
heavy weights. The recorder 1is located 5 miles northwest of El Paso, Texas, 6 miles
northwest of Judrez, Chihuahua, and 1.9 river miles above the American Dam. The cable and
staff gage are located 1 mile downstream from the recorder in the pass opposite Courchesne
Quarry. The zeros of the gages at the recorder and at the cable are 3,722.30 feet and
3,720.51 feet, respectively, above mean sea level, U.S.C. & G.S. datum.

RECORDS : Discharges in 1951 were computed by taking the sum of the flows in the American
Canal and the flows at the station below American Dam.  Records available: 1889 through
December 1951.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

EXTREME FLOWS FROM RECORDS: Momentary: Max. 24,000 second-feet on June 12, 1905, with a
gage height of 8.0 feet at the lower gage. Min. occasionally no flow. Since Elephant
Butte Dam was closed in 1915, the largest peak flow to pass this station was 13,500
second-feet on September 3, 1925.

Average Flow in Second-Feet

Daily: Max. 23,680 June 12, 1905 Min. 0 occasionally
Monthly: Max. 14,300 June 1905 Min. 0 occasionally
Yearly: Max. 2,780 1905 Min. 70.1 1902

Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary

Day| Jan. Feb. March |  April May June July Aug. Sept. Oct. Nov. Dec.
1] 137 136 85.3 | 546 436 283 736 767 e 141 981 93.6
2| 1k | 1k 8k.2 | 526 478 293 70k 721 353 133 89.7 | 92.8
8| 140 140 81.2 459 148 340 656 THT 325 129 91.7 90.2
4] 1kk 137 16.5 k10 L54 362 658 676 286 125 98,2 89.6
6| U8 138 77.% | 75 430 326 676 736 268 130 97.5 | 86.4
6| 12 {132 .5 | %70 339 338 578 856 263 132 96.1 | 86.3
7| %0 131 70.9 | 391 305 330 143 692 255 128 95.4 | 8.2
8| 137 | 128 76.2 | k26 282 320 438 613 226 122 9k 7 | 92.7
9| 138 | 127 67.5 | 503 273 305 k29 609 277 113 9k.0 | 90.1

10 | 136 128 50.5 | 561 268 331 h21 54l 450 115 95.0 | 87.6

11| 135 | 127 259 582 254 360 L2 187 602 11 102 89.5

12| 131 12k 324 626 234 3 ne k72 529 107 101 88.5

18| 129 122 Loz 717 221 Lhg 614 714 560 107 95.6 | 883

14| 12h | 130 458 715 21k 479 678 48 523 110 92,3 | 83.2

16| 129 127 553 765 212 614 831 725 k12 108 oh.3 | 8h.1l

16| 133 | 122 579 688 275 684 908 728 284 105 89.4 | 86.2

17| 132 {115 550 589 219 73 91h 801 2k2 106 90.5 | 87.6

18| 129 | 113 553 561 27 736 861 783 230 105 96.0 | 85.5

19| 131 | 108 588 639 243 800 806 8er 228 105 99.7 | 8h.2

20| 132 | 104 600 1 242 796 748 9L8 2lg 109 o9k.7 | 82.9

21| 134 | 102 638 632 236 771 686 952 217 106 9.7 | 82.8

22| 135 | 103 564 610 239 761 736 1,030 196 107 96.4 | 82.3

28] 138 | 103 k72 607 264 721 1,000 1,040 190 100 ok.6| 82.2

24| 1 97.1 | L69 560 278 817 1,020 1,150 179 101 93.6 | 82.9

25| 146 | 102 508 519 270 820 1,060 1,040 166 116 93.6 | 84.0

26| 148 | 100 850 526 217 792 1,020 1,060 155 110 95.4 | 82.3

27| 146 91.0 | 697 L1k 267 87 1,020 96k 1 96.7 93.3 83.0

28| 142 86.2 | 792 314 276 788 1,010 87k 133 100 ohh | 83.8

29| 1k7 693 33k 282 e 928 632 35 99.3 | 93.7| 846

80| 133 565 ko6 294 37 770 596 3 104 92.5 9

81| 1 554 289 759 543 115 82.3

Sum 13. 16,272 17,103 2k, 075 3,496.0 2,673.6

4,26 39313315 wio.2 T2 006 T 22,936 7 8,633 2,803.8
Current Year 1951 Period 1924-1951
(Acre-Feet!
Extreme Gage Extreme Second-Feet Average | Total Acre-Feet
Month Feet High Low Second- . Averag
High | Low |Day Day Feet |Acre-Feet | Normal | Maxi M 1942-1951

Jan. 3.30 | 2.82| 1 193 1| a2e 138 8,460 | 10,955 17,500 7,770 | 11,012

Feb. 3.23 2.77 2 158 28 78.7 | 118 6,570 18,266 52,200 6,510 16,196

Mar. 6.10 | 2.70| 26| 2,840 11 15.8 | 400 24,600 | 39,625 62,500 18,h00 | 41,510

apr. | b.67 | 347 15 78h 28| 296 sh2 32,300 | 64,857 139,000 32,300 | 68,560

May 4,10 | 3.06| 2 kg9 15| 159 291 17,900 | 73,912 357,000 17,900 | 87,370

June b6 | 333 24 857 2| 278 570 33,900 | 75,405 30k, 000 33,900 | 85,570

July 5.25 | 3.77| 25| 1,20 %1 | 397 740 45,500 | 82,268 198, 000 45,500 | 85,670

Aug. 5.43 | 3.86| 2k | 1,220 12] M3 7 47,800 | 84,734 158,000 47,800 | 82,790

Sept. | BBl | 2.95] 11 61k 29| 125 288 17,100 | 62,518 171,000 17,100 | 61,480

oct. | 3.00 | 2.75] 25 165 29 89.9 | 113 6,930 | 25,605 57,900 6,930 | 25,393

Nov. 3.02 2,62 | 19 135 16 70.1 9k, 81 5,640 16,822 29,500 5,640 14,784

Dec. 2.78 2.61 1 97.9 1 €1 8.0 86.2 5,300 15,816 27,700 5,300 14,506

Yearly| 6.10 2.61 2,840 15.8 | 348 252,000 | 570,783 |1,559,200 252,000 | 594,841

$ And other daye



8 WATER BULLETIN NUMBER 21~ INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO GRANDE BELOW AMERICAN DAM

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and
heavy weights, located 3,200 feet below the American Dam and 1.5 miles above the Inter-
national Dam, west of El Paso, Texas. The American Dam is 1,241.4 river miles above the
Gulf of Mexico. The zero of the gage is 3,712.30 feet above mean sea level, U.S.C. & G.S.
datum.

RECORDS: Based on 50 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: June 1, 1938
through December 18951.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.
The operation of the American Dam began June 2, 1938. At this dam, part of the flow pass-
ing the El Paso gaging station was diverted into the American Canal (see records of
"Diversions from the Rio Grande") and the remainder, including excess flood flows, passed
this station.

EXTREME FLOWS FROM RECORDS: Momentary: Max. 6,770 second-feet on May 18, 1942, with a gage
height of 9.77 feet.. Min. .2 second-foot on September 12, 1951.

Average Flow in Second-Feet

Daily: Max. 6,040 May 20, 1942 Min. 7 Sept. 9, 1951

Monthly: Max. 4,880 May 1942 Min. 2.0 Dec. 1842

Yearly: Max. 1,510 1942 Min. 70.4 1951

Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary

Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1 90.2[* 1%.0| 83.3 31.8 56.5 103 135 165 k3.6 12.7 T.b 7.0
2| 17 I+ 13.0f 8h.2 b 4 72.5 102 108 160 34.9 12.0 7.2 6.0
8| 1o |+ 12,0 81.2 38.4 T7.9 101 115 164 16.3 12.1 6.9 6.0
4] 14k |» 11.0| 76.5 35.5 | 116 92.5 112 165 9.5 13.3 6.7 6.2
5] 18 |* 13.0| TT.k 36,3 | 117 89.0 106 169 12.0 13.4 6.4 6.0
8| 2 [+ 12,5 745 37.2 | 111 93.4 101 178 12.0 15.9 6.2 5.8
7| 10 |* 12.0| T0.9 36.8 | 112 93.2 91.8 182 8.0 14.8 6.2 6.0
8| 137 |[* 11.5] T76.2 36.6 83.0 92.9 89.6 187 1.5 12.7 6.2 6.3
9| 138 |* 11,0{ 67.5 35.3 83.8 95.1 87.3 186 T 10.7 6.2 6.1
10f 136 |* 10.5| 50.5 3h.0 86.6 92.% 85.1 180 12.5 10.9 6.1 6.0
11} 135 67.9| 23.7 3h,7 92.1 87.5 86.8 182 25.0 10,4 6.1 6.2
12 11 124 8.k 36.4 92.9 87.2 86.2 179 . ho 12.0 6.1 5.8
18| 129 122 7.7 36.0 91.3 83.9 9.0 175 7.5 13.7 6.1 6.2
14| 124 130 8.0 32.8 | 102 85.3 104 169 11.1 13.2 5.9 6.6
18] 129 127 5.1 31.7 | 109 147 169 173 3.5 12.7 5.6 7.1
161 133 122 5.k 27.4 | 108 172 190 170 3.5 12.9 5.4 6.7
17| 132 115 6.3 33.0 | 105 169 181 168 8.7 13.4 5.1 7.1
18| 129 13 7.2 33.9 9.1 163 169 168 9.k 13.8 4.9 7.1
19 131 108 6.8 37.8 93.3 161 168 169 25.7 13.6 4.6 6.7
20| 132 104 8.9 35.8 87.5 158 160 166 40.6 14.0 4.4 6.3
21| 13b 102 8.5 32,1 86.5 156 159 167 3h.1 11.8 | * kb 6.3
22| 133 103 7.6 32.0 85.4 159 158 168 7.4 8.5 4.2 5.9
28| 138 103 9.0 35.1 85.4 150 173 162 21.4 9.0 L1 5.8
24| 11 97.1f 8.0 36.3 85.2 160 173 169 19.2 8.7 4.0 5.8
25| 1k6 102 6.4 h3.h 85.2 15k 198 172 13.6 8.2 3.8 6.2
26| 148 100 85.5 45,6 85.2 161 199 176 12.9 g.& 3.6 6.2
27| 146 91.0f 11.7 .7 85.1 163 201 170 12.1 N 3.5 7.0
28| ke 86.2| 9.0 50.1 89.7 167 195 163 1.4 8.8 3.6 7.0
28| 110 6.1 9.7 92.0 176 177 157 10.8 8.6 3.7 7.0
80 {* 15.4 6.9 46.6 86.2 170 182 158 13.4 7.9 5.0 6.6
81 |* 15.0 6.9 92.1 172 144 7.7 30.8
B 12k, 88k 4 261 3 221.8

Sum 35,6 21T g5 LI L ans ¥ Lue68 w63 2 106
Current Year 1951 Period June 1938-1951
Acre-Feet|
Extreme Gage | Extreme Second-Feet | Average| o1y Acre—Feet

Month Feet High Low Second- Averag
High | Low |Day Day Feet |Acre-Feet| Normal | Maximum | Minimum |1942-1951

Jan. 5.82 1 193 1 7.2 127 7,810 8,710 12,000 k,170 8,396
Feb. 5.58 1 137 11 | 10.0 72.8 | L,0k0 5,168 32,800 521 5,941
Mar. 7.26 | L.k | 26| 1,190 30 b6 32.1| 1,970 3,584 17,500 |* 1,390 3,680
Apr. 5.06 | k591 13 57.1 | 1 6.5 37.5 | 2,230 12,628 7k ,500 2,230 | 13,917
May 5.78 | .96 7T 24l 1| ke 92.1 | 5,660 34,658 | 300,000 5,660 | 41,176
June 5.66 5.31 | 16 187 5 7.3 129 7,700 29,306 250,000 7,700 34,962
July | 5.75 | 5.30] 15 22k 9| 82.6 | 13 8,780 23,330 | 155,000 8,780 | 26,982
Aug. 5.66 | 5.52 1 1 20k 31| 132 170 10,400 20,236 | 114,000 6,00 | 23,259
Sept. | 5.45 | 4581 1 1ko 12 .2 15.5 925 19,946 | 124,000 925 | 21,292
oct. [ Lse| 21 18.8 | 26 6.7 11.% 702 3,796 19,000 197 3,725
Nov. 58 | bbs| 2 T4 1 27 3.3 5.3 317 2,603 8,700 | 19 1,189
Dec. 5.25 | b.S54 | 3 97.k 123 5.4 7.2 ko 1,658 7,760 120 604
Yearly| 7.26 1,190 2 | 70k | 50,97k | 165,623 |1,093,553 | 50,97k |165,123

¥ Estimated * Partly estimated ¥ And other days

o
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WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION 9

RIO GRANDE AT JUAREZ, CHIHUAHUA

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and
heavy weights, located 2.9 river niles downstream from Bl Paso, Texas and Juérez, Chihua-
hua. This station is 7.0 river miles below the American Dam at El Paso, Texas and 4.9
river miles below the International Dam. The zero of the gage is 3,683.98 feet above mean
sea level, U.S.C. & G.S. datum.

RECORDS: Based on 159 meter measurements during the year, 138 by the Mexican and 21 by the
United States Section of this Commission, and & continuous record of gage heights. Compu-
tations by shifting channel methods.  Records available: April 1, 1938 through December
1951.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

EXTREME FLOWS FROM RECORDS: Momentary: Max. 6,600 second-feet on May 18, 1942, with a gage
height of 11.15 feet. Min. 15.2 second-feet on December 22, 1944, with a gage height of
2.17 feet.

Average Flow in Second-Feet

Daily: Max . 6,460 May 20, 1942 Min. 17.0 Dec. 21, 1944
Monthly: Max. 5,290 May 1942 Min. 45.9 Dec. 1947
Yearly: Max. 1,820 1942 Mim. 170 1951
Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1] 1b% 59.7 80.91 315 136 15.9 328 309 106 11h 35.6 |* 55.8
2| 136 56.1 70.6| 273 156 42.0 335 267 71.0 97.5 | k1.7 [|* 81.2
8| 129 59.0 69.2| 239 15 45.6 255 288 54,7 | 102 2,k % 77.7
4| 137 57.2 57.6| @31 102 54.0 263 228 374 87.6 | 95.3 |*»91.8
5| 112 59.7 56.1; 230 |* 87.9 52.3 295 2 38.8 40.6 | 96.8 {* 91.5
6| 115 59.3 53.7| 220 |t €2.2 773 222 329 32.8 38.8 | 86.2 (¥ B0.5
7| 107 55.4 sk.7| 170 138 51.9 81.6 |* 250 29.7 33.9 | 8k.0 |* 75.9
8l 105 56.1 65.71 162 159 55.1 65.3 |* 148 31.1 36.0 | 81.2 |* 95.0
9| 109 52.6 57.6| 246 [ 51.6 51.2 1k 58.3 37.1 | 78.% [* 87.9
10| 13 51.6 53.3| 291 51.2 52.6 53.0 109 209 35.0 | 84,0 |*87.9
11| 135 62.5 | 160 388 k5.2 64.3 55.4 €5.3 396 33.9 | 75.6 |* 95.0
12] 133 102 240 3o L4 .8 207 54.0 79.5 357 37.8 | 87.6 87.9
13| 133 | 100 302 n3 41.0 18l 171 191 367 k1.0 | 82.6 87.9
14| 133 | 105 334 396 46.6 182 261 278 337 41.3 | 77.0 81.9
16| 141 | 10% hal hu) b3.1 242 360 267 254 102 81.6 66.7
18| 137 95.3 | 371 434 49.8 295 340 245 101 95.0 | 85.5 39.6
17 127 91.8 357 317 k2.0 37k 399 308 50.9 87.2 | 67.8 bh.3
18| 130 o9k.3 | 396 281 39.6 hou k13 345 53.7 95.2 | 43.1 b1
19| 129 | 104 b5 315 42,0 505 346 371 3.4 89.3 | 43.1 39.6
20| 12k 91.8 [* 399 291 39.9 (13 305 501 50.5 95.3 | 43.8 39.6
21| 119 80.9 [v hi5 297 42.0 353 228 508 ho.k 80.9 | 44.5 39.6
22| 115 88.6 |t 371 o7k |® 33.2 42l 280 579 35.3 83.7 | 1.7 35.0
28| 115 90.8 |& 31k 270 | L2k 392 516 558 28.6 82,3 | 3.1 32.5
24| 116 82.6 |t 309 228  {® L43.L L5 664 671 36.7 67.5 | 39.2 35.0
25| 135 86.5 |t 309 181 |* 33.5 480 643 597 116 49.k | 39.6 32.5
26 | 122 84k |v 872 202 T 35.3 413 646 667 115 45.9 | L4.8 32.5
27 113 71.0 |2 k38 | # 117 39.6 36k 61k 568 106 ¥3.1 4 k5.2 32.5
28! 103 73.5 (¥ 586 | 45.9 16k 364 650 498 97.5 39.9 | 40.6 32.5
29 | 106 @ W87 {® 56,5 | 123 357 583 22k 101 45.9 | u1.7 30.0
80 82.3 385 | 13k 168 327 339 166 111 43,8 [ 48.0 27.9
81 70.3 385 66.4 319 139 5h.4 57.9
Sum 2,175.7 7,868.4 7,415.6 10,141.8 1,977.3 *1,845.5
3,725.6 *8,948.4 2,326.7 10,135.5 3,468.8 1,845.7
Current Year 1951 Period April 1938-1951
Acre-Feet
Extreme Gage Extreme Second-Feet Average | Total Acre-Feet
Month Feet High Low Second- Averag
High | Low_|Day | Day Feet |Acre-Feet | Normal | Maximum | Minimum 19421951
Jen. | .44 | 295 1 201 | 31| 6k.6 | 120 7,390 | 10,798 13,270 7,390 | 10,858
Feb. 3.5 | 2.72 1 11 219 | 11| k2. 7.7 4,320 | 10,610 42,690 4,320 | 11,598
Mar. 6.04 2.46 | 26 |¢ 2,490 11 16.6 |{*289 * 17,750 26,507 45,790 14,140 28,678
Apr. k.56 15 u77 | 28 |2 5.9 | 262 15,610 | 41,981 § 111,500 15,610 | bh,797
May 4.10 2.53 7 353 22 28.6 75.1 4,620 48,958 325,100 4,620 57,304
June 3,79 | 2.62 | 28 512 61 37.h | 247 14,710 | s2,047 | 272,400 14,710 | 57,602
July 5.38 | 2.69 | 23 oobh | 12 | A7.3 | 3°7 20,100 | 52,892 | 162,500 20,100 | 56,112
Aug. 5,41 2,62 | 2k T35 11 56.9 327 20,120 50,372 127,300 20,120 52,400
Sept. | 4.30 | 2.6 | 11 313 |2k | 19.1 | 116 6,880 | 37,701 | 143,800 6,880 | 37,876
oct. 3,35 | 2.46 | 20 181 | 11| 27.9 63.8 3,920 | 17,137 45,390 3,920 | 17,875
Nov: 3.5 | 2.56 | 16 185 31 33.2 61.5 3,660 9,102 13,670 3,510 T,941
Dec. 318 | 2.3 | 31 132 | 31| 20.5 |* 59.5 [* 3,660 9,511 18,060 2,820 9,270
Yearly| 6.04 [ [ = 2,590 [ ] 166 | 370 125,79 | 361,616 | 1,515,890 | 122,7ho [392,311

¢ Estimated * Partly eatimated



1o WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO GRANDE AT ISLAND STATION

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and
heavy weights, located near Clint, Texas and San Agustin, Chihuahua. This station is on
the rectified channel of the Rio Grande 27.1 river miles below the American Dam at
El Paso, Texas. The zero of the gage is 3,808.99 feet above mean sea level, 0.5.C. & G.S.
datum.

RECORDS: Based on 49 meter neasurements during the year, 37 by the United States and 12 by
the Mexican Section of this Commission, and a continuous record of gage heights. Computa-
tions by shifting channel methods. Records available: August 17, 1938 through December
1951.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

EXTREME FLOWS FROM RECORDS: Momentary: Max. 6,490 second-feet on May 19, 1942, with a gage
height of 16.08 feet. Min. occasionally no flow.

Average Flow in Second-Feet

Daily: Max. 8,140 May 19, 1942 Min. 0 occasionally
Monthly: Max. 4,880 May 1942 Min. 0 Oct., Nov., & Dec, 1951
Yearly: Max. 1,480 1942 Min. 12.3 1951
Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1 90.3 62.1 9.2 9.5 5.0 1.3 2.6 6.9 7.3 o] 0 o]
2 9.2 56.7 8.8 9.5 5.0 1.0 4.0 6.8 5.0 o 0 0
8| 91.2 | 57.9 8.4 8.9 5.4 1.0 [ 7.2 3.h 0 0 0
4| 91.0 | 39.3 8.0 7.6 5.0 1.6 4.3 T4 2.8 0 0 ¢}
5[ 95.1 21.3 7.5 7.2 4.6 1.5 5.1 6.2 2.8 0 [ 0
6| 97.2 14,3 T.4 7.5 41 .9 6.3 6.0 1.3 0 0 0
7| 93.3 11.3 7.3 8.1 h.3 7 4.6 7.2 7 0 o} 0
8| 935.3 15.6 6.8, 1.8 5.1 5 2.4 5.8 5 0 o 4
9| 95.% 9.3 6.5 8.1 5.1 5 1.4 5.5 3 0 [ 0
10| 93.5 8.6 6.k 8.1 4.2 0 1.2 .8 3 o] 0 0
11| 91.6 7.8 7.2] 8. 3.6 0 .9 3.0 * 2.8 0 0 0
12| 91.2 | 30.3 7.6] 9.2 3.2 *1.8 .6 .9 * 3.2 0 o 0
18| 88.6 | 18.2 9.0 9.5 2.5 * 3.4 BY .9 2,6 0 0 0
14| 86.1 16.7 10.2 9.8 2.0 3.3 5 2.4 3.7 o 0 0
15| 85.5 |*15.9 10.6| 10.1 2.3 3.6 5 2.6 k5 0 0 0
16| 89.0 | 11.9 11.0| 9.9 2.8 3.5 |® .8 1.6 [} 0 0 0
17| 86.4 10.5 11.0{ 9.6 3.4 ko | 1.7 .8 2.2 0 [ 0
18| 85.9 9.0 104 7.1 3. b6 % L 1.6 1.1 0 0 0
19| 9.4 8.0 10.7] 6.1 3.2 L 5.5 2.1 .3 [} 0 0
20| 91.0 6.6 10.7| 8.4 3.1 3.0 5.5 2.4 0 <} 0 0
21| 845 7.2 10.0| 7.8 2.0 2.1 ka 2.2 0 ¢} 0 0
22 8.1 T4 |2 10.4 6.9 1.3 1.0 2.1 3.5 0 o] 0 o]
231 87.7 7.9 9.6/ 6.7 1.2 1.1 2.9 5.6 0 o 0 0
24 85.6 8.1 9.4 6.2 1.3 S 7.8 T3 0 0 0 o]
25| 87.4 10.5 8.9 5.5 .8 .9 11.4 7.1 0 0 0 0
26| 85.4 10.2 [* 157 5.6 0 2.2 9.1 63.2 [¢] [¢] 0 0
27| 8.2 9.8 [r 18.6| 5.7 ¢} 2,1 7.2 53.1 0 0 0 0
28| 79.1 9.6 [* 12.0| 5.8 0 2.h 4.8 12.6 0 s} ) 0
29 7h.9 * 22,1 4.8 1.k 2.6 5.8 8.3 0 0 0 0
80 4.8 11.9 4.3 1.3 2.1 4.8 16.8 [} 0 0 ¢}
81| .2 11.3 1.4 3.9 22,2 [ o
02,0 229.4 . 284.0 0 0
S""E,sgo.l > * 455.9 i 88.0 73 121.0 48.9 0
Current Year 1951 Period Sept. 1938-1951
Acre-Feet
Extreme Gage Extreme Second-Feet Average |  Topal Acre-Feet
Month Feet High Low Second- Average
High | Low |Day Day Feet |Acre-Feet| Normal | Maximum | Minimum |19421951
Jen. 10.10 | 9.60 | 1 125 31 [ 33.0 86.8 | 5,340 8,781 11,900 5,340 8,856
Feb. 9.89 | 9.09 | 12 72.3 | 20 6.6 17.9 996 6,990 37,000 996 7,962
Mar. 11.80 { 9.07 | 26 | 1,300 10 6.4 [ 1k.7 B 90k 4,618 21,000 876 5,450
Apr. 9.33 | 9.17 | 14 0.4 | 30 3.9 7.6 455 8,795 70,500 Ls5 10,549
May 9,22 $2 5.4 |$25 0 2.8 175 26,130 299,800 175 32,982
June 9.25 18 4.6 |%10 0 1.9 11k 22,076 241,000 11k 27,243
July 9.51 | 8.89 | 24 22.0 | 13 .2 3.9 240 16,767 {* 118,500 240 20,004
Aug. 10.08 | 9.00 | 27 116 |12 .5 9.2 563 15,288 99,400 563 15,654
Sept. 9.38 1 8.5 |%19 0 1.6 97.0( 17,871 {* 119,200 97.0 | 17,862
Oct. 0 [¢] o] <] 8,075 42,800 o] 9,589
Nov. 0 [¢] 0 0 1,894 7,270 o] 2,20k
Dec. ¢} o 0 0 3,660 12,900 o | 3,748
Yearly| 11.80 1,300 o} 12.3 8,884 1ho,943 | 1,079,340 8,88k {162,103

¢ Estimated * Partly estimated % And other days



WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION 11

RIO GRANDE AT COUNTY LINE

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and
heavy weights, located .8 mile downstream from the El Paso-Hudspeth county line. Thig
gaging station is on the rectified channel of the Rio Grande 47.3 river miles below the
American Dam at Bl Paso, Texas. The zero of the gage is 3,547.59 feet above mean sea
level, U.5.C. & G.3. datum.

RECORDS: Based on 10 meter measurements during the year, 6 by the United States and 4 by the
Mexican Section of this Commission, and a continuous record of gage heights. Computations
by shifting channel methods. Records available: January 1, 1938 through December 1951.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

EXTREME FLOWS FROM RECORDS: Momentary: Max. 6,340 second-feet on May 18, 1942, with a gage
height of 8.36 feet. Min. occasionally no flow.

Average Flow in Second-Feet

Daily: Max. 6,180 May 18, 1942 Min. 0 occasionally
Monthly: Max. 4,920 May 1942 Min. 0 8 months, 1951
Yearly: Max. 1,720 1942 Min. 8.0 1951
Mean Daily Discharge in Second-Feet 1951 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 11k 25.5 0 0 ) [4) 0 [) 0 1) 0 0
2| 120 29.4 [} 0 0 0 0 0 ¢} [¢] 0 o]
3| 105 16.9 | ® 1.0 [¢} 0 [ (4] 0 [¢] 0 0 0
4| 10k 15.8 | ¥ 1.0 o 0 [¢} 0 [} [¢] [} o] 4]
5| 10k 3.2 | 21,0 <} o} <} [ [} 0 0 [} [
6| 105 0 1.0 0 [} 0 o 0 o} [ 0 o
7] 109 0 2.8 0 0 0 0 0 [ s} 0 [}
8| 106 0 [ [o} 0 0 [} 0 [ 0 s} 0
9| 106 4} 0 [ 0 ¢} 0 [} 0 0 0 [
10| 103 0 0 [ 0 0 0 0 0 4 0 ¢}
1| 102 [} 0 ¢} s} s} 0 3} 0 0 0 o
12| 102 0 0 0 0 0 0 0 0 4} 0 0
13| 103 0 0 [} 0 0 o} [} 0 0 0 [¢}
14 99.81 o0 0 0 0 0 0 0 s} 0 [} [}
15 | 101 0 0 0 0 0 o} 0 0 0 5} [}
16| 120 s} [+ 0 0 [} 0 0 [} 0 0 o
17| 125 |* .4 s} <} 0 0 0 s} 0 [} [} 0
18| 117 0 o o o o 0 0 [ s} 0 [
19| 105 o 0 [} o [ s} 0 o} 0 o} [
20 9h.2 0 0 [¢] 0 0 o 0 [ 0 o] [
21 92.91 0 0 o 0 0 [ 0 0 0 o 0
22 76.9 [ ¢} [¢} 0 0 o ] 0 0 [¢] o]
23 60.2 0 [¢} ¢} 0 [ 0 0 0 0 0 o
24 58.6 0 [} 0 0 o 0 0 0 0 4 0
25 57.0] © [} o} s} 0 0 0 0 0 0 0
26 56.9| 0 1.3 0 0 0 0 0 0 0 0 0
27 56.9 0 5.8 0 0 0 0 [¢] 0 0 0 ]
28 53.5 0 o 0 0 4 0 0 0 <} 0 ¢}
29 50.4 0 [¢} 0 * 5.k 0 [ 0 0 0 s}
80 50.3 0 0 [} * 3.0 0 0 0 o} 0 s}
81 51.3 [¢} 0 o} 0 [ 0
Sum 91.2 o * 8.k 0 0 0
2,807.9 * 13.9 0 0 0 0
Current Year 1951 Period 1938-1951 AcreF
Extreme Gage Extreme Second-Feet Average | Total Acre-Feet cre-Feet,
Month Feet High Low Second- Average
High | Low |Day Day Feet |Acre-Feet | Normal | Maximum | Minimum |1942-195)
Jan. 3.15 | 2.47 1 1k 31 | 1.6 90.6 | 5,570 14,129 20,000 | 5,570 14,040
Feb. 2.67 2 60.6 |¥5 s} 3.3 181 12,213 47,900 181 12,836
Mar. 2.94 27 100 $1 0 * | 27.6] 10,697 38,900 |* 27.6 | 11,048
Apr. 0 o] [¢] o] 16,202 84,200 [ 17,589
May 0 0 o 0 31,230 303,000 [ 38,628
June 1.97 29 |* 11,0 (%1 0 * 3 |* 16,7 27,586 239,000 [*  16.7 | 31,710
July 0 [ o 0 25,189 140,000 0 26,046
Aug. [} o 0 [¢] 24,150 123,000 0 24,100
Sept. [¢] 0 0 0 27,630 140,000 0 26,262
Oct. 0 [ 0 0 18,424 61,400 0 18,653
Nov. 0 s} 4 0 12,428 20,400 o] 12,207
Dec. o} o 0 0 13,709 29,700 0 13,556
[Yearly[ 3.5 | 14 0 8.0 | 5,795.3| 233,587 | 1,847,500 | 5,795.3 {246,675

v Estimated % Partly estimated % And other days



12 . WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO GRANDE AT FORT QUITMAN, TEXAS

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and
heavy weights, located on the rectified channel of the Rio Grande 1.5 miles below 0ld Fort
Quitman and 81.1 river miles below the American Dam at El Paso, Texas. The zero of the
gage is 3,450.57 feet above mean sea level, U.S8.C. & G.S5. datum.

RECORDS: Based on 44 meter measurements during the year, 35 by the United States and 9 by
the Mexican Section of this Commission, and a continuous record of gage heights, except
during the period April through'July when the very low flows were based on hydrographer's
estimates. Computations by shifting channel methods. Records available: January 1923
through December 1951.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

EXTREME FLOWS FROM RECORDS: Momentary: Max. 10,600 second-feet October 5, 1946, with a gage
height of 10.00 feet. Min. occasionally no flow.

Average Flow in Second-Feet

Daily: Max. 5,890 May 19, 1942 Min. 0 occasionally
Monthly: Max. 5,030 May 1942 Min. L3 May & June 1951
Yearly: Max. 1,750 1942 Min. * 35.5 1951
Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1 93.81 k9.6 32.2 8.k [25.6 [ 0 0 | *19.h 17.9 | 27.1 | 2k.0
2| 126 6.8 | 3.8 | 195 | .2 o 0 0o | &20.0 17.1 | 29 | 27.3
8| 106 92.7 | 4.3 | 22 |2 .2 o [} o |zar3 17.5 | 25.0 | 28.0
4| 115 95.h | 345 | 25,5 |® 2 0 0 10} 2 23,3 18.h | 26.2 | 25.9
5| 109 79.1 ! 319 230 (.2 138 33.6 58.4| * 27.6 4.6 | 55.9 | 26.6
[] 97.1| 56.2 | 39.7 | 20.0 | ® .2 ERRT ) 16.9| 23.1 17.8 | ko7 | 224
7| 100 52.9 | 385 | 1655 (¢ .2 LR 0 o 20.0 15.2 | 37.2 | 21.3
8| 99.7| 62.2 | 36,7 | 11k |t .2 v o2 0 0 19.3 18.3 | 38.2 | 22.7
9| 106 sh,2 | 35.6 | 16.7 o2 * 2 0 0 60.6 18.0 | 35.7 | 23.0
10 | 106 50.3 | 33.8 | 16.9 ¥ 2 r 2 0 0 50.3 18.3 | 31.3 | 245
1| 101 57.7 | 31.2 | 17.6 |® .2 2 2 o 45,2 % 17.8 ih7 | 27.0 | 32.8
12 97.k| 52.9 36.3 11.4 r .2 v 2 0 54,6 16.6 17.4 28.0 26.0
18| 85.4| 5.2 | 323 (2 3.0 | * .2 v 2 0 28.6| 17.0 22,1 25.5 | 23.8
14 85.4| 544 | 3.8 |* 3.0 |t .2 LI 0 19.8f 16.9 bk | 21,21 25.8
15 95.41 by.6 | 28,4 |® 6.0 | .2 8 2 2.0 0 19.0 28.0 | 20.0 | 24.8
16 | 101 k2,6 | 31.9 |2 3.0 |7 .2 -} 337 0 20.0 35.3 | 18.7 | 24.6
17| 106 4.6 | 28.9 |r 1.8 |t .2 LI} 116 0 22.3 27.0 | 18.6 | 2.5
18 | 11k .2 | 3k {2 1.8 |2 2 L-a 3 o 29.3 35.2 | 17.2 | 25.3
19| 96.8| sk | 3b2 2 ko [ 2 v 2 jr 3 o 15.5 27.8 | 18.3 | 2L.3
20| B2.7| 540 | 32.6 (¢ ko |t .1 e 2 [z 3 0 13.5 26,4 | 18.2 | 28.1
21| 72.5| 48.8 | 25.5 0 ERSY 0 v 2 0 15.0 22,7 | 22.7 [t 45,5
221 79.7| b5.0 | 16.9 0 0 o u .2 179 1h.1 23.6 | 23.9 | 51.8
23 T73.1| b2yg | 16.2 o 0 0 LI 399 16.7 19.9 | 25.7 |2 58.1
24| 56.2] k2.6 | 14.2 0 0 0 LIS G | 1.0f 17.6 16.3 | 32.9 |* 65.4
25| 51.3| k0.6 | 15.b 0 o 3} LI L8[ 16.8 21.3 | 29.2 |r 65.4
26 50.4| 43.8 [ 16. 0 0 0 LIS 8.4 18.2 27.h | 27.h {*50.5
27 50.6| k2.7 10.% 3} [ 0 L .1 128 18.6 25,5 | 31.0 | k4.0
28 ko,0| 38.8 22.9 0 0 [ 0 * 15.2 20.2 2,7 1.4 38.5
29 49,1 20.7 0 0 5} 4 H 1.0l 17.1 21.6 | 23.4 | 34.0
80 49.3 9.9 | 3.k 0 0 0 * 2,900 17.5 23,1 | 23.1 | K.l
81 R 8.7 3} [} ¥ 52,9 27.0 50.3
. 241.1 #10.2 * 3,983.2 6845 #1,050.0
Sum 2,67&.}1’u81 2 860.7 79,k 1490.5 ’ 6uk.6 821.6
Current Year 1951 Period 192L4-1951
Acre-Feet
Extreme Gage Extreme Second-Feet | Average| Topal Acre-Feet
Month Feet High Low Second- - — Averag
High | Low |Day Day Feet |Acre-Feet | Normal | Maximum | Minimum (1942195)]
Jan. 2. 2,28 2 1 27 48.8 86.3 5,300 12,923 20,900 5,300 1k,603
w::. 2.82 215 | 3 130 | 28| 35.0 52.9 219&0 12,862 50:100 2,540 13,991
Mar. 2.24 1.7 6 Ly,1| 31 7.6 27.8 1,710 10,680 38,900 1,090 10,589
Apr 2.09 2 27.5| %21 o} 8.0 478 13,294 |* 77,000 478 14,430
May 18 6.7| %22 0 = 3|z 18.6] 24,089 ) 309,000 % 18.6 | 38,811
June 5 | 3.8/41 [} 2 5|t 20.2| 21,948 | 2ko,000 |* 20.2 | 31,691
July 6.21 16| 2,8% |¥1 0 15.8 973 22,248 | 140,000 973 26,130
Aug. [10.76 30 | 10,800 [%1 0 #1028  |* 7,900 27,775 | * 127,000 2,490 23,313
sept. | 2.77 | 1.18} 9 166 | 20| 11.6 215 | 1, 31,729 | 147,000 1,280 28,654
oct. 1.99 | 1.75 | 26 43.6| 11| 12.6 22,1 | 1,360 23,392 66,500 1,360 25,066
Nov. 2,06 | 1.80] 5 63.9) 181 12.6 27.4 | 1,630 15,052 24,500 1,630 1k,273
Dec. | 2.28 | 1.8 |z2b 6.2 6| 17.5 [* 33.9 * 2,080 15,545 31,000 |* 2,080 14,954
Yearly|10.76 10,400 0 * 35,5 |*25,689.8| 231,557 | 1,270,400 |*25,689.8 |256,505

% Eotimated * Partly estimated ¥ And other days ¢ Mean daily




WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION 13

RIO GRANDE AT UPPER PRESIDIO STATION

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and
heavy weights, located 7.8 river miles above the confluence of the Rfo Conchos, about 10
miles northwest of Presidio, Texas and Ojinaga, Chihuahua, and 285.7 river miles below
the American Dam at El Paso, Texas. The zerc of the gage is 2,576.86 feet above mean sea
level, 0.5.C. & G.S. datum.

RECORDS: Based on 22 meter measurements during the year and & continuous record of gage
heights. The gage height record was affected by backwater during the period February 16
to May O and several other short periods of low flow. Computations by gshifting channel
methods. Records available: May 1900 to March 1914 and August 1923 through December 1951.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

EXTREME FLOWS FROM RECORDS: Momentary: Max. 15,200 second-feet on June 12, 1912. A gage
height of 10.57 feet was recorded on May 26, 1942, with a flow of 5,160 second-feet. This
level was the highest reached during the years 1923-1951, inclusive. Min. occasionally no
flow.

Average Flow in Second-Feet

Daily: Max. 15,200 June 12, 1912 Min. 0 occasionally
Monthly: Max. 10,150 June 1912 Min. 0 occasionally
Yearly: Max. 1,870 1907 Min. 23.8 1951

Mean Daily Discharge in Second-Feet 1961 — Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 661 | 9.0 25t .9 |8 .1 0 [ .2 136 0 0 0
2| 60,0 .2 |2t 202 9 (2 16.8 114 0 552 0 0 [
gl 43| 35.2 (% 152 B8 (v a 76.5 27.0 (] 130 [ [+] (1]
o) %16 338 |2 1540 7 12 1 T 1.8 [ t 305 1} 0 -]
5] 5.0 29.6 |2 15| 6 (¢ .1 18.4 1.0 [} T 33 1} 0 [}
8| 5931 30.2i2 15| 6 (T .1 3.2 6.9 [} [] K [ [} [
7| 6.3} 3102 152 S5 ¢ g 3 1.2 [} 1] .2 0 0 [
8| @3] 284 (2 1512 & (8 2 |¥ .2 1.1 0 [} [4 [} 1}
9| 66.6 | 21.3 [« 152 & (¥ 1 |e 53 1.0 [ o 0 (] o
10| 604 | 22.7 (% 1.5 % 3 [ [ .9 0 136 [ 4 [}
11| 52.7| =220 (2 15|80 3 [ [ .8 0 33 0 [} [
12| 51,0 2.k |7 1.5 |8 .2 0 0 8 [} 517 0 [} [
18| 52.8 | 15.7 |8 15 |* .2 [ [} 1.2 [} 570 [ 0 []
14) 56.6 | 16.7 | 1.5 (¢ .2 [} [} 38.6 0 - 217 0 [} [
15| 5651 17.0 |9 15 |2 .2 0 0 1k 0 * 7.3 [] [ [}
16| 53.6 (w15.7 |*+ 1.5 8 .2 0 [ 6.8 0 39.6 [} 0 [
17| 51.7 |{rk.2 (% 152 .2 0 0 1.9 0 15.2 2 0 0
18| 51.6 (9128 (% 158 .2 [} [ .2 0 * 2.0 .1 0 0
19| ¥8.1 (#a11,k |2 15|80 .2 0 2} 0 [*} * R 0 [} ]
20| 8.0 |%® 9.9(® 15|t 1 |¥ .1 0 .1 0 - 2 [4 [\} [
21] 50.5 |8 85 |® 1.5(¢ .1 1} 0 [4 0 * . 0 0 []
22 53.1 (¢ 7.0/|® 1.5(8 .1 0 [} [4 0 * .1 0 [} [
28] 59.7 [* 5.6|2 1.5(r .1 0 0 0 4} 0 [ [} ]
2¢| 567 5.1 |2 1.541¢% .1 26.4 [ 291 [} [} [}} [} 0
e8| 55.6|® kB2 2.0(F 1 115 [ 992 0 0 0 ] 0
26| sSe.7|® hiis® 15(2 .1 6.0 0 [V o [} [ [ [
27| 52k |2 3.6(|% 10(* 1 |8 5 [:} 153 [ [} 0 [} 0
28| 52.1/|® 302 10|28 a2 |® 3 [ 28.1 312 0 o o [
29| k9.1 e 108 . L] .1 (4] 22.0 165 0 (] (] 1]
80| 4.5 T 10| 0 [} 3.6 238 0 [} [} [
81| k2.5 f 1.0 LI | g 5 140 1] 0
Sum 511.0 £9.1 289.5 855.2 3 [
1,686.8 ¥ b6.0 1494 2,325.5 2,822.3 0
Current Year 1951 Period 192h-1951
Acre-Feet]
Extreme Gage Extreme Second-Feet g::::; Total Acre-Feet x
Month Feet High Low vorage
High | Low |Day ¢ Day Fest |Acre-Feet| Normsl | Maximum | Minimum [1942-1951
Jan. 2.84 | 2.8} 6 7751 31| No.0 | sk | 3,350 12,156 24,400 [0 1k,633
Feb. 2.53 2 43,6 | 28|62 3.0 18.2 | 1,010 11,257 40,800 1,010 12,580
Mar. 1|6 2.5(%27or 1.0 12 15 | 91.2| 8,922 39,100 |® 91.2| 9,876
Apr. $1]608 S%0lpe .1 |2 3 | 18.0 7,322 41,600 (] 7,266
May L.93 2k 277 110 [+] 4.8 296 17,536 240,000 1] 27,265
June 6.38 4 580 |+1 [+] 9.6 57k 16,976 216,000 [* 218 26,576
July 8.86 25| 1,080 %1 0 75.0 | 4,610 23,2k0 158,000 * 13.1 | 29,238
Aug. 5.80 30 s | *2 0 27.6 | 1,700 29,692 133,000 ¢ 128 21,332
sept. | 7.6 12 826 (+8 0 gk.1 | 5,600 34,229 |* 151,000 62 | 28,582
Oct. 2.30 17 3% 3} [$} 6| 29,236 105,000 0 26,316
Nov [} 2} 0 0 1%,156 34,500 0 11,637
Dec 0 0 0 0 13,753 30,900 o 13,097
Yoarly| 8.86 1,080 o 23.8 | 17,249.8 | 218,475 | 1,176,700 | 17,249.8 | 228,198

# Bstimated * Partly estimated % And other days § Moam dally



i WATER BULLETIN NUMBER 23 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO CONCHOS AT CUCHILLO PARADO, CHIHUAHUA

DESCRIPTION: Water-stage recorder and cable with cable car, located in Salineta Canyonm, 3.1
miles north of the town of Cuchillo Parado, Chihuahua, 28.6 air-line miles westward from
Ojinaga, Chihuahua and 49.1 river miles above the confluence of the R{o Conchos with the
Rio Grande, which is 293.5 river miles below the American Dam at El Paso, Texas. The zero
of the gage is 2,914.23 feet above mean sea level, U.5.C. & G.S. datum.

RECORDS: Based on 211 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: January 1, 1945
through December 1951,

REMARKS: The flow of this stream is modified by irrigation diversions and drainage returns
and by the operation of La Rosetilla, La Colina, and La Boquilla reservoirs situated 139,
199, and 206 river miles, respectively, above this station and also by Maderoc Reservoir on
the Rioc San Pedro, which enters the Rio Conchos 122 river miles above this station.

EXTREME FLOWNS FROM RECORDS: Momentary: Max. 34,360 second-feet on October 9, 1945, with a
gage height of 15.85 feet. Min. 53.3 second-feet on September 17, 1945, with a gage height
of 2.00 feet.

Average Flow in Second-Feet

Daily: Max. 17,660 Oct. 9, 1945 Min. 57.2 Sept. 17, 1945
Monthly: Max . 3,580 Sept. 1948 v Min. 120 Sept. 1045
Yearly: Max . 972 1948 Min. 494 1948

Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary

Day| Jan Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1 [ 537 | 770 307 388 724 555 78k 289 313 367 378
2 377 809 | 975 k52 ka2 568 597 646 322 326 k0 353
8| b3 932 11,010 299 639 34 639 5h7 346 316 357 374
4 381 1,010 {1,020 2k 399 749 724 512 91 281 17 52
5| 501 | 1,010 | 96k 275 321 9 671 hey 364 290 519 367
6] 448 791 6 336 328 812 650 166 280 337 364 113
7| 597 823 ;31 309 431 802 533 388 257 364 307 37k
8| 526 795 | 798 283 360 Th9 512 413 246 k70 b2y 338
9| u73 615 | 837 265 385 72k 495 371 280 399 456 310
10 42y 957 862 266 392 653 431 353 300 455 Los 263
11 3T 1,040 854 227 T3 643 106 696 703 Lol 530 317
12 g5‘& 1: 090 816 227 961 699 Lio 622 431 Lo2 52 321
18 611 1,060 748 288 509 682 657 643 367 378 357 323
4| 713 | 1,170 | 681 299 396 699 826 501 310 357 360 357
5| 780 | 1,080 | 657 331 | 32 639 | 1,730 bt 360 364 3% | n
18 886 | 6ok 340 296 533 1,790 509 406 342 326 322
17 W8 | 1,270 | 500 378 512 593 1,980 367 k59 378 350 303
18| W5 540 341 3 607 1,180 360 893 311 319 3
19| 526 | 1,010 505 385 660 590 908 338 9 313 321 3h3
20| 523 | 1,090 W38 367 &1 530 929 318 6715 353 3
21| 516 96| U59 367 699 572 823 364 Lok 329 371 319
22| 509 | 1,010 455 331 731 572 763 350 452 338 326 315
28| 565 | 1,230| 590 327 7 ko 936 392 hol 31k 295 333
2¢| 622 | 1,210| 385 516 961 385 8o 336 I52 311 315 5
25| hok 1,250 [ 335 413 49 5hk 1,120 315 399 Lo6 302 350
26| 523 1,230 480 %03 727 5T 1,250 302 385 343 iy 315
21| 512 | sie| 388 | M3 | 73 509 | 805 103 36 | 38 | 333 | 32
28{ 537 752 | Lo 338 989 509 &7 367 334 381 288 351
29| 579 ko2 347 35 791 671 341 316 530 272 300
80| 554 346 385 &2 696 635 45 299 347 306 307
31| b9l 308 809 699 311 519 313
I 10, 06 18,8 13,604 11,436 10,515
Sum 16,553 27,453 19,684 5065 18,102 2877 25,011 » 12,662 » 10,929 B
Current Year 1951 Period  1945-1951
E Gage Extreme Second-Feet Average |  Total Acre—Feet
Month Feet High Low Second- - — —
High Low [ Day Day Feet | Acre-Feet g o
Jan. . 2. 15 964 1| 353 528 32,440 43,525 55,810 32,
v | 3T 1 RIS LEe | 1| 32 | %o | shwso | ks | ek 35,130
Mar. 4,46 2,26 2| 1,320 30 | 287 635 39,040 41,310 49,780 32,280
Apr. 5.22 2.03 | 24 643 12 | 210 335 19,960 17,027 29,110 8,420
May 5.28 2,33 | 12| 1,880 16| 285 587 36,080 18,545 36,080 9,540
June 4.10 2.53 [ 1,080 24 340 629 37,440 24,148 k4,030 13,990
July 5.87 2.53 16 | 2,330 12 364 836 51,390 70,067 178,500 11,570
Aug. k.99 2.23 | 11| 1,590 25| 218 439 26,980 59,637 142,100 19,830
Sept . k.63 2.13 18 1,470 8 237 422 25,110 91,791 213,300 Ts Iégg
Oct. 3.41 2.26 | 17 31 5| 270 369 22,680 795335 180,200 22'680
Nov. 3.25 2,20 1 675 29 263 364 21,680 47,880 62,870 1,6
Dec. 2.89 2,13 " ko1l 10 237 339 20,860 33,953 45,570 19,610
early| 5.87 2.03 2,330 210 536 | 388,110 574,391 703,660 358,630




WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION 15

RIO CONCHOS NEAR OJINAGA, CHIHUAHUA

DESCRIPTION: The R{o Conchos enters the Rio Grande 3.7 miles above the international high-
way bridge between Presidio, Texas and Ojinaga, Chihuahua, 2.0 nmiles above the Lower
Presidio gaging station on the Rio Grande, 7.8 miles below the Upper Presidio gaging sta-
tion on the Rio Grande, and 293.5 river miles below the American Dam at Bl Paso, Texas.

RECORDS : Based on discharge records of the Rio Grande at Upper Presidio and Lower Presidio
stations and estimated irrigation diversions and arroyo inflow between these two stations.
Records available: May 1900 to March 1914 and August 1923 through December 1951.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.
La Colina Reservoir, with 19,500 acre-feet capacity and a maximum surface area of 1,160
acres, located about 10.5 miles downstream from La Boquilla Dam, and La Rosetilla Reser-
voir, located about 52.7 miles farther downstream, with a capacity of 15,400 acre-feet and
a maximum surface area of 840 acres, are used for power development. Francisco I. Madero
Reservoir, located on the Rio San Pedro, a tributary to the Rio Conchos, has a capacity
of about 344,550 acre-feet. Power generation facilities: La Boquilla 14,647 kw., La Colina
3,620 kw., La Rosetilla 5,150 kw., Francisco I. Madero none.

EXTREME FLOWS FROM RECORDS: Momentary: Max. 162,000 second-feet on September 11, 1904.
Min. 3.0 second-feet on May 14, 1904.

Average Flow in Second-Feet

Daily: Max. 148,900 Sept. 11, 1904 Min. 5.0 May 14, 1904

Monthly: Max. 24,540 Sept. 1904 Min. 11.0 May 1902

Yearly: Max . 3,710 1908 Min. 502 1951

Current Year 1951 Period  1924-1951 Acre-Feet
Extreme Second-Feet Average Total Acre-Feet
Month | High Lo Second- Average |# Average
Day Day Feet | Acre-Feet | Normal | Maximum | Minimum |1942.1951 | 1945-1951

Jan. 16 855 51 366 509 31,300 58,097 | 147,000 | 20,300 49,460 k,386
Feb. 18 | 1,510 2| 4§ 952 52,900 51,053 87,700 | 29,100 46,970 L7,271
Mar. 5{ 1,170 31| 294 637 39,200 45,793 80,800 | 20,800 44,320 41,657
Apr. 25 b7l | 176 278 16,600 31,074 79,700 5,000 18,380 16,028
May 12| 1,330 71 259 514 31,600 37,317 | 148,000 3,950 19,912 17,617
Juhe L |« 4,750 25| 328 629 37,400 k2,358 91,900 8,720 27,190 22,685
July 24 | 2,320 131 262 792 48,700 89,461 | 502,000 8,890 78,469 72,499
Aug. 28| 4,310 |$21| 229 ko3 24,800 125,568 | 601,000 | 11,300 85,280 59,585
Sept. | 19 1,190 9| 131 346 20,600 255,918 | 1,173,000 6,770 227,437 93,239
Oct. 18 52l 6| 235 327 20,100 158,039 798,000 20,100 109,290 86,128
Nov. 12 548 30 254 348 20,700 61,225 110,000 20,700 52,840 Lo, 24%
Dec. 15 4o2 11} 253 317 19,500 52,996 97,700 19,500 41,890 35,800
Yearly * L,750 151 502 363,400 1,008,899 | 2,431,850 | 363,400 801,438 | 586,138

* Partly estimated % And other days # Cuchillo Parsdo Station began operating January 1, 1945



16 WATER BULLETIN NUMBER 2F — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO GRANDE AT LOWER PRESIDIO STATION

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and
heavy weights, located about 1.7 miles above the international highway bridge between
Presidio, Texas and 0jinaga, Chihuahua, 2.0 miles below the confluence of the Rfo Conchos
with the Rio Grande, and 295.5 river miles below the American Dam at El Paso, Texas. The
zero of the gage is 2,556.42 feet above mean sea level, U.S.C. & G.S. datum.

RECORDS: Based on 131 meter measurements during the year, 115 by the United States and 16 by
the Mexican Section of this Commission, and a continuous record of gage heights. Computa-
tions by shifting channel methods. Records available: May 1800 to July 1915 and August
1923 through December 1951.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

EXTREME FLOWS FROM RECORDS: Momentary: Max. 162,000 second-feet on September 11, 1904.
Min. 3.0 second-feet on May 14, 1904.

Average Flow in Second-Feet

Daily: Max. 149,200 Sept. 11, 1904 Min. 5.0 May 14, 1904
Monthly: Max. 24,870 Sept. 1904 Min. 11.0 May 1902
Yearly: Max. 4,870 1906 Min. 523 1951

Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary

Day| Jan. Feb. March |  April May June July Aug. Sept. Oct. Nov. Dec.
1] 520 527 T 287 322 758 533 562 294 267 461 276
2| h67 622 708 280 3ok 607 680 660 836 279 358 330
8| 506 838 956 367 ko2 | 1,090 638 493 L7 78 437 319
4| M7 930 963 298 Y72 | 1,920 681 126 339 266 364 319
5| L9 1,030 999 239 355 837 778 ko7 403 2L5 385 37
6 543 97k 958 220 292 766 548 3h2 278 248 417 337
7| 502 818 705 275 26k 815 524 370 222 277 361 362
8| 623 855 880 268 328 793 431 295 189 299 318 343
9 553 792 754 249 289 716 416 29k 160 371 386 328

10| 518 731 822 220 303 651 394 270 270 3k2 ko8 305
11| W3 | 1,000 8u8 219 3502 585 350 329 823 366 381 271
12| 570 | 1,050 82l 206 834 622 330 648 1,000 Loy 471 2091
18| 576 | 1,070 786 191 618 621 380 472 840 363 405 321

4| 705 | 1,050 713 199 4h6 637 685 k12 609 337 343 336

15| 78 1,170 660 22k 356 625 1,270 3k5 371 328 340 359
18| 8ok | 1,070 617 252 302 555 1,380 304 358 333 322 350
17| 678 900 586 231 261 503 2,020 387 362 324 309 316
18| 511 | 1,290 510 256 413 528 1,570 286 333 378 320 286
19| 496 974 Skl 253 506 525 1,060 279 873 309 314 306

20{ 537 1,010 515 291 563 kg2 820 271 653 303 312 325

21| sb1 | 1,090 [ 286 612 [T 83 255 488 322 311 283

221 S5k 925 451 297 637 460 705 269 376 312 330 302

28| 543 96 | uho| 297 6tk 170 646 257 356 315 | 310 | 3ob

24| 620 | 1,210 530 288 750 368 1,520 291 346 301 287 314

28| 616 | 1,170 391 410 981 348 1,940 258 363 300 289 349

26| 545 1,180 482 352 643 436 1,590 252 325 370 296 334

27| 558 | 1,180 440 332 661 346 1,360 287 325 336 310 292

28| 546 11 367 325 709 ko8 653 1,620 323 349 30k 294

29| 565 382 294 951 405 71k 720 298 375 264 320

80| 590 373 280 629 675 601 480 286 452 263 294

81| 588 321 708 595 551 358 285

Sum 27,173 8,186 19,004 13,152 10,110 9,822

ke 7 19,15, 15,927 26,655 13,1b6 10,436
Current Year 1951 Period 1924-1951
Acre-Feet|
Extreme Gage | Extreme Second-Feet Average |  Total Acre-Feet
T TV -
Month Feet High Low Second- - — g
High | Low |Day Day Feet |Acre-Feet| Normal | Maximum | Minimum [1942-1951]

Jan. 2.7% 11.88 |16 909 | 5 k2o 564 34,700 70,347| 164,000 30,400 64,360

Feb. 3,51 | 2,04 | 18 1,520 | 2 u87 970 53,900 62,307 99,700 33,900 59,540

Mar. 3.09 |1.65 5 1,170 | 31 295 637 39,200 54,689 89,400 21,200 54,180}

Apr. 1.99 | 1.36 | &5 W7h | 25 176 273 16,200 37,814 84,100 4,460 25,271

May 3.30 [1.52 | 12 1,330 | 7 259 51k 31,600 | 54,553 270,000 3,660 46,940]

June i* 6.33 | 1.67 4 5,110 | 25 328 633 37,700 59,048 267,000 9,250 53,440

July 4,39 |1.65 | 2b 2,320 | 13 263 860 52,900 | 111,896] 564,000 8,910 | 107,181

Aug. 6.5 [1.45 |28 | &,750 |21 | 229 Y2l 26,100 | 155,172| 675,000 18,500 | 106,420

Sept. | 3.37 |1.42 | 12 1,2k0 9 151 438 26,100 { 290,292/ 1,324,000 7,370 | 256,077

Oct. 2,14 | 1.48 | 18 52k 6 235 326 20,100 | 187,286] 864,000 20,100 135,530

Nov. 2,20 (1,55 |12 548 | 30 | 25k 348 20,700 [ 75,392 141,000 20,700 61, 150

Dec. 1.87 [1.53 {15 o2 | 11 253 317 19,500 66,743 116,000 19,500 54,960

Yearly|#6.33 |1.36 * 5,110 151 523 | 378,700 |1,225,539| 3,466,700 | 378,700 [1,028,3h9

* Partly estimated ¥ And other days

A
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ALAMITO CREEK NEAR PRESIDIO, TEXAS

DESCRIPTION: Water-stage recorder about 1,800 feet above the confluence with the Rio Grande
and 6 miles below Presidio, Texas and Ojinaga, Chihuahua. This creek enters the Rio
Grande near the lower end of Presidic Valley and 306.9 river miles below the American Dam
at El Paso, Texas. The zero of the gage is 2,541.61 feet above mean sea level, U.S8.C. &
G.S. datum, determined by levels run in January 1950 and tied to a U.S.C. & G.S. bench
mark elevation established in 1943. Previously published elevations are erroneous.

RECORDS: Based on 39 meter measurements of low and medium flows, a high flow rating curve
determined by slope-area calculations, and a continuous record of gage heights. Computa-
tions by shifting channel methods. Records available: January 1932 through December 1951.

REMARKS: A small irrigation reservoir (San Estaban)} 10.5 miles south of Marfa, Texas and
irrigation diversions below the reservoir modify the flow of this spring-fed creek. On
October 2, 1932, backwater from the Rio Grande reached a gage height of 8.33 feet at this
station. This is the highest recorded gage height.

EXTREME FLOWS FROM RECORDS: Momentary: Max. 9,670 second-feet on July 20, 1937, with a
gage height of 5.33 feet. Min. .4 second-foot in June, July, and September 1951.

Average Flow in Second-Feet

Daily: Max. 3,290 Oect. 24, 1941 Min. .4 several days 1951
Monthly: Max. 329 Sept. 1936 Min. .9 June 1951
Yearly: Max. 55.9 1941 Min. * 4.3 1951
Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. | Dec.
1| 1.2 1.3 1.k 1.3 1.1 1.4 T 7 |+ 10.3 .8 1.0 1.0
2( 1.2 1.3 1.3 1.3 1.1 1.4 15.4 .7 .7 .8 1.0 1.0
3 1.2 1.3 1.3 1.3 1.1 2.1 8.5 T .6 .8 1.0 1.0
4| 1.2 1.3 1.3 1.3 1.1 1.6 13,3 |* 120 5 8 1.0 1.0
5| 1.2 1.3 1.3 1.3 1.1 1.5 6.2 1.1 5 7 1.0 1.1
6| 1.2 1.k 1.3 1.3 1.1 1.3 T 1.1 A .7 1.0 1.1
7| 1.2 1.4 1.3 1.3 1.1 1.2 .6 1.0 |* 7.9 T 1.1 1.1
8| 1.2 1.4 1.3 1.3 1.1 1.0 .6 .9 |* 10.5 .1 1.1 1.1
9| 1.2 1.5 1.3 1.3 1.0 .9 .6 .9 .8 T 1.1 1.2
10| 1.2 1.5 1.3 1.2 1.0 .9 5 B8 |* k23 8 1.1 1.2
11| 1.2 1.5 |* 1.3 1.2 1.0 .8 5 |* 52,4 [* 348 .8 1.1 1.2
12 1.3 1.5 1.b 1.2 2.4 8 5 |* bsaT |* 375 .8 1.1 1.2
18| 1.3 1.5 1.4 1.2 |* 1.3 8 5 9.2 |* 6.2 .8 1.1 1.2
14 1.3 1.5 1.4 1.2 1.1 8 R 5.5 [* 1.1 .8 1.0 1.2
15| 1.3 1.5 1.h 1.2 1.0 i A 3.5 |* 1.0 .8 1.0 1.3
18] 1.3 1.5 1.4 1.2 .8 7 5 2,2 |* 1.0 8 1.0 1.3
17| 1.3 1.5 1.4 1.2 N 7 5 1.6 1.0 |*17.2 1.0 1.3
18| 1.3 1.5 1.4 1.2 5 N .6 1.1 1.0 1.0 1.0 1.3
19| 1.3 1.5 1.4 1.2 |* 5 .6 .6 .8 1.0 1.0 1.0 1.3
20 1.3 1.5 1.4 1.2 i* .5 .6 NG .8 1.0 1.0 1.0 1.3
21 1.3 1.5 1.4 1.2 (|* 5 .6 N 8 1.0 1.0 1.0 1.3
22| 1.3 1.5 1.4 1.2 i* .5 5 .9 1.0 1.0 1.1 1.k
23| 1.3 1.4 1.4 1.2 |+ 5 .5 8 .9 9 1.0 1.1 1.4
24| 1.3 1.4 1.4 1.2 13.9 4 1.3 .9 .9 1.0 1.1 1.4
26| 1.3 1.4 1.4 1.2 1.3 b .8 . .9 1.0 1.1 1.k
26| 1.3 1.h 1.3 1.2 1.2 A .8 .8 .9 1.0 1.1 1.4
27! 1.3 1.4 1.3 1.1 1.1 .5 . .8 .9 1.0 1.1 1.4
28| 1. 1.k 1.3 1.1 1.2 .6 .8 .7 .9 1.0 1.1 1.4
29| 1.4 1.3 1.1 1.2 .6 .8 .8 .9 1.0 1.0 1.3
80| 1.4 1.3 1.1 1.2 .6 .8 .7 .8 1.0 1.0 1.3
st} 1.k 1.3 1.3 8 |* 3.3 1.0 1.3
S k0.1 6. 25.6 * 262.1 * 43, R
" 9.6 e 7 s 2 61.5 voosa TP ma B
Current Year 1951 Period 1932-1951
Acre-Feet|
Extreme Gage Extreme Second-Feet Average | Total Acre-Feet
Month Feet High Low Second- Averag
High | Low |Day Day Feet |Acre-Feet| Normal | Maximum | Minimum |1942-1951
Jan. 3,06 | 3.02 [$28 1.k [$1 1.2 1.3 78.5 199 |* 273 78.5 197
Feb. 3.09 | 3.06 ¥ 9 1.5 |$+1 1.3 1.k 79.5 183 234 79.5 176
Mar. 3.20 | 3.05 | &5 1.8 |[¥2 1.3 1.3 82.9 196 270 82.9 192
Apr. 3,0 | 3.03 [t 1 1.3 | %27 1.1 1.2 72,4 2ho Th3 2.4 209
May 4.15 | 2.80 | 24 |* 120 $18 5 1.k 88.3| 1,255 8,520 88.3 584
June 3.08 | 2.82 3 b7 | %2k R .9 50.8| 1,674 [* 6,360 50.8 971
July 4,535 | 2.83 L |* 430 $1k R 2.0 122 2,632 6,650 122 2,126
Aug. 5.30 | 2.66 L |#3,000 f1 .7 |* 8.5 | 520 3,162 |* 16,330 216 1,663
Sept. | 6.69 | 2.37 | 10 }¥9,600 A %301 {* 1,790 3,580 19, * 179 2,525
oct. 4.15 | 2.36 | 17 |* 465 $5 7|1 1 863 2,293 15,200 |*  86.3 | 1,383
Nov. 2.56 | 2.51 {# 7 1.1 1%+ 1.0 1.0 62.3 236 807 62.3 176
Dec. 2.57 | 2.52 |$22 1.4 (%1 1.0 1.2 76.2 212 408 76.2 204
fiéé&ly] 6.69 | 2.36 *9,600 % |* &3 | 3,109.2] 15,862 Bo, kil |* 3,109.2 10,06

* Partly estimated % And other days
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TERLINGUA CREEK NEAR TERLINGUA, TEXAS

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and
heavy weights, loecated 2.7 river miles above the confluence with the Rio Grande. This
creek enters the Rio Grande at the lower end of Santa Helena Canyon, 371.6 river miles
below the American Dam at El Paso, Texas. Prior to completion of the new gage well and
cableway on October 8, 1951, records of stage were obtained from the water-stage recorder
located .3 mile downstrean. The zeros of the gages at the old and new gage wells are
2,195.99 feet and 2,203.52 feet, respectively, above mean sea level, U.S.C, & G.S. datum.

RECORDS: Based on 54 meter measurements of low and medium flows, a continuous record of gage
heights for medium and high flows, and a high water rating curve determined by slope~-area
calculations. Computations by shifting channel methods. Records available: January 1,
1932 through December 1951.

REMARKS : Irrigation diversions modify the flow of this spring-fed creek at this station.

EXTREME FLOWS FROM RECORDS: Momentary: Max. 34,900 second-feet on May 24, 1935, with a gage
height of 17.59 feet. Min. no flow on September 29-30, 1937.

Average Flow in Second-Feet

Daily: Max . 17,200 June 1, 1937 Min. u» O Sept. 29-30, 1937
Monthly: Max . 921 June 1937 Min. .83 Oct. 1934
Yearly: Max. 146 1937 Min. 5.5 1943
Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary
Day| Jan. Feb. March | Aprit May June July Aug. Sept. Oct. Nov. Dec.
1] 3.2 3.0 2.8 2.7 2.6 |* 176 2.0 2.4 2.7 2.8 2.6 2.4
2| 3.1 3.0 2.8 2.6 2,6 9.6 2.1 2.3 ¥ 2,7/ 2.9 2.5 2.5
8| 3.1 [*3.0 2,8] 2.9 2.6 % 276 * 122 ® 2,3 (n 2.7 2.7 2.5 2.7
4| 3.1 2.9 2.8 2.9 2.5 |* 536 *1,180 & 2,2 ¢ 2.7\ 2.6 2.4 2.8
65| 3.1 2.9 3.0 2.9 S5.53|% 28,4 * 1,050 {* 2.1 |¥ 2.7|* 2.6 2.k 2,
6| 2.8 2.9 3.20 2.9 2.6 12.2 [* 112 (¥ 2.0 |® 2.7 2.5 | 2.3 2.6
7| 3.1 3.0 3.4 2.8 2.5 3.8 |* 1.3 2.0 |* 33.91% 2.5 2.3 2.6
8| 3.1 3.0 3.7 2.8 2.7 2.5 |® s.h|r 2,0 |# 2.7 2.k | 2.3 2.5
9| 3.1 3.0 |* 311 2.8 2.8 2.7 |* 23| k9 v 2.7(% 2.4 2.3 2.4
10| 3.2 3.0 |* 316 2.7 2.8 1%.0 2,1|* 50.9 (¥ 136 (*x 2.5 2.3 2.3
11| 3.k 3.1 % 18.6 2.7 3.0 15.9 2.1 % 134 * 1,260 [* 2.6 2.3 2.3
12| 3.2 3.1 7.5 2.6 3.3 8.5 2.0|* 370 * 189 |* 2.6 2.3 2.2
13| 3.2 3.1 6.0 2,5 |* 255 3.8 |* 389 |* 115 * 18k Ix 2.6 2.3 2,1
14| 3.0 3.0 4.8 2.h 17.6 3.3 % k62 20.9 [* 118 |* 2.7 2.3 2.6
15| 3.3 3.0 b.h 2.4 5.1 3.2 |*  1k2 |*x 12,5 (% 8o.0(* 2.8 2.2 2.2
161 3.3 2.9 3.9 2.3 3.7 2.9 [* 2% (¢ 10k (2 3.2 2.8 2.2 2.2
17| 3.0 2.9 3.7 2,k 3.6 2.6 |* 7.8{2 8.4 2 3.2{* 2.8 2.1 2.2
18| 3.0 2.8 3.3 2.3 3.1 2,5 |# 5.hl2 6.3 v 3.2[* 2.8 2.0 2.2
19| 3.4 2.8 3.3 2.3 3.1 2.5 |® 2le 4.3 3.2ix 28| 2.0 2,2
20| 3.1 2.8 3.4 2.5 3.3 2.2 |# 3.7{% 2,2 |* 3.2(* 2.8 1.9 2.2
21| 3.1 2.8 3.5] 2.5 3.5 2.4 I* 3.0|8 2.2 |* 3.2(* 2.8 1.9 2.2
22{ 3.1 2.8 3.6] 2.4 3.0 2.1 2.8|r 2.1 {* 3.2 2.8 1.9 2.2
23] 3.1 2.7 3.9 2.4 3.3 2.4 % 953 |2 2.1 {x 3.1 2.8 1.9 2.2
24| 3.2 2.7 3.6 2.5 |*1,020 2.4 » h8 |2 2.1 {* 3.4 2.8 1.8 2.1
25| 3.2 2.7 [* 174 2.8 [* 567 3.6 |*1,380 |* 2.0 3.1{r 2.8 1.8 2.1
26| 3.2 2.7 |* 170 2.8 46.8 3.5 [* 171 |* 2.0 |* 3.0/ 2.8 1.8 2.1
27| 3.2 2.7 |* 128 2.6 6.1 2,3 |» 25.0|* ho.2 | 3.0/ 2.8 1.8 2.1
28| 3.3 2.7 9.8 2.5 3.0 2.2 |® 20.0|* 229 * 3.0|* 1k 1.9 2.1
29! 3.1 k3 2.5 2.0 2.2 | 35.0|t b5.3 |* 2.9|2 2.6 2.1 2.1
80| 3.2 3.3 2.9 2.5 2,2 |f  15,0|® 7.1 [* 2.8/ 2.6 2.2 2.1
81| 3.2 2.8 * 363 " 3.0 k.6 v 2.6 2.2
. 8. *1,133.9 *1,095.8 * 22U 4 T71.h
Sum 97.7 & *1,217.0 9.3 %2,350.0 * 6,769.2 % 2,068.9 64,6
T
Period 1932-1951
Current Year 1951 eri 9; 9! AcreFeet
Extreme Gage Extreme Second-Feet Average | Total Acre-Feet %
Month Feet igh L Second- — verage
> High | Low |Day e Day . Feet |Acre-Feet| Normal | Maximum | Minimum [1942-1951
Jan. 1.95 1.85 1 5.71 6 2.4 3.2 gk [+ 201 ™3 82.7 195
Feb. | 1.90 | 1.84 {11 3.1 %23 2.7 2.9 161 [*  1k2 267 3.4 153
Mar. | 3.75 | 1.8 g 1x1,270 |32 2.6 [*39.3 [* 2,h10 289 [* 2,410 72.% 38k
Apr. 2,00 1.87 | 2k 431 22 2.1 2.6 155 [* 1,084 15,500 55.1 325
May 4,87 1.86 | 31 |* 2,610 31 1.5 % 75.8 [* 14,660 [« 4,554 i* 26,000 117 1,388
June 8.02 1.70 3 |* 7,660 22 1.0 |* 37.8 [* 2,250 6,847 54,800 59.5 2,355
July | 7.7 1.32 L |* 7,050 %11 1.7 |* 21.8 [* 13,400 |* 6,923 26,800 621 6,323
Aug. | 4.h0 28 1* 1,970 |% 6 |dr 2.0 |* 35.3 |* 2,170 b 4,364 [* 26,680 123 3,10
Sept. | 6.46 10 |* 4,830 [$ 1 |pr 2.7 |* 69.0 [* 4,100 6,861 2k, 600 223 k4,182
Oct. 3.36 28 |+ 938 |38 2.4 |% 7.2 % 445 % 2,430 8,100 50.8 1,755
Nov. 1 2.6!%24 1.8 2.2 1280 355 i 2,980 6h.9 ;ZZ
Dec. .81 .67 | 1k L4.51%13 2,1 2.3 1he 336 3,080 90.0
Yearly * 7,660 1.0 |* ¥1.7 [* 30,215 [* 34,386 105,807 3,98.0 | 20,561
2 Estimated * Partly estimated % And other days $ Mean daily



WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO GRANDE AT JOHNSON RANCH, TEXAS

DESCRIPTION: Water-stage recorder and cable with stand-up cable car equipped for winch and
heavy weights, located about 2 miles above Johnson Ranch, 14 miles below Castolon,
Brewster County, Texas and Santa Blena Ranch, Chihuahua, and 392.9 river miles below the
American Dam at El Paso, Texas. The zero of the gage is 2,045.30 feet above mean sea
level, U.8.C. & G.S. datum.

RECORDS : Based on 129 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: April 1936 through
December 1951.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

EXTREME FLOWS FROM RECORDS: Momentary: Max. 58,800 second-feet on September 23, 1938, with
a gage height of 19.75 feet. Min. 23.1 second-feet on June 6, 1938, with a gage height of

19

.84 foot.
Average Flow in Second-Feet
Daily: Max. 56,900 Sept. 10, 1942 Min. 27.2 June 14, 1938
Monthly: Max. 23,800 Sept. 1942 Min. 133 April 1947
Yearly: Max. 4,780 1942 Min. 574 1948 and 1951
Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 623 620 988 383 28 1,070 265 S5Th [* 706 280 L3 287
2| 616 621 783 346 268 1,130 L62 547 |* 504 294 356 289
3! 567 574 852 312 275 1,170 by 512 L34 259 L2 283
4| 533 710 859 292 273 2,600 985 555 649 2L6 380 331
5| 3559 851 979 338 314 1,880 3,520 623 403 243 425 321
6| 514 936 993 30k 495 (% 962 1,280 %1 321 247 370 316
7| 507 980 965 272 324 [x 755 (* 690 381 348 226 388 338
8| 571 872 878 245 288 686 |* 493 309 365 218 438 331
91 585 833 995 242 262 35 35 316 428 250 368 346
10| 630 827 | 1,350 278 268 696 375 523 28 248 329 348
11| 581 765 835 246 264 840 326 623 2,500 316 368 340
12| 557 838 823 217 292 630 301 946 1,810 313 405 319
13 | 533 998 834 192 352 638 277 1,040 1,280 320 389 292
14| 58 | 1,020 822 184 37 748 992 583 861 350 %) 301
15| 598 | 1,040 777 179 519 592 1,210 453 736 331 399 325
16 753 | 1,100 735 172 it=c} 669 831 408 527 324 338 331
171 743 1,090 701 193 365 551 1,540 312 b 313 328 351
18| 780 995 648 208 304 471 1,560 2kg 382 976 312 357
19| 645 1,190 586 210 258 479 1,550 293 366 428 311 325
20| 55 | 1,070 566 193 332 fad 1,070 256 ho1 367 329 301
21 540 1,030 553 203 Li3 431 861 236 728 321 319 295
22| 571 1,080 53k 198 506 384 782 219 566 300 317 314
23| 584 1,010 Y2 224 707 349 1,340 225 465 318 321 297
24| 582 996 466 246 | 1,850 362 978 196 38L 306 338 307
26 576 1,180 635 252 907 315 1,910 206 371 299 348 320
26| 667 | 1,210 920 232 811 320 1,760 193 333 302 323 327
27| 611 | 1,210 613 313 810 279 1,600 203 339 296 319 347
281 584 | 1,200 591 306 584 310 1,320 28L 299 540 314 332
20| 592 495 298 621 o247 | * 912 970 285 | 1,620 319 301
30| 571 432 273 712 262 | * 718 1,940 283 116 315 284
81| 592 415 789 617 |+ 823 380 309
Sum 26,846 7,551 21,085 15,4h1 11,647 9,865
18,509 . 25,09 15,642 ’ 31,52% ’ e 10,759 )
Current Year 1951 Period April 1936-1951
Acre-Feet|
Extreme Gage I Extreme Second-Feet Average | Total Acre-Feet
Month Feet High Low Second- Averag:
High Low |Day Day Feet |Acre-Feet| Normal Maximum Minimum [1942-1951,
. . 1.49 | 18 836 7 488 597 | 36,700 62,419 86,400 35,900 63,990
1.59 | 19 | 1,340 3 554 959 | 53,200 58,420 80,900 44,600 | 59,610
1.31 | 10 2,050 31 399 k() 15,800 ho, 1k 85,300 31,100 53,700
8ol 1 399 | 16 157 252 | 15,000 2k, 66k 79,300 7,940 2k, 954/
1,01 | 24 | 5,210 |12 238 505 | 31,000 55,127 240,000 8,830 | 18,173
100 | 4| 5,530 |29 22k 703 | k1,800 69,093} 251,000 12,600 | 61,600
1.06 | 5| 9,750 1 2hkg | 1,020 | 62,500 | 1k0,750| 620,000 10,700 | 116,870
9% | 30 | 5,290 | 26 181 %98 | 30,600 | 140,819 185,000 17,000 | 11k,690
1.06 | 11 | 3,940 | 10 212 592 | 35,200 | 335,89k} 1,404,000 20,000 | 278,570
99 | 25 | 4,850 8 206 376 | 23,100 | 194,194 929,000 23,100 | 152,k20)
1.28 | 1k ueh | 18 298 359 | 21,300 72,412| 16,000 21,300 | 65,570
1.24 | 17 381 3 274 318 | 19,600 61,544] 110,000 19,600 | 56,830
[ 80 9,750 157 57k | 415,800 |1,264,750] 3,461,400 | 115,800 [1,096,977

* Partly estimated



2 WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO GRANDE AT LANGTRY, TEXAS

DESCRIPTION: Water-stage recorder and cable with stand-up cable car equipped for winch and
heavy weights, located at Langtry, Texas, 24.1 river miles above the confluence with the
Pecos River and 614.1 river miles below the American Dam at El Paso, Texas. The zero of
the gage is 1,091.69 feet above mean sea level, U.3.C. & G.S. datum.

RECORDS: Based on 47 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: May 1900 to October
1914; December 1919 to March 1920; January 1924 through December 1951.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

EXTREME FLOWS FROM RECORDS: The highest known gage height was 56.9 feet, which occurred
about 3:00 P.M. on June 17, 1922. The discharge for this stage was 204,000 second-feet,
which was estimated by extension of the rating curve. The lowest recorded flow was 270
second-feet, which occurred in May 1904. ' '

Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1 (1,060 859 | 1,430 834 519 899 602 1,140 1,310 613 1,120 571
2 (1,000 861 | 1,450 T4 545 9u8 589 968 1,330 591 794 581
8{ 932 879 | 1,kbo 731 545 2,360 584 uly 978 569 630 597
4| 920 915 | 1,220 77 537 5,200 1,690 855 776 555 665 603
5| 96 925 | 1,060 710 535 5,820 1,450 802 T9% sha 672 517
6| o919 902 | 1,110 678 520 | 3,260 1,480 780 685 548 62 572
7| 882 9k2 | 1,120 638 513 | 2,540 2,470 798 768 529 657 560
8 8ok [ 1,110 | 1,240 606 512 | 2,300 1,480 808 738 502 634 582
8| 876 | 1,200 | 1,260 630 556 | 2,040 1,230 790 650 496 669 s 583
10| 851 1,240 | 1,280 605 727 1,630 984 68l 1,130 502 646 585
1| 880 | 1,170 | 1,250 560 1,840 | 2,560 860 704 700 k96 674 610
12| 893 1,120 | 1,560 530 598 1,620 788 1,790 |* 628 183 695 613
18| 948 | 1,130 | 1,390 52k 559 | 1,160 727 1,020 |¢ 1,640 k96 636 638
14| 914 1,090 | 1,140 553 1,060 3,940 674 1,310 |t 1,880 509 600 62
15| 879 | 1,150 | 1,140 547 92k | 2,h60 657 1,130 [ 1,350 561 627 632
16| 848 | 1,300 | 1,150 522 6,100 | 1,450 668 1,150 2,510 560 647 601
17| 80 1,320 | 1,130 ko 1,090 | 1,240 1,1k0 897 1,200 573 631 571
18 | 887 1,340 | 1,080 493 927 1,290 1,290 Thi 1,030 607 652 568
19| 970 1,390 | 1,010 181 812 1,020 1,210 690 87 594 621 586
20 |1,020 1,350 965 470 803 938 1,550 646 8 TT3 712 599 589
211,050 1,240 936 64 2,540 877 1,810 576 |2 724 1,080 599 600
22| 986 1,390 900 k7 1,360 819 1,550 516 |t 698 784 599 605
28 902 1,280 87 476 843 82k 1,260 752 |* 688 682 599 581
24| 857 1,260 836 k73 6,700 851 1,140 5710 |* 887 6h2 606 566
25| 862 | 1,%20 841 k79 1,880 983 1,130 557 |r 846 60l 599 556
26| 8ge | 1,270 955 486 2,570 7 1,650 79 772 587 585 568
27| 889 | 1,260 836 499 1,650 697 1,530 Lé7 726 605 579 551
28| 886 | 1,40 | 1,260 518 1,230 68k 2,060 b6z 667 596 579 535
29| 906 1,200 537 1,100 678 1,890 k60 636 586 585 553
80 903 928 519 1,100 636 1,590 456 607 583 572 56k
81| 856 848 932 1,4h0 k76 1,660 583
Sum 2,62 17,028 52,501 24,402 19,447 18,126
8,398 0 suge w021 " 39,173 *28,90 19,463
Current Year 1951 Period 1924-1951
Acre-Feet|
Extreme Gage Extreme Second-Feet 2::"? Total Acre-Feet
Month Feet igh Low ond- Averag
High | Low |Day Hig Day Feet |Acre-Feet| Normal | Maximum | Minimum [1942.1951
Jan. | 1.30 96 | 1 1,110 | 16 832 916 56,300 92,117 [*  245,000| 52,300 80,650
Feb. 1,70 | 1.00 | 28 1,480 1 843 1,170 64,700 80,381|* 117,000 48,900 76,430
Mar. 2.03 96 | 12 1,820 | 25 802 1,120 69,000 76,911 118,000 48,100 Th, 440
Apr, 1.02 15 1 865 | 2k L5k 568 33,800 60,439 105,000{ 28,500 k9,620
May 10.44 .50 | 2h 18,000 1 487 1,360 83,600 96,041 271,000 26,900 78,520
June 6.70 67 4 9,610 | 30 630 1,750 | 104,000 | 101,070 299,000| 25,400 97,090
July 3.63 58| 6 k,160 b 559 | 1,260 | 77,700 | 153,955 719,000 31,700 | 147,670
Aug. 2,80 A | 12 2,870 | 30 450 787 48,400 | 196,485(* 730,000 33,800 | 1k1,670
Sept . L.46 68 115 5,640 | 30 607 |* 966 [* 57,500 352,734| 1,410,000} 35,700 298,510
Qot. 2.35 48 | 3 2,250 | 12 ¥71 627 | 38,600 | 243,868| 1,063,000| 38,600 i 193,530
Nov. 1.64% .65 1 1,430 |$28 565 649 | 38,600 99,789|* 211,000 38,600 85,160
Dec. 75 W60 | 14 656 | 28 529 585 36,000 87,898 135,000| 36,000 74,790
Yearly| 10.b4% | bk 18,000 450 978 | 708,200 |1,641,688| 3,851,500| 633,900 11,398,080

# Eotimated * Partly estimated ¥ And okher days




WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

PECOS RIVER NEAR COMSTOCK, TEXAS

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and
heavy weights, located at the Pecos High Bridge on the railroad 12 miles northwest of
Comstock, Texas, 5.5 miles above the confluence with the Rio Grande. This river enters
the Rio Grande 638.2 river miles below the American Dam at El Paso, Texas. The zero of
the gage is 1,058.01 feet above mean sea level, U.5.C. & G.S. datum.

RECORDS: Based on 22 meter measurements during the year and a continuous record of gage
heights. Water-stage recorder installed May 11, 1942. Computations by shifting channel
methods. Records available: March 17, 1898 to December 3, 1898 and May 1800 through
December 1951.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

EXTREME FLOWS FROM RECORDS: The greatest recorded flow was 116,000 second-feet, which
occurred September 1, 1932, with a gage height of 38.25 feet. The lowest recorded flow
was 91.7 second-feet, which occurred on several days in August 1951, with a gage height of

21

-.01 foot.
Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary

Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.

1] 246 252 258 215 170 156 116 121 131 125 138 178

2| oy 249 253 207 19 152 117 131 128 126 132 182

s| 28 2kg 249 20k 183 262 115 134 122 126 132 182

4] 24k 249 242 195 17h 373 116 134 116 124 133 176

5| 249 250 237 191 169 187 114 132 114 119 135 170

6| 251 27 238 188 160 172 115 130 112 120 139 166

7| ok 248 236 182 158 159 116 129 110 116 140 164

8| 243 246 234 178 156 154 115 127 108 116 143 162

9| aus 250 223 179 156 169 112 121 106 116 146 159
10| 247 255 228 181 161 182 113 118 106 116 147 159
11| 246 256 226 180 1,790 166 112 114 153 118 150 160
12| 245 257 213 180 305 154 110 114 127 115 151 159
13 | 247 255 208 181 203 149 111 114 119 113 152 159
14| 246 259 213 182 |* 190 156 118 112 112 1n3 153 160
161 245 260 218 179 |* 180 179 117 111 112 113 154 158
16| 2Ly 26l 217 173 |2 170 184 116 108 185 113 151 155
17| 2k 269 21k 171 {7 161 156 121 117 177 113 145 153
18 218 270 206 168 {2 158 147 130 114 121 115 146 152
19 2u8 265 201 169 323 138 124 108 121 121 152 154
20| 248 263 200 168 238 136 120 102 114 123 157 153
21| 2i5 261 200 166 375 139 119 97.1 127 121 160 152
22| 246 259 200 164 o7k 137 114 95.4 155 118 165 151
28| 246 263 200 164 202 131 112 93.5 153 118 169 150
24| 246 268 196 163 2,460 129 112 206 1k9 119 17k 151
26 27 266 201 164 302 127 113 342 140 119 174 152
26 | 247 264 241 169 229 126 111 262 135 123 172 151
27| 250 262 2u7 170 200 102 111 213 136 127 173 148
28| 250 257 227 172 183 118 113 178 132 128 173 146
29| 248 216 171 171 119 118 158 127 132 173 150
30| 248 216 172 162 119 119 1hh 125 139 175 152
81| 251 201 161 118 135 145 151
S 213 5,346 4,798 4,315.0 3,750 4,915
e 00 eee 10,19 5,58 5,80 u60h

Current Year 1951 Period 192k-1951
Acre-Feet!
Extreme Gage Extreme Second-Feet ;:‘"‘E; Total Acre-Feet

Month Feet High Low cond- A

" High | Low |Day *® Ey—‘ Feet |[Acre-Feet | Normal Maximum Minimum 19ha.1'§51
Jan. 71 .63 27 256 |% 3 22 2k7 15,200 23,706 78,200 12,900 25,350
Feb. 71 62 18 273 8 243 258 14,300 19,014 62,300 10,900 20,400
Mar. .67 35 (326 282 j¥2hk 193 222 13,600 18,090 40,700 11,100 17,960
Apr. A5 26 1 217 23 162 178 10, 600 17,422 k2,400 9,520 17,2k2
May 7.56 .20 | 2u| 8,180 (% 8| 154 326 | 20,100 | 33,514 156,000 10,800 | 22,190
June 1.79 .10 4 758 30 115 160 9,520 32,991 197,000 8,840 16,780
July .13 - W01 18 137 12 108 116 7,120 25,731 84,200 7,120 25,832
Aug. 1.25 |- .01 | 24 466 |22 9171 139 8,560 | 19,428 50,400 7,620 | 16,872
Sept. | 1.15 KolS 16 hos5 10 100 129 7,680 | 40,268 32k, 420 6,190 20,508
oct. .23 08 | 3 1h7 b 111 121 7,440 | 49,932 486,000 7,440 | 29,864
Nov. 29 | a5 | 30 178 |% 2| 130 153 9,130 | 27,561 209,000 9,130 | 18,573
Dec. 38 | .26 2 185 28| 146 159 9,750 | 23,114 91,800 9,750 | 18,265
Yearly| 7.56 |- .01 8,180 91.7 184 | 133,000 | 330,771 | 1,330,900 133,000 |249,836

# Estimated * Partly estimated ¥ And other days



2 WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

GOODENOUGH SPRING NEAR COMSTOCK, TEXAS

DESCRIPTION: Staff gage located 4,000 feet above the confluence with the Rio Grande and
11.75 miles southwest of Comstock, Val Verde County, Texas. The stream from this spring
enters the Rio Grande 664.9 river miles below the American Dam at El Paso, Texas. The zero
of the gage is 968.42 feet above mean sea level, U.S.0. & G.S. datum.

RECORDS: Based on 28 meter measurements during the year with the discharge estimated between
measurements. Records available: February 23, 1929 through December 1951.

REMARKS: The flow of this spring is very uniform and not modified by diversions or storage.
Backwater reaches the station when the Rio Grande reaches a discharge of about 35,000 sec-
ond-feet near this spring. A maximum gage height of 17.30 feet was reached by backwater
on September 1, 1932.

EXTREME FLONS FROM RECORDS: Momentary: Max. 846 second-feet on September 18, 1941, with a
gage height of 4.57 feet. Min. 72.1 second-feet on December 26-28, 1951.

Average Flow in Second-Feet

Daily: Max. B 455 Oct,. 1, 1932 Min. 72.1 Dec. 26-28, 1951
Monthly: Max. * 421 Oct. 1932 Min. * 77.8 Dec. 1951
Yearly: Max. 266 1933 Min. * 04.5 1951
Mean Daily Discharge in S d-Feet 1951 — Annual and Period Summary
Day| Jan. l»Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1t 92.6 | 9.5 |® 91.6 |f 93.5 |® 87.8 |® 106 |z 119 [* 102 |2 oh,7 [= 89.7 {v 88,2 | 85.7
2|tk jroh2 mg1.2 |2 95.6 87.8 | 107 {2 118 |r 102 |* ok.2 |® 89.6 {®87.k |285.2
gir92.3 [rok.2 |£90.8 2 93.7 |t 85.6 {r 108 (® 117 |* 102 B 93.7 (B 89.6 (¢ B6.6 |=8L.6
4[292.2 |rok,1 2905 (2 93.8 83,4 Ir 109 117 101 ® 93,2 |* 89.5 |285.8 |28L.1
5|*92.0 |mg0.k |2 90,1 |* 95.9 (¢ 87.3 |*r 1209 fr 116 | 101 |® 92.7 |* 89.5 |*85.0 #8355
6(291.9 |293.9 |#89.7 |2 94.0 91.2 (* 110 |f 115 | 101 |2 92.2 | Bg.k |2 8k.2 (83,0
7]|291.7 {#93.9 | 89.3 |® 9hk.1 90.k {* 111 |r 11k |r 100 |2 91.6 |* B9.k |2 83.4 i 82.b
glro1.6 | 93.8 [289.6 [* 94.3 86,6 1» 112 |* 113 e 100 |* 91.1 |t 89.h | 82.6 |2 81.9
9201k [*03,9 [280.8 [# 9.k |® 874 |* 113 |r 113 [r 99.6 [* 90.6 ¥ 89.3 {r83.1 |28L.3
10| 91.3 [®93¢9 | 90.1 |2 9k.5 j* 88.2 |* 113 112 ® 99,3 | 90.1 |* 89.3 |2 83.6 |®80.8
11 (2 91.9 [*gh.0 (2904 2 946 12 89.0 |* 11k 111 |* 99.0 {® 89.6 |* 89.2 |® 8k, |t 80.2
12|t 925 [mok.1 [250.6 [® .7 |2 89.9 [ M5 |2 111 |r 98.6 |» 89.0 [T B9.2 |E8L6 I¥T9.T
18 |2 93.1 |2 9k.1 ¥ 90.9 o4.8 |# 90.7 |* 116 |r 110 98.3 {# 88.5 |r 89.1 [¥85.1 |279.1
24 |2 93.6 [ron.2 [ro91.2 |® ok.1 | 91,5 |® 117 |® 110 |r 98.2 88,0 |r 89.1 |2 85.6 [# 78.6
15|k [mon.s o1k {2 93,5 = 92,3 (= 118 |7 110 |r 98.0 |* 83.1 |® 89.0 |v'86.1 |*78.1
16 [® 9h.8 [mok.k | 91.7 [® 92,8 [* 93.1 [ 118 |[f 110 [z 97.9 ¢ 88.3 89.0 | 86.7 |8 77.5
17{m95.4 [mghk [291.8 |2 92,2 [# 95,9 [¢ 119 (¢ 109 {2 97.8 |2 88.4 |r B9.7|=87.2 |E77.0
18 |2 95.3 (# gh,5 [m 91,9 {® 91,5 |1 9k7 320 |® 109 {2 97.7 |* 88.5 [T 90.k |2 87.7 {* 76.4
19 [# 95,3 |2 94,6 |® 92,0 |2 90.8 [® 95.6 [® 120 109 n 97.6 |% 88.6 |t 91.1 |¥88.2 % 75.9
20 |2 95.2 (2 k.6 |#92.1 v g0.2 |# 96.4 [* 120 |® 108 | g7.h v 88.8 [® 91.8 |2 88.7 % 75.4
21]f95.1 | 9.7 |t92.5 |2 B9.5 |B 97.2 |* 121 [T 107 |t 97.3 | 88.9 [r g2.6|mB9.2 (= 7hB
22 |2 95.0 |2 oh.3 [z ook |z 88.9 % 98.0 |t 121 |r 107 |2 97.2 |® 89.0 | 93.3[®89.7 | T3
28 |2 95.0 [293.9 [n925 88.2 [» 98.8 [» 121 {® 106 |* 97.0|® 89.2 |v 9ko| 90.2 2757
24 |2 0h,9 (B 93,5 |2 g2.6 {2 83.2|% 99.6 |® 121 105 |® 96.9 |t 89.3 94,7 |2 89.6 |2 73.2
26 " 9.8 (2 93.2 (2 g2,7 |® 88.1 (8100 |® 122 jT 105 & 96.8|® 89.k |T 95.9 |289.1 " 72.6
26t ok.7 |2 02.8 |2 92.8 |¢ 8.1 |r101 |* 122 |® 10k (¢ 96.7 (% 89.5 (B 93.1 (#8851 72.1
27 e oh,7 |2 924 (o209 (2 88.0 |2 102 122 |2 10k [® 96.6 [ 89.7 |® 92.3 |288.0 r72.1
28 |2 ok.6 |2 92,0 [0 93,0 |2 88,0 2103 |® 120 [® 10k |r 96k 89.8 |®* 91.5 |t 87.k |t 72,1
29 (2 94.5 293,12 87.9 (% 10k 7 120 2 103 96,3 |# 89.8 |* 90.7 |%86.9 |t T2.2
80 |2 9h.5 93,32 87.9 (105 & 120 2 103 ® 95,8 |2 89.7 [ 89.9 4863|2722
81 (% ok} LR # 105 ' 103 [r 9.3 * 89.1 72,2
Sum #2,630.2 #2,751.8 *3,486 #3,050.7 #2,807.h #2,411.9
*2,902.9 *2,837.7 *2,916.4 *3, 402 *2,70L .2 *2,598.8

Current Year 1951 Period Mar. 1929-1951 Acre.F
Extreme Gage ¢ Extreme Second-Feet Average| Total Acre-Feet cre-Feet

Month Feet High Low Second- L. Averag
High Low |Day Day Feet |Acre-Feet | Normal Maximum Minimum |1942-1951]

Jan. 178 95.4 | 10 91.3 |* 93.6|* 5,760 | 8,40k 19,620 |* 5,760 75630
Feb. 21 k.7 | 28 |2 92,0 {* 93.9|* 5,220 | 7,456 17,030 |* 5,220 6,707
Mar. 31le 95k | T 89.3 |*+ 91.5|% 5,630 | 8,087 17,7710 | * 5,630 7,456

Apr. 13 9k.8 [t29 |¥ 87.9 |* 91.7{* 5,460 7,751 16,580 |* 5,460 75X
May $30 |2 105 i 83,k |* oL.il* 5,780 8,9 16,840 |* 5,780 7,819
June 325 |2 122 1% 106 * 116 |* 6,910 8,456 16,040 5,330 1,776
July 1ln 119 |%29 {2103 [* 110 |* 6,750 | 8,998 16,460 5,930 8,562
Aug. $ 1| 102 3118 95.3 |* 98.4|* 6,050 | 8,617 15,840 5,450 75940
Sept. 1|* 9k | 14 88.0 |* G0.1|* 5,360 | 9,268 |® 25,000 |* 5,360 75767
oct. 2k oh.7 %15 |® 89.0 [* 90.6l* 5,570 | 9,567 [* 25,870 |* 5,570 8,423
Nov. 23 9.2 | 8 82.6 |* 86.6l% 5,150 | 8,809 21,850 |* 5,150 5708
Dec. 1|® 85.7 |¥26 72.1 {* T7.8|% &,780 | 8,651 20,470 |* k,780 7,528
ﬁearly v 122 72,1 [* 9h.5)* 68,420 | 102,483 192,840 | * 68,420 92,496

® Estimated * Partly estimated ¥ And other days ¢ Mean daily




WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION 23

DEVILS RIVER NEAR DEL RIO, TEXAS

DESCRIPTION: Water-stage recorder on the main highway bridge 12 miles northwest of Del Rio,
Texas and 4.5 miles above the confluence with the Rio Grande. Devils River enters the Rio
Grande 680.1 river miles below the American Dam at El Paso, Texas. The zero of the gage
is 951.80 feet above mean sea level, U.S.C. & G.S. datum.

RECORDS: Based on 12 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: September 2, 1932
through December 1951. Records are also available from May 1900 to March 1914 for a point
2.8 miles below the highway bridge and from December 1923 to September 1, 1932 for a point
1.8 miles below the highway bridge.

REMARKS: The monthly flow of this spring-fed river is not modified, but the daily flow is
nodified by two power dams with a combined hydroelectric generating capacity of 3,100 kva,
the operation of which began in 1829.

EXTREME FLOWS FROM RECORDS: The greatest recorded flow was 597,000 second-feet, which

occurred September 1, 1932, with a gage height of 41.0 feet at the present station. Zero
flow sometimes occurs for a few hours.

Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1] 290 2ks 190 217 200 226 167 161 131 150 198 148
2| 328 238 243 203 167 220 166 148 125 169 192 178
8| 26 231 222 210 178 259 162 147 126 157 161 17
5| 251 24l 208 203 179 232 161 140 133 151 155 155
s| 250 249 215 203 185 225 161 139 140 158 178 127
6| 299 235 214 217 179 212 162 145 1ho 159 170 150
7] 258 234 21k 204 179 211 162 150 17 146 160 155
8| 258 234 221 204 179 211 163 150 148 W7 154 115
9| 251 233 207 20k 179 211 163 19 148 155 166 119

10 257 233 21k 198 178 210 164 148 149 155 159 125
1} 2 227 200 198 184 210 164 147 143 156 174 137
12 235 227 234 182 178 211 165 147 131 156 208 137
18| 269 252 215 187 177 180 165 146 120 148 158 149
14| 268 239 201 198 177 W2 168 145 132 155 157 194
15 255 232 195 193 183 288 173 145 133 155 157 17k
16 | 25k 226 190 194 193 220 167 1hk 140 154 185 150
17| 247 225 184 194 187 226 166 143 147 154 156 151

18| 246 205 208 188 182 198 165 1h2 168 154 149 159
19| 259 231 208 188 186 189 185 141 169 166 155 160

20| 252 237 195 19% 192 179 177 141 178 159 154 196

21} 251 230 209 194 210 179 163 134 191 159 148 169

22| 251 230 216 194 216 180 162 139 196 165 17 169

28| 250 230 223 183 255 7% 161 139 1Ll 71 153 135

24| 250 229 202 165 | 1,520 181 155 1l 145 164 192 128

25| 249 236 229 189 676 186 173 137 146 158 21k 155

26 [ 2l 22! 206 525 187 180 1h2 146 157 151 1

21 2&3 222 3?% 189 298 182 164 k2 141 178 15 1

28| 248 222 243 195 167 183 171 141 154 288 149 164

29| 260 223 184 178 171 170 136 135 288 149 131

so| 253 210 200 221 167 156 136 120 236 156 138

st| 253 217 201 162 137 231 158

6,525 878 6,350 b,bh5 5,299 4,706

e P e s 5,143 1,366 4,950

iod 4-1951
Current Year 1951 Peri 1924-195 Acre.Feet
Extreme Gage Extreme Second-Feet 2""8: Total Acre-Feet ‘
Feet H econd- g
Month High | Low |Day Hieh Day Low Feet |Acre-Feet| Normal Maximum Minimum 19421951
1.46 | .8 1 56k 51 92.0 259 | 15,900 | 22,48 45,250 12,700 | 18,670
1.37 1.02 32l b5 |11 | 166 233 | 12,900 | 21,304 5k,500 12,000 | 20,080
1.47 .99 1 561 11 | 137 217 13,300 21,676 43,300 11,100 19,340
1.42 4 110 y76 2l %2.8 196 11,700 24,057 67,800 9,910 20,531
2,76 67 |2 | 2,790 15 23.3 262 16,100 41,166 356,900 10,500 25,330
1.46 97 | 1B 539 13 | 125 212 | 12,600 | 48,803 380,000 11,100 | 57,330
1.32 .87 3 365 2k 68.0 166 10,200 49,985 377,000 10,200 | 50,400
1.30 .62 | 19 382 19 13.5 143 8,820 | 26,302 107,000 8,820 | 27,512
1.27 | .19 | 22 367 27 52.9 146 8,660 | 75,321 895,990 8,660 | 26,136
1.39 91 | 29 480 1 97.1 171 | 10,500 | U46,231 349,000 10,500 | 36,780
1.35 .69 | 28 128 28 25.5 165 9,820 24,649 60,300 9,820 22,182
130 | .98 |20 379 |$#7( 115 152 9,330 | 22,882 49,520 9,330 | 17,993
2.76 | @ | | 2,79 [T | 335 | 195 9,850 |ues,860 1,284,080 | 139,830 |3h2,284

% And other days



u WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

ARROYO LAS VACAS NEAR CD. ACUNA, COAHUILA

DESCRIPTION: Water-stage recorder and cable with sit-down cable car, located 1.5 miles
upstream from Cd. Acufia, Coahuila and 1.8 miles upstream from the confluence of Arroyo
las Vacas with the Rio Grande at a point just above the Del Rio-Cd. Acufla International
Bridge. This confluence is 693.5 river miles below the American Dam at El Paso, Texas.
The zero of the gage is 884.15 feet above mean sea level, U.S.C. & G.S5. datum.

RECORDS: Based on 162 meter measurements during thé year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: Occasional esti-
mates from June 1935 to March 19, 1938; continuous record March 20, 1938 through December
1851.

REMARKS: The low flow of this stream is from springs. Backwater from the Rio Grande reach-
es this station when the stage at the Del Rio Station reaches about 21.0 feet, or a flow
of about 110,000 second-feet.

EXTREME FLOWS FROM RECORDS: Momentary: Max. 25,640 second-feet on October 3, 1944, with a
gage height of 17.45 feet. Min. .4 second-foot on various days in September 1951 and on
November 27, 1951, with gage heights of 1.25 and 1.28 feet, respectively.

Average Flow in Second-Feet

Daily: Max. 3,530 Oct. 3, 1944 Min. 4 Sept. 10 & Nov. 27, 1951
Monthly: Max. 153 Oct. 1944 Min. 7 Dec. 1951
Yearly: Max. 25.9 1944 Min. 5.8 1950

Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary

Day; Jun. Feb. | March | April May June July Avg. Sept. Oct. Nov. Dec
1] 1.4 1.8 1.8 2.1 1.8 2,8 1.8 1.k i 1.1 K 8
2| 1. 1.8 1.8 2.1 1.8 2.8 1.8 1.4 T 1.1 T .8
s| 1.4 1.8 1.8 2.1 1.8 2.5 1.8 1. N 1.1 7 .8
4| 1.4 1.8 1.8 2.5 1.8 2.1 1.8 1.4 T 1.1 .7 .8
5| 1.4 1.8 1.8 2.5 1.8 3.2 1.8 1.b 7 1.1 .7 7
6| 1.1 1.8 1.8 1.8 1.8 2.8 1.4 1.4 N4 1.1 N q
T] 1.4 1.8 1.8 1.8 1.8 2.5 1.4 1.4 o7 1.1 N T
8| 1.4 1.8 1.8 2.1 1.k 2.5 1.4 1.4 T 1.1 i N
9 1.k 1.8 1.8 2.1 1.4 2.5 1.4 1.4 T 1.1 N 7

10} 1.8 1.8 1.8 2.5 1.4 2.5 1.1 1.1 A 1.1 T T
11} 1.4 2.1 1.7 2.8 1.8 2.5 1.1 1.1 7 1.1 1.0 K1
12] 1.k 2.1 1.7 2,1 1.8 2.5 1.k 1.1 N 1.0 1.0 T

181 1.4 1.8 1.7 1.8 1.k 3.9 1.b 1.1 N 1.0 N 7

4] 1.4 | 21 1.7 1.8 1.k 4,2 1.4 1.1 N .7 7 N

16( 1. 1.8 1.7 1.8 1.8 2.8 1.8 1.1 N4 T 7 N

18] 1.k 1.8 1.7 1.8 1.8 2.8 1.7 1.1 291 N 7 i

17| 1.4 1.8 1.7 2.5 1.8 1.8 1.8 1.1 4.0 N 7 N

18 1.4 1.8 1.7 2.5 1.8 1.8 2.1 1.0 2.5 7 7 T

19| 1.4 1.8 1.7 1.8 1.8 1.8 1.8 1.0 1.4 T 1.1 ¢

20| 1.4 1.4 1.7 1.8 1.8 1.8 1.8 1.0 1.4 7 1.1 7

21| 1.4 1.4 1.8 1.8 1.8 1.4 1.k 1.0 1.h 7 1.1 K

22| 1.4 2.4 1.8 1.4 1.8 1.b 1.4 1.0 1.4 N T N

28| 1.4 2.4 1.8 1.4 4.6 1.8 1.4 1.0 1.4 N T N

24| 1.4 2,5 1.8 2.1 |2,480 1.8 1.k 1.0 1.4 N T N

25| 1.% 2.5 2.5 2.1 19.4 | 3.2 1.4 1.0 1.4 T N T

26| 1.4 1.8 2.5 2,1 6.4 2.1 1.4 1.1 1. 1.0 K 7

27| 1.8 1.8 1.8 2.1 3.9 2.1 1.4 1.1 1.1 1.0 R N

28| 1.8 1.8 1.8 2.1 2.8 2.1 1.4 1.1 1.1 1.0 7 7

29| 1.8 1.8 2.5 3.2 1.8 1.k 1.1 1.1 2,1 7 7

so| 1.8 1.8 1.8 3.2 1.8 1.4 1.1 1.1 7 i N

s1| 1.8 1.8 3.2 1.4 1.1 .7 1

Sum 53.1 61.7 1.6 36.0 29.0 22,1

45.8 56.2 2,564.3 7.4 323.3 22,5
Current Year 1951 Period April 1938-1951
Acre-Feet]
Extreme Gage | Extreme Second-Feet Average |  Total Acre-Feet
Month Feet ~_ High Low Second- Averag
High | Low |Day Day Feet |Acre-Feet| Normal | Maximum | Minimum |1942-195)

Jan. 1.05 1.05 | # 1.8 1| # 1.4 1.5 90.8 397 910 2 79.% T

Feb. 1.12 1.05 | 15 2.8 # 1.4 1.9 105 87 5,950 105 1,02k

Mar. 1.18 | 1.05 | 26 60.7 1 # 1.7 1.8 111 812 2,600 111 ™

Apr. 1.08 | 1.02]11 2.8 | # 1.4 2,1 122 1,049 4,580 122 900

May 10.01 | 1.02 | 24 [13,k20 1 1.1 82.7 |5,090 1,467 5,090 156 1,881

June 1.71 13125 56.5 | # 1.4 2.4 b2 854 3,900 118 1,042

July 131 | 1.28 |18 21| # 1.1 1.5 9k.0 1,605 8,230 940 | 1,839

Aug. 131 | 1.28 |12 18| # 1.0 1.2 Tl 920 3,850 T1.4 8L8

sept. | k.99 | 1.25]16 | 2,670 # A 10.8 641 1,430 6,850 95.6 | 1,188

oct. 154 | 1.25 | 29 1.1 | # i K 57.5 1,023 9,390 57.5 | 1,304

Nov. 1.31 | 1.28 | ¢ 1.1 |27 R .8 44 6 376 {¢ 1,670 Wy .6 b16

Dec. 131 | 1.28| # B # 7 .1 43.8 328 TOh 43.8 339

Yearly| 10.01 1,02 13,420 R 9.1 |[6,613.1 11,138 18,808 4,235 12,005

# Eatimated # Various days of the month




WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION 2

RIO GRANDE NEAR DEL RIO, TEXAS

DESCRIPTION: Water-stage recorder located on the downstrean side of a pier of the inter-
national highway bridge between Del Rio, Texas and Cd. Acufia, Coshuila and 693.6 river
niles below the American Dam at El Paso, Texas. Measurements from highway bridge. The
zero of the gage is 864.30 feet above mean sea level, U.S8.C. & G.S. datum.

RECORDS: Based on 45 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: July 2, 1941
through December 1951. Records are also available from May 1900 to April 1915 for a sta-
tion 11 miles upstream, from December 1819 to March 1920 for a station 7.5 miles upstream
at McKee's Switch, and from December 1923 to July 2, 1941 for a station 900 feet above the
international highway bridge.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

EXTREME FLOWS FROM RECORDS: The greatest recorded flow was 605,000 second-feet, which
occurred September 1, 1932, with a gage height of 34.5 feet. This is the greatest rate of
discharge recorded at any point on the Rio Grande. The lowest recorded flow was 732
second-feet, which occurred May 8, 1948, with a gage height of .40 foot.

Mean Daily Discharge in S d-Feet 1951 — Annual and Period Summary

Day: Jan. Feb. March | April May June July Aug. Sept. Oct, Nov. Dec.
1| 1,940 | 1,570 | 2,060 | 1,560 [ 1,080 | 1,560 1,150 1,860 960 | 1,110 | 1,900 | 1,050
2| 1,870 | 1,560 | 2,170 1,520 1,020 1,530 1,120 1,630 1,470 1,160 1,610 | 1,050
s| 1,800 | 1,680 | 2,160 | 1,40 | 1,100 | 1,690 1,110 1,450 1,730 | 1,120 | 1,360 | 1,080
4 |#1,680 | 1,590 | 2,150 | 1,400 | 1,120 | 3,050 1,080 1,420 1,460 | 1,070 | 1,250 | 1,060
5 |*1,660 | 1,660 | 1,960 | 1,390 | 1,110 | 7,030 1,840 1,350 1,270 | 1,050 | 1,2k0 | 1,060
6| 1,7% | 1,670 | 1,800 | 1,380 | 1,100 | 5,250 1,950 1,290 1,250 | 1,040 | 1,260 | 1,030
711,680 | 1,650 | 1,820 | 1,350 | 1,080 | 3,450 1,980 1,260 1,190 | 1,020 | 1,250 | 1,020
8] 1,630 | 1,690 | 1,810 | 1,320 | 1,060 | 3,010 2,610 1,260 1,190 997 | 1,270 | 1,000
9| 1,630 | 1,870 | 1,890 | 1,280 [ 1,070 | 2,760 1,970 1,260 1,220 986 | 1,280 973

10| 1,630 | 1,960 | 1,920 | 1,290 | 1,070 | 2,600 1,740 1,310 1,130 98k | 1,310 | 1,010

11| 1,590 | 2,010 [ 1,930 | 1,280 [ 2,600 | 2,270 1,530 1,200 1,560 982 | 1,270 | 1,020

12| 1,600 | 1,970 | 1,880 | 1,230 | 2,310 | 2,950 1,390 1,160 1,280 o911 | 1,290 | 1,040

18| 1,620 | 1,920 | 2,100 | 1,200 | 1,300 | 2,210 1,290 1,980 1,140 960 | 1,310 | 1,080

14| 1,650 | 1,910 | 2,030 | 1,200 | 1,140 | 6,390 1,230 1,900 1,820 968 | 1,230 | 1,100

15| 1,600 | 1,850 | 1,780 | 1,200 | 1,260 | 4,620 1,180 1,740 2,410 984 | 1,200 | 1,120

16| 1,560 | 1,860 | 1,780 | 1,220 | 3,730 2,920 1,160 1,570 3,200 | 1,010 1,160 | 1,100
171 1,550 | 2,050 | 1,760 | 1,160 | 3,780 | 2,170 1,150 1,590 2,600 | 1,040 | 1,170} 1,090
18 | 1,540 | 2,090 | 1,740 1,140 1,650 1,880 1,550 1,410 1,670 1,050 1,160 | 1,060
19 | 1,570 | 2,110 | 1,680 1,120 1,470 1,910 1,790 1,220 1,530 1,070 1,190 | 1,060
20| 1,650 | 2,130 | 1,640 | 1,100} 1,460 | 1,580 1,690 1,210 1,390 | 1,100 | 1,150 | 1,080
21| 1,690 | 2,110 [ 1,590 | 1,090 | 1,360 1,490 1,960 1,120 1,280 | 1,100 | 1,130} 1,080
22! 1,750 | 2,030 | 1,580 1,070 2,910 1,k00 2,160 1,050 1,240 1,500 1,110 | 1,070
28| 1,690 | 2,160 | 1,570 | 1,060 | 1,980 | 1,330 1,960 1,010 1,230 | 1,300 | 1,100 [ 1,080
24| 1,620 | 2,080 | 1,510 | 1,030 | 9,k00 | 1,330 1,690 1,140 1,190 | 1,180 | 1,070 | 1,050
26| 1,590 | 2,020 | 1,540 | 1,030| 7,170 | 1,410 1,550 1,190 1,300 | 1,120 1,090 | 1,0k0

26 | 1,580 | 2,050 | 1,670 1,050 3,080} 1,450 1,500 1,230 1,380 | 1,090 | 1,160 | 1,020
27| 1,610 | 2,020 | 1,700 | 1,060 | 3,160 | 1,340 1,960 1,130 1,320 | 1,080 | 1,020 | 1,030

28| 1,600 | 1,970 | 1,610 1,070| 2,290 | 1,200 1,840 1,060 1,270 | 1,180 984 | 1,020
29| 1,600 1,840{ 1,070| 1,890 | 1,190 2,360 1,030 1,190 | 1,230 | 1,020 | 1,020
80| 1,580 1,880 1,010| 1,720 | 1,180 2,230 995 1,180 | 1,170 | 1,030 [ 1,040
81| 1,630 1,550 1,710 1,990 972 1,150 1,070
Sum 53,240 36,380 74,150 40,997 33,772 32,603
51,130 ! 56,100 68,180 51,710 4k, 010 36,57k
Current Year 1951 Period 192k-1951 Acre.F

Extreme Gage Extreme Second-Feet Average| Total AcreFeet cre-Feet]
Month Feet High Low Second- Averag

High | Low |Day Day Feet |Acre-Feet| Normal | Maximum | Minimum |19421%51
Jan. 1.83 | 1.5 1 2,080 | 17 1,480 | 1,650 101,000 | 159,641 34k, 000 98,200 | 143,420
Feb, 1.9% | 1.b7 |2k 2,500 1$ 1 | 1,500 | 1,900 | 106,000 | 1k2,981 263,000 96,200 | 142,300
Mar. 2,00 | 1.35 | 13 2,350 | 2k 1,430 | 1,810 111,000 | 138,452 224,670 9k,700 | 131,920
Apr. 1.50 | 1.00 1 1,660 | 28 973 | 1,210 72,200 | 125,569 222,000 |* 70,200 | 111,530
May 7.88 | 1.00 | 24 18,600 1 98L | 2,200 135,000 | 195,591 (% 742,000 68,2001 150,350
June 6.06 | 1.10 | 14 | 12,600 | 30 | 1,1k0 | 2,470 | 147,000 214,987 704,000 61,700 | 206,360
July 2.48 | 1.00 T 3,280 5 1,00 | 1,670 103,000 250,522 |# 1,228,000 |* 82,4001 246,120
Aug. 2,0k 87 | 13 2,450 | 31 963 | 1,320 81,300 | 262,298 865,000 [* 74,700 | 203,000
sept. | 3.97 .86 116 6,850 1 951 | 1,470 87,300| 506,967| 2,754,590 72,600 | 368,300
Oct. 1.50 B85 | 22 1,600 | 13 ok2 | 1,090 67,000| 375,606] 1,634,000 67,000 | 283,700
Nov. 1.91 .90 1 2,230 | 28 890 | 1,220 72,500 175,579 467,000 72,500 | 1kk,250
Dec. .16 | 95 |15 1,170 | 9 954 | 1,050 64,7001 157,494 295,180 64,700 | 130,570
Flearly| 7.88 | .85 | 18,600 890 | 1,590 [1,148,000 [2,705,687| 6,041,720] 1,148,000 |2,261,820

* Partly estimated ¥ And other days



2 WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

SAN FELIPE CREEK NEAR DEL RIO, TEXAS

DESCRIPTION: Water-stage recorder at Silos farm road bridge 1.75 miles south of Del Rio,
Texas, 2 miles above the confluence with the Rio Grande, which is 1.8 river miles below
the Del Rio gaging station on the Rio Grande. This stream enters the Rio Grande 695.2
river miles below the American Dam at Bl Paso, Texas. The zero of the gage is 875.05 feet
above mean sea level, U.S.C. & G.S. datum.

RECORD?: Based on 18 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Rating curves based on low and medium-
flow measurements by, wading or from bridge and high-flow measurements by slope-area
computations. Records available: September 1, 1931 through December 1951.

REMARKS: Municipal diversions at Del Rio and irrigation diversions greatly modify the flow
of this spring-fed creek at this station. Backwater from the Rio Grande reaches this sta-
tion when the Rio Grande near Del Rio reaches a stage of 15 feet or a flow of about 60,000
second-feet.

EXTREME FLOWS FROM RECORDS: Momentary: Max. 45,000 second-feet on June 14, 1935, with a
gage height of 23.20 feet. Min. 2.2 second-feet on December 2, 1934.

Average Flow in Second-Feet

Daily: Max. 16,200 June 14, 1935 Min. 2.4 Dec. 1-2, 1934
Monthly: Max. * 805 June 1935 Min. 8.8 Feb. 1935
Yearly: Max. * 136 1935 Min. 28.5 1951

Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1] 51.3 | 52.2 | 37.k | 50.5 21,2 27.6 1h.9 14,5 15.9 14,2 39.7 | 20.7
2| 61.8 | 52.1 § 31.8 | 29.2 15.4 24,3 4.4 14.5 15.9 13.8 38,4 | 20.6
8| 60.9 | 51.9 | 31.7 | 28.6 17.6 24,3 14.5 .5 16.3 13.8 29,0 | 20.0
4] 611 | 52.7 | 30.8 | 30.6 15.2 23.4 17.0 14.8 16.3 13.9 27.9 | 20.0
6| 60.1 | 51.5 | 32.6 | 30.0 15.8 23.5 15.7 1.1 17.4 13,4 28.0 | 19.9
6| 614 | 52,3 | 349 | 33.0 15.6 21.9 15.2 1.4 16.3 14,0 27.8 | 19.9
7| 513 | 57.8 | 37.2 | 31.9 21.9 22.1 15.1 14.8 16.3 1.6 27.1 | 19.2
8| 60.6 | 57.1 | k0.5 k.0 31.3 21.6 15.8 15.6 16.7 15.2 25.6 | 21.1
9| 62.8 | 56.4 | 41.9 | 35.5 25.9 19.3 15.7 k.4 17.% 14.8 26.8 | 21.7

10] 61.6 | Sb.7 | kLM | 31.3 23.5 19.5 16.0 13.7 16.7 13.7 23,9 | 22.9
11| 6.4 | ho.9 | bh.6 | 30.7 30.5 19.7 16.3 13.2 16.7 1.4 25.9 | 21.6
12| 62.2 | 35.5 | .0 | 33.6 33.2 21,7 16.6 13.6 16.7 15.6 25,1 | 21.5

18| 61.0 | 33.0 | 35.9 | 36.6 37.0 21.0 15.4 13.6 16.3 15.7 23.6 | 21.

14| 59.8 | 32.4 | 31.8 | 36.0 37.0 21.2 15.7 12.8 18.0 16.5 22,1 | 20.7

16| 59.6 | 32.7 | 25.2 | 33.5 39.0 17.5 16.0 14.0 18.6 15.5 22,0 | 19.9
16| 59.4 | 33.0 | 25.7 | 30.2 38.1 16.4 15.5 1.7 625 15.7 22.6 | 19.8

17| 603 | 32.a | 245 | 225 38.1 16.6 15.9 14,3 30.2 15.9 21.9 | 19.8

18| 59.0 24,9 22,4 22.h 32.5 14,5 15.% 15.9 23.4 18.1 22.5 | 19.7

19| 58.8 26.6 3.7 21.3 29.0 1.7 1%.9 17.4 20.1 21.1 21.8 | 20.3

20| 57.6 | 2715 | 30.9 | 15.1 29.9 14,3 1%.8 16.7 15.6 20.1 21,1 | 18.4

23] 58.4 | 30.2 | 27.9 | 16.% 45.9 1.5 14.8 15.9 15.6 20.2 21,7 | 18.9

22| 55.1 | 3t.1 | 28.% | 17.0 32.7 15.3 15.5 14,7 15.6 21.0 22,k | 18.8

28| 55.0 | 30.1§ 37.1| 16.8 2h.7 15.4 15.8 14,7 16.3 20.5 2.4 | 18.2

24| 55.8 | 31.9| 38.6| 168 | 100 16.2 1L.6 1h.7 15.6 20.7 21.6 | 18.1

25| 53.6 | k23| 3.1 | 173 38.4 24,3 14.6 15.1 14.0 20.9 21.6 | 18.0

28| s52.3 | %1.9| 4.8 18.7 36.5 20.3 13.9 16.3 14.0 21.6 20.9 | 17.3

27| 52.1| 3.8 #8.2] 17.0 33.8 18.2 13.4 16.3 13.2 21.8 20,2 | 17.2

28| 53.0 | 32.7| W.9| 17.6 32.0 16.0 13.4 15.9 12.9 31,0 20.8 | 17.1

29| 52.8 s3.4 | 17.4 32.9 16.8 1%.5 16.3 14,0 32.8 20.7 | 17.1

80| 52.6 55.1 1 15.8 31.2 14,7 13.8 15.9 14.6 h1.6 20,7 | 17.0

81| 52.4 52.8 31.2 13.4 15. 39.5 16.3

Sum 1,119. 800., 6.8 462.8 601.6 603.1

190 02 s > g0 468.5 1,111.6 735.8
Current Year 1951 Period Sept. 1931-1951
Acre-Feet
E Gage Extreme Second-Feet Average | Total AcreFeet
Month Feet High Low Second- - — Averag
High | Low |Day Day Feet |Acre-Feet| Normal | M 1942-1951

Jan. 80| .62 9 6.9 1 45.4 5T.7 3,550 3,992 7,070 95k 3,74

Feb. 80| .35 ki 59.9 1419 19.8 40.0 2,220 3,141 8,630 187 3,411

Mar, 95 | 25 26 82,k | 17 16.7 37.0 2,280 2,654 5,030 798 2,525

Apr. 75| 18 1 58.6 | 30 9.2 26.7 1,590 2,956 |* 8,120 566 2,975

May 3.88 | .19 | 2k 560 1 9.8 31.8 1,960 3,686 6,700 1,h00 3,507

June 132 .18 | 25 128 20 | 12.2 19.2 1,140 5,957 |* u7,900 1,110 4,130

July A9 | a7 L 28.3 | 31| 1.1.0 13.1 929 3,b11 |+ 8,800 929 3,358

Aug. s2| .25 |29 23.1 |$#13 | 10.0 k.9 918 3,060 6,060 838 2,710

Sept. | 11.38 | .20 | 16 | 5,u50 (26| 11.8 37.1 2,200 4,351 19,100 872 3,522

Oct. 1,02 | 3% | 28 59.% | 10| 10.4 19.4 1,190 3,885 8,470 1,190 i,045

Fov. 8ol b5 1 w9 | 27| 7.7 2b.5 1,460 3,096 5,570 526 3,058

Dec. 591 42 | 10 263 | 311 13.8 19.5 1,200 3,106 5,870 ko6 2,957

Yearly| 11.38 | .17 5,450 9.2 28.5 | 20,637 | 143,295 |* 98,137 20,637 | 39,939

I Estimated * Partly estimated ¥ And other days




DESCRIPTION:
Pass highway and 5.5 miles above the confluence with the Rio Grande.
the Rio Grande 717.7 river miles below the American Dam at El Paso, Texas.

WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

PINTO CREEK NEAR DEL RIO, TEXAS

the gage is 854.61 feet above mean sea level, U.8.C. & G.5. datum.

RECORDS:
gage heights.
at this station was leakage through the control dam,
grapher's estimates.

Water-stage recorder and concrete control dam, .6 mile below the Del Rio-Eagle
This creek enters
The zero of

Based on 1 meter measurement during the year by wading and a continuous record of
During periods of low flow, which occurred most of the year, the only flow
and the discharge is based on hydro-
The station has a stable rating curve defined by low-flow measure-

ments by wading, nedium-flow measurements made from the cable prior to its destruction in
1948, and high-flow measurements by slope-area computations.
22, 1928 through December 1951.
REMARKS : Small irrigation diversions modify the flow of this spring-fed creek
station.
EXTREME FLOWS FROM RECORDS: Momentary: Max. 186,000 second-feet on June 24, 1948,
gage height of 32.0 feet. Min. occasionally no flow.
Average Flow in Second-Feet

Daily: Max . * 28,200 June 24, 1948
Monthly: Max. * 953 June 1948
Yearly: Max. 105 1932

27

Records available: November

at this

with a
Min. 0 occasionally
Min. 0 occasionally
Min. 1.8 1945

Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1 0 0 o T 1.0 0 L 5 0 0 0 0 2.2 [}
2 0 [+ 0 g 1.0 [¢] ® ) o} 0 0 0 2.1 0
] [o] [} [} r 1.0 0o » 1.0 0 0 o] o} 1.9 [}
4 0 ] 0 2 1.0 0 2 .9 0 0 0 o 1.8 0
5 0 0 0 g9 0 2 .6 0 0 4] 0 1.7 ]
8 [} 0 0 s .8 0 L R 0 (o] [} 0 1.5 o
7 5} 3} [ LI o | 2 [ [} [} [+} 1.4 [+
8 (] [ o |® .6 o |¢ .1 s} [ 0 4} 1.2 0
9 [+] [} 3} g5 0 [4 0 0 0 0 1.1 [
10 0 0 o |®r b 0 0 0 0 [ [} 1.0 o
11 (] [ o |t 3 0 [} [4 0 o [ .8 )
12 4 [} o & .2 [ [ [4 [ 0 [} 7 [}
13 o [+} [ LIS § [ [4 [} [ [ [¢} .6 4}
14 0 0 [ 1} [} [} [ 1} [ [ Y [s}
15 [+] 0 0 o 0 0 0 3] 0 0 5] 0
16 0o ] 0 0 0 o] 0 [} 4.5 [+ 3 o]
17 [} 0 0 [4 [¢} 0 0 [} * 1.5 [} .2 [}

18 [} 0 0 o 0 0 o 0 * 1.0 [} .2 [}
18 [} 0 0 0 0 0 0 0 2 5 0 W1 0

20 0 o 0 0 0 4] 0 0 2 3 0 .1 [}

21 [} 0 [ 0 [ 0 o [s} ] .2 [} .1 1}

22 5} [ [+ [ [+} 0 4} 5} L] 1 0 0 0

28 0 o} o] o 4] [} 0 0 [} o 0 o]

24 [ 0 [ [} 278 o [ 0 [} 4 [ 0

26 o [} k7.0 0 20.1 [} 0 0 0 0 [} ¢}

26 0 o 25.1 [} * 2.0 [+ [ o} 0 [} [} [}

27 0 o [* 3.8 0 * 7 0 [¢] o} ¢} [+ [} 1}

28 [} 0 % 1M 3} * .6 [ 0 [ 0 953 [} [}

29 1} * 1.1 [} e 5 s} ] [} [ 59.6] © o

80 [ ® 1.0 3} ] 5 [} 4} [} 0 23.0| 0 [}

81 [ 2 1.0 4} L] 5 0 0 6.7 [

Sum [¢] * 8.5 T 4.2 [} 1,042.3 [}

] 80.4 302.9 [} + 18.1 19.7
Current Year 1951 Period Dec. 1928-1951
Acre-Feet|
Extreme Gage Extreme Second-Feet Average | Total Acre-Feet
Month Fee High Low Second- - - Averag
High Low |Day Day Feet |Acre-Feet | Normal Maximum Minimum [1942-1951]

Jan. [ o [ [ 397 2,110 [} 200

Feb. 0 0 0 0 619 5,760 o} 803

Mar, 4.53 25 214 $1 [+] 2.6 159 kot 2,500 0 259

Apr. $1]e 1.0 |$14 0 s 3 |2 16.9 706 3,600 ®  16.9 533

7.25 ok | 2,510 (V1 [ 9.8 601 2,150 20,500 28.0 1,516

June 2.98 3le 11|89 o |® T.afr 8.3 |xuyukg ¥ 56,700 9 6,583

July o [} 0 0 2,658 30,000 <} 694

Aug. o 3} 0 0 2,424 18,700 [+ 196

Sept. | 3.92 16 6.0 |$ 1 o | 6| 359 1,55 17,300 0 409

oct. 8.53 28 | 4,200 |$1 [ 33.6 | 2,070 795 4,000 0 463

Nov. 3.29 1 3.7 |$22 0 T 39.1 334 2,150 [ 121

Dec. 0 0 0 [ n3 2,180 [¢] 146

Yeulyl 8.53 l 1,100 [} 4.0 | 2,930.2 |*16,997 76,259.3 | 1,325.2 l 11,923

® potimated * Partly estimated % And other days




WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO SAN DIEGO AT JIMENEZ, COAHUILA

DESCRIPTION: Water-stage recorder and cable with sit-down cable car and masonry and concrete
Cipoletti weir control for measuring flows up to 700 second-feet, located 4.4 mniles west
of Jiménez, Coahuila and 5.0 miles above the confluence with the Rio Grande. This stream
enters the Rio Grande 722.4 river miles below the American Dam at El Paso, Texas. The
zero of the gage is 828.90 feet above mean sea level, U.S.C. & G.S. datum.

RECORDS: Based on 1 meter measurement made at high flow during the year, the weir discharge
table, and a continuous record of gage heights. The discharge did not exceed the capacity
of the weir except on May 16, 23, and 24, June 3, and October 28. Records available: 1922
through December 1951. The records from 1922 to September 1932 are considered doubtful.

REMARKS : Reservoirs and irrigation diversions modify the flow of this spring-fed stream at
this station.

EXTREME FLOWS FROM RECORDS: @ Momentary: Max. about 75,200 second-feet on September 18,

1941, with a gage height of 20.96 feet. Min. no flow on several occasions from April to
June 1939,
Average Flow in Second-Feet
Daily: Max. * 23,200 Sept. 18, 1941 Min. 0 occasionally
Monthly: Max. 2,380 Oct. 1932 Min. 18.7 April 1939
Yearly: Max. 527 1935 Min. 37.9 1939
Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 52.3 | 52.3 | 52.3 | 63.2 32.8 245 100 42.0 k2.0 52.2 4.9 | 52.3
2| 63.2 | 52.3 | k2o | 63.2 32.8 245 100 42,0 42,0 k2.0 63.2 | 52.3
8| 4.9 | 52.3 | k2.0 | 63.2 24,0 30k 87.2 52.3 k2.0 42,0 63.2 | 52.3
4} 87.2 | 52.3 | k2.0 | 52,3 24.0 245 87.2 k2.0 k2.0 Lo.o 6.2 | 52.3
sl T4.9 52.3 42.0 52.3 2,0 227 4.9 52.3 32.8 42,0 63.2 52.3
6] 74.9 | 52.3 | 42.0 | 52.3 24,0 209 4.9 52.3 32.8 42,0 63.2 | 52.3
7| 63.2 k2.0 32.8 52.3 32.8 209 87.2 2.0 32.8 52.2 63.2 52.3
8| 52.3 | Le.o | 32.8 | 52.3 32.8 192 87.2 k2.0 32.8 k2.0 63.2 | 52.3
9| 52.3 | k2.0 | k2.0 | k2.0 32.8 175 87.2 32.8 k2.0 k2.0 63.2 | 52.3
10] 52,3 | 42.0 | k2.0 | k2.0 32.8 175 87.2 24.0 42.0 42,0 63.2 | 52.3
11| 52,3 | ke.o | k2.0 | 4200 32.8 175 h2.0 2k.0 22.8 42,0 63.2 | L2.o
12| 52,3 | ke.o | k2.0 | k2.0 32.8 175 52.3 32.8 k2.0 k2,0 63.2 | k42,0
18{ 52,3 | L2.0 | b2.0 | 42.0 32.8 175 63.2 52.3 42,0 h2.0 63.2 | k2,0
14| 52,3 | 42,0 | k2.0 | k2o 32.8 175 63.2 52.3 k2.0 52.2 63.2 | 42,0
15| 52.3 | k2.0 | k2.0 | k2,0 42,0 159 74.9 52.3 52.3 [R] 63.2 | k2.0
18| 52.3 | 52.3 | k2.0 | 42.0 (1,330 159 63.2 12,0 11k k2.0 65.2 | k2.0
17| s2.3 | 52.3 | 4.0 | 32.8 ’3h6 143 63.2 42,0 Th.9 ko.0 63.2 | k2.0
18| 52.3 | s52.3 | 42.0 | 32.8 208 129 63.2 32,8 74.9 ko,0 63.2 | k2.0
19| 65.2 | 52.3 | 63.2 | 32.8 208 114 63.2 32.8 7.9 42,0 52.3 | k2.0
20| 52.3 | koo | 63.2 | 32.8 192 143 63.2 k2,0 63.2 k2.0 52.3 | k2.0
21| 65.2 | 52.3 | 52.3 | 32.8 175 114 52.3 ko0 63.2 k2.0 k2.6 | 52.3
22| 63.2 | 52.3 | 4.0 | 32.8 175 129 52.3 42.0 63.2 h2,0 42,0 | k2.0
28| 52.3 | 52.3 | k2.0 | 32.8 410 129 52.3 42,0 63.2 ho.0 52.3 | 52.3
24| 52.3 | b2.o | koo | 32.8 (1,750 129 52.3 ko0 63.2 L2.0 63.2 | 52,3
25| 52.3 | 52.3 | 137 32.8 484 129 k2.0 k2.0 63.2 k2.0 63.2 | be.o
26| 52.3 | 52.3 | 114 32.8 367 129 42,0 k2.0 63.2 k2.0 63.2 | k2.0
27| 52.3 | 52.3 | 87.2 | 32.8 367 114 k2.0 k2.0 63.2 | k2.0 63.2 | k2.0
28| 52.3 42,0 TH.9 32.8 325 87.2 k2,0 k2.0 63.2 113 52.3 k2,0
29| 52.3 63.2 { 32.8 304 100 52.3 k2.0 65.2 | 209 63.2 | b2.0
80| 52.3 63.2 | 32. 284 100 52.3 42,0 63.2 | 129 63.2 | k2.0
81| 52.3 63.2 264 . k2.0 k2,0 4.9 42,0
1,340.8 1,246.3 4,933.2 1,291.0 1,990.5 1,435.9
s“"'1,778.5 2 1,655.5 7,655.0 2,008.4 1,628.2 1,801.7
Current Year 1951 Period Oct. 1932-1951 Acre.Feet
Extreme Gage Extreme Second-Feet :verage Total Acre-Feet
th Feet igh L econd- — A
e High | Low |Day Hie Day > Feet |Acre-Feet| Normal | Maximum | Minimum 19h24;51
Jan. 2.95 | 2.82 ] & 87.2 | 9| k2o s57.4 | 3,530 5534 36,4350 2,910 6,358
Feb. | 2.85 | 2.82 | # 52,3 | # | 4.0 k7.9 | 2,660 6,000 25,7 1,970 6,037
Mar. | 3.54 | 2.79 | 25 113 #| 328 53.4% | 3,280 5,826 27,040 2,140 6,055
hpr. | 2,92 | 276 | # Th.9 | #1 2b0 hi5 | 2,470 5,798 21,650 1,110 5,699
May 6.86 | 2.76 | 24 | 4,450 #| 280 | 247 15,180 |# 1,904 % 120,200 1,290 | 11,512
June | 4,36 | 2.95 | 3 { 1,030 28 | 8r.2 | 16k 9,790 10,973 ,2 1,420 9,903
July 2,99 2.79 1 100 27 32.8 64.8 | 3,980 9,927 34,430 1,210 | 10,885
Aug. 2.85 | 2.716 | # 52,3 | # | 24.0 1.6 ] 2,560 8,430 32,180 2,030 , 408
Sept. | 3.22 | 2.79 | 16 209 #| 32.8 54,3 | 3,230 (% 15,602 [# Bb, 2,120 9,438
Oct. 4,72 2.82 | 28 | 1,360 # k2.0 64 .2 3,950 20,090 146,640 1,950 11,902
Nov. 2,92 2.82 1 4.9 # k2.0 60.7 3,610 12,571 68,290 1,960 9,269
Dec. | 2.85 |2.82 1 # 52,3 | #| ¥2.0 k6.3 | 2,850 8,271 45,160 2,060 6,247
[Yearly| 6.86 | 2.76 50 | 24,0 | 78.9 | 57,090 | 125,931 |* 381,720 |* 27,460 (101,713

+ Partly estimated

# Various days of the month

@ Period October 1932-1951



WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION 2

RIO SAN RODRIGO NEAR EL MORAL, COAHUILA

DESCRIPTION: Water-stage recorder and cable with sit-down cable car and reinforced concrete
control weir fqr meaauring flows up to 177 second-feet. This station is located 10.6
miles west of the town of El Moral, Coahuila, 19.3 miles northwest from Piedras Negras,
Coshuila, and 11.2 river miles above the confluence with the Rio Grande. This stream
enters the Rio Grande 735.4 river miles below the American Dam at El Paso, Texas. The zero
of the gage is 879.95 feet above mean sea level, U.S.C. & G.S5. datum.

RECORDS: Based on 3 meter measurements at high flow, the weir discharge table, and a con-
tinuous record of gage heights. The discharge did not exceed the capacity of the weir,
except on April 24, May 16-32 and 24-30, and June 7. Records available: 1922 through
December 1951. The records from 1922 to 1931 are considered doubtful.

REMARKS: The flow of this spring-fed stream is modified by irrigation diversions above this
station.

EXTREME FLOWS FROM RECORDS #: Momentary: Max. * 81,200 second-feet on September 7, 1932,
with a gage height of 16.08 feet on the original gage (See Water Bulletin No. 16). Min.
frequently no flow, which occurs at a gage height of 0.0 feet.

Average Flow in Second-Feet

Daily: Max. * 27,900 Sept. 7, 1932 Min. 0 frequently
Monthly: Max. 4,270 Sept. 1932 Min. 0 during July 1939
Yearly: Max. 571 1932 Min. 10.3 1939
Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1] 21.2 | 12.0 8.1 | e1.2 12.0 | 105 105 79.5 50.1 314 | 83.8 | 37.%
2| 16.3 | .0 8.1 | 16.2 8.1 87.6 105 79.5 13.8 314 | 438 | 314
8] 16.3 | 16.2 8.1 8.1 8.1 87.6 113 79.5 43,8 1.4 | 438 | 31,4
41 16,3 | 12,0 8.1 8.1 8.1 .6 113 79.5 43,8 314 | 438 | 314
5| 16.3 | 12.0 8.1 8.1 b9 79.5 113 7.7 43.8 31,k | 43.8 | 314
8| 16.3 12.0 8.1 5.0 k.9 1.7 13 7.7 k3.8 31.4 37\.l¢ 26.1
7| 16,3 | 12.0 8.1 5.0 Lol 162 113 T1.7 43.8 314 | 3k | 26
8| 16.3 12.0 8.1 8.1 k.9 105 13 1.7 43.8 314 | 314 | 314
91 16.3 12,0 8.1 5.0 k.9 87.6 113 .7 43,8 31.4 31,4 314
10 2.2 | 12.0 8.1 8.1 4.9 87.6 105 T1.7 43.8 3.4 | 37 | 31
11| 21.2 | 12.0 8.1 5.0 k.9 871.6 105 64,3 43.8 314 | ¥3.8 | 31.b
12| 21.2 | 12.0 8.1 5.0 k.9 .6 105 4.3 43.8 3.4 | 37.4 | 314
13| 21.2 | 12.0 8.1 5.0 L9 96.1 105 64.3 43.8 314 | 37.% | 31
14| 16,2 | 12.0 8.1 5.0 2,1} 105 113 57.2 43.8 314 | 37.% | 3L
15| 16.2 | 12.0 8.1 2.1 2.1 96.1 105 57.2 50.1 3. | 37 | 26
16| 16.2 | 12.0 8.1 2,1 |1,k0 105 105 57.2 50.1 314 | 37.4 | 31.b
17| 12.0 | 12.0 8.1 L9 | 1,500 105 105 57.2 50.1 3.4 | 37.4 | 31
18| 16.2 12.0 8.1 k.9 798 105 105 57.2 13.8 31.4 43,8 31.4
19| 16.2 | 12.0 8.1 4.9 Lo6 87.6 105 57.2 43,8 314 | 43,8 | 314
20 | 12.0 8.1 8.1 4.9 266 87.6 105 57.2 43,8 31,4 | 43.8 | 3.k
21| 12.0 | 12.0 8.1 4.9 162 87.6 96.1{ 57.2 43.8 314 | 3.8 | 26.1
22 12.0 | 12,0 8.1 b9 205 87.6 96.11 51.2 37.4 314 | 43,8 | 26,
28| 12.0 | 12.0 8.1 8.1 105 87.6 96.1| 57.2 37.h 3.4 | 43.8 | 261
24| 12.0 12.0 8.1 | 79.5 173 .6 104 57.2 13.8 314 | 37.4 | 26.1
25| 12.0 | 2.0 | 12.0 | 12.0 227 96.1 96.1| 57.2 43.8 3.4 | 374 ] 310
26| 12,0 | 2.0 | 21.2 8.1 L84 105 87.61 57.2 37.4 314 | 3.8 | 26.1
27| 12.0 12.0 | 26,2 L.9 bs2 104 87.6] 51.2 37.4 314 | 37.4 | 26,1
28| 12.0 | 12.0 | 21.2 k.9 360 10k . 57.2 37.4 79.5 | 31.4 | 26
298| 12.0 21.2 8.1 267 104 87.6| 57.2 374 113 43,8 | 314
80| 12.0 21.2 12.0 195 104 87.6| 57.2 37.4 64,3 | 43.8 | 31.4
81| 12.0 21.2 2 6] 57.2 50.1 314
. 28k.1 2,801. 1,970.7 1,154.7 926.4
Sum W34 336.3 338.6 7,246.6 513 3,178.0 1,294.% 1,206.0
Current Year 1551 Period 1932-1951 Acre Feet
Extreme Gage Extreme Second-Feet As.cverag: Total Acre-Feet _
Feet H ond- 7
Month High = Low |Day High Day Lov Feet |Acre-Feet | Normal Maximum | Minimum |1542-1951
. .20 .1 21,2 12.0 15.3 939 3,495 1%,850 171 3,275
;::. .16 .1(}> ; 16.2 ; 8.1 12,0 667 22861 11,580 555 3,027
Mar. .26 | .01 | 26 n.L | # 4.9 10.9 672 2,600 9,900 576 2,521
Apr. .98 05 | 2k 227 * 2,1 9.5 564 2,979 21,160 382 3,778
May 3.67 .03 16 | 1,870 4 2.1 23k 14,570 5,905 42,330 57.6 5:361
June | 1.08 | .46 7 267 #| 1T 96.k | 5,730 6,519 41,660 30.0 7, 53
July .62 A9 * 113 31 19.5 103 6,300 3,961 12,170 o 5,7i
Aug. b9 36 4 79.5 [ 4 50.1 63.6 3,910 k4,857 23,580 38.9 5,2
Sept. .39 26 | 17 57.2 | 30 | 31.4 43,1 | 2,570 |* 20,136 [* 253,960 383 6,515
Oct. 5 .23 28 216 16 26.1 37.2 2,290 10,140 81,360 815 8'0862
Hov. .33 26 ¢ 43,81 #| 314 .2 | 2,390 5,061 2k, 450 535 'hg A
Dec. .35 .23 1 438 | #| 26.1 29.9 1,840 4,189 19,060 131 3,81
Yearly| 3.67 .03 1,870 2.1 58.3 | k2,242 |* 72,703 |* 41%,310 7,436 57,922

* Partly estimated  Various days of the month @ Period 1932-1951



30 WATER BULLETIN NUMBER 21— INTERNATIONAL BOUNDARY AND WATER COMMISSION

RETURN FLOW TO THE RIO GRANDE AT MAVERICK POWER PLANT

Near Eagle Pass, Texas

DESCRIPTION: A part of the water diverted from the river into the Maverick Canal is returned
to the Rio Grande through the hydroelectric power plant near Eagle Pass, Texas, at a point
about 32.2 canal miles below the point of diversion, and about 744.9 river miles below the

American Dam at Bl Paso, Texas.
RECORDS :

Based on records furnished by the Maverick County Water Control
District No. 1, showing hourly manometer readings of discharge,

through each turbine

The mean daily discharges computed from the manometer readings
factor to make them agree
by hydrographers

at the Central Power

of this Commission

January 1949 through December 1951.
REMARKS :

washed out the upper end
ber 2, 1932 until March 17, 1937.

normal head of about 84 feet.

under stable

This power plant began operating April 16, 1932.
of the Maverick Canal,

with periodic check measurements of flow
flow conditions.

Records available:

Because the September 1932 flood
this plant did not operate
Since then, however, it has operated continuously. This
plant contains 3 vertical turbine generators of 4,000 kw. capacity each, operating under a

Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1] 1,000 | 1,030 990 | 1,210 633 1,330 646 1,030 527 748 1,020 TS
2| 1,010 | 1,080 | 1,010 | 1,160 630 1,290 613 1,030 543 153 1,180 57
8| 1,000 | 1,050 | 1, 1,040 568 1,270 527 1,060 903 782 1,200 769
4 979 | 1,060 | 1,050 986 588 1,280 %98 1,030 1,070 755 1,140 77
5 988 1 1,0k0 | 1,050 978 769 1,250 512 1,010 1,040 43 1,010 766
6 982 | 1,060 | 1,030 98 594 1,280 812 910 901 729 935 751
7 986 982 967 956 598 1,280 852 855 890 917 738
8 991 989 | 1,000 kg k8 1,320 899 799 816 657 836 730
9 986 | 1,020 995 919 598 1,300 899 820 809 615 832 725
10 982 | 1,0%0 968 872 Eid 1,290 909 802 8e2 628 830 768
11 981 | 1,010 | 1,040 822 605 1,270 911 830 771 617 855 8kl
12| 1,000 | 1,010 | 1,050 8y7 869 1,240 8s5 763 997 595 8L 852
13 99k | 1,030 | 1,060 762 973 1,160 802 715 900 596 840 856
14| 1,010 | 1,100 | 1,060 699 8li3 1,210 675 1,030 811 582 843 871
16 | 1,000 | 1,100 | 1,030 726 792 1,160 648 1,110 1,030 589 768 889
16 987 | 1,030 | 1,040 728 921 1,040 597 1,110 1,20 59 741 889
17 943 | 1,060 | 1,030 722 | 1,080 1,070 577 1,100 1,230 732 866
18 952 | 1,050 | 1,020 640 1,210 1,050 580 1,120 1,250 640 776 842
19 980 | 1,050 | 1,020 626 | 1,260 1,040 869 1,030 1,260 702 770 757
20 965 | 1,010 998 576 1,210 957 939 862 1,170 792 197 132
21} 1,010 | 1,00 993 541 | 1,200 921 965 793 1,150 722 79 769
22| 1,000 | 1,010 960 S5k | 1,190 899 | 1,060 766 1,060 803 754 795
23 996 993 995 525 | 1,240 841 | 1,020 71 1,000 | 1,020 Th5 9%
24 965 97 995 485 | 1,320 787 99k 692 949 932 743 838
25 998 | 1,000 | 1,110 517 | 1,250 781 976 702 898 838 769 802
26 990 | 1,020 1,240 513 [* 1,3L0 881 988 801 1,030 805 810 806
27| 1,020 | 1,010 | 1,290 532 | 1,390 859 959 843 1,040 786 799 761
28 | 1,030 999 | 1,270 608 | 1,320 769 9l 728 976 851 764 57
29 886 1,210 600 | 1,330 655 985 643 839 | 1,110 723 761
80! 1,040 1,210 607 1,350 615 978 611 825 | 1,080 T46 T70
81| 1,040 1,230 * 1,340 952 583 1,020 731
S 28,860 22,646 2,095 26,955 23,391 24,548
"M o689 32,00 30,086 o 25,41 ’ 8,797 25,498
Current Year 1951 Period 1949-1951
Extreme Gage $ Extreme Second-Feet Average Totat Acre-Feet
Month Feet High Low Second-
High Low Day Day Feet | Acre-Feet Average Maximum l Minimum
Jan. 130 | 1,0k0 29 | 886 990 60,900 |* 58,700 64,700 # 50,500
Féb. 214 | 1,100 7| 982 11,030 57,200 |* 54,333 57,200 | * 48,700
Mer. 27 | 1,290 71 961 [1,060 65,400 61,300 65,400 58,200
Apr. 1] 1,210 24 | 185 755 k900 |* 52,633 58,600 ki, 900
May 27| 1,390 8 L8 969 59,600 €2,067 64,900 59,600
June 10 1,330 30| 615 |1,070 63,700 62,833 68,900 55,900
July 22 1,060 L 498 821 50,500 | * 55,600 63,000 50,500
Aug. 18| 1,120 31| 583 870 53,500 63,300 68,900 53,500
Sept . 19 1,260 1 527 960 57,100 62,800 67,500 57,100
Oct. 29| 1,110 1 582 755 , 400 59,733 69,000 46,400
Fov. 3| 1,200 29| 723 850 50,600 55,533 63,500 50,600
Dec. 15 889 9| 7125 92 18,700 57,067 65,500 48,700
oarly 1,390 18 910 | 658,500 |* 705,899 | Tho,000 | 38,500
» Estimated * Partly estimated ¥ And other days ¢ Mean dally

and Improvement
in cubic feet per second,
and Light Company hydroelectric power plant.
have been multiplied by a
made by current meter

from Septem-




WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION 3

RIO GRANDE AT EAGLE PASS, TEXAS

DESCRIPTION: Water-stage recorder and cable with stand-up cable car and winch, located .5
mile above the international highway bridge between Bagle Pass, Texas and Piedras Negras,
Coahuila and 754.6 river miles below the American Dam.at El Paso, Texas. The zero of the
gage is 682.91 feet above mean sea level, U.8.C. & G.S. datum.

RECORDS: DBased on 158 meter measurements during the year, 153 by the Mexican and 5 by the
United States Section of this Commission, and a continuous record of gage heights. Compu-
tations by shifting channel methods. Records available: May 1900 to March 1914; August
1914 to April 1916; September 1916; September and October 1917; October 1918; September
and October 1919; August and September 1920; June 1922; September, November, and December
1923; January 1924 through December 1951.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

EXTREME FLOWS FROM RECORDS: The greatest recorded flow was 569,000 second-feet, which
occurred September 2, 1932, with a gage height of 49.00 feet. The lowest recorded flow
was 551 second—-feet, which occurred June 232, 1948, with a gage height of 1.08 feet.

Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1] 1,700 | 1,40 | 1,650 [ 1,680 T4 | 2,310 932 1,900 752 9% | 1,260 | 964
2| 1,710 | 1,460 | 1,710 | 1,530 91 | 2,130 929 1,610 Thl 985 | 1,600 | 915
8| 1,670 | 1,470 | 1,820 | 1,560 T2h4 2,380 816 1,440 g7k 982 1,890 936
4| 1,640 | 1,k70 | 1,880 | 1,450 752 | 2,200 71 1,260 1,460 961 | 1,510 | 922
s | 1,520 | 1,420 | 1,880 | 1,210 777 | 4,520 788 1,240 1,420 o43 | 1,300 | 872
8| 1,480 | 1,440 | 1,820 | 1,150 766 | 6,890 1,160 1,130 1,170 9k3 | 1,180 | 886
7| 1,5%0 | 1,350 | 1,580 | 1,150 156 5,260 1,780 1,040 1,060 911 1,110 826
8| 1,540 | 1,360 | 1,530 | 1,180 9L | 3,920 1,600 1,020 989 872 | 1,080 | 833
9| 1,480 | 1,320 | 1,490 | 1,170 756 | 3,400 2,190 936 91k 826 | 1,010 | 809

10| 1,430 | 1,460 | 1,550 | 1,130 756 | 3,020 1,650 95k 989 819 | 1,080 | 851

11| 1,bk20 | 1,620 | 1,680 | 1,060 759 | 2,850 1,400 1,030 886 809 | 1,100 | 971

12| 1,400 | 1,680 | 1,700 | 1,100 2,100 | 2,490 1,190 968 1,050 765 | 1,120 | 978

18 | 1,420 | 1,660 | 1,680 | 1,030 2,190 | 3,1k0 1,040 869 1,320 731 | 1,110 | 943

14| 1,480 | 1,630 | 1,840 950 1,370 | 3,990 897 1,320 1,030 7271 | 1,100 | 989

15| 1,500 | 1,610 | 1,980 oh3 1,200 | 5,970 826 1,810 1,410 72k 989 | 985

16| 1,k90 | 1,540 | 1,670 939 1,520 | 4,200 759 1,520 4,200 759 953 | 1,020

17| 1,b3% | 1,560 { 1,680 953 6,530 | 2,970 763 1,k20 4,310 763 928 | 978

18| 1,460 | 1,690 | 1,460 893 4,030 | 2,130 727 1,380 2,890 819 978 | 943

19| 1,350 | 1,810 | 1,420 837 2,640 1,690 9k6 1,300 2,100 802 989 | 9ok

20| 1,500 | 1,750 | 1,430 784 2,130 | 1,6k0 1,180 1,180 1,760 929 | 1,010 | 869
21| 1,460 | 1,800 | 1,k00 752 1,880 | 1,370 1,320 1,080 1,560 819 57| 908

22| 1,510 | 1,800 | 1,360 756 1,800 | 1,270 1,540 996 1,360 8l 922 | 946
28| 1,380 | 1,740 | 1,310 727 3,240 | 1,200 1,850 1,060 1,210 | 1,180 925 | 946
24| 1,460 | 1,760 | 1,300 689 | 13,240 | 1,170 1,790 957 1,1%0 | 1,130 %5 98
26| 1,h10 | 1,8% | 1,450 682 | 13,910 | 1,130 1,450 943 1,060 | 1,090 929 | 945
26| 1,370 | 1,790 | 2,520 724 4,980 | 1,210 1,320 1,010 1,130 | 1,050 97L| 946
27| 1,34 | 1,780 | 1,930 763 4,240 | 1,200 1,290 1,070 1,230 982 971 | 950
28 [ 1,560 | 1,720 | 1,850 901 3,960 | 1,150 1,510 ok 1,150 | 2,580 936 | 911
29| 1,440 1,610 858 3,080 1,020 1,210 827 1,120 | 3,280 900 | 915
80| 1,470 1,600 816 2,630 975 2,230 813 1,060 | 1,650 9ok | 915
81| 1,450 1,880 2,360 2,060 799 1,350 918
Sum 45,000 30,367 78,795 35,829 33,015 28,679
45,710 51,660 87,407 39,920 43,445 32,707
Current Year 1951 Period 1924-1951
Acre-Feet]
Extreme Gage | Extreme Second-Feet geng: Total Acre-Feet

Month Feet High Low cond- Averag
High | Low |Day ¢ Day Feet |Acre-Feet | Normal Maximum | Minimum (19421951
Jan. 2.23 | 1.7 | 1| 1,99 | 27| 1,190 | 1,470 90,660] 173,437 365,000 90,660 | 149,162
Feb, | 2.35 | 1.77 | e+ | 2,090 | 10| 1,260 | 1,610 89,260 155,033f 398,200 Bg,260 | 15k4,897
Mar. 2.89 1.77 | 26 2,970 23 | 1,260 1,670 102,500 145,503 247,440 93,510 | 132,421
Apr. 2,30 | 1.25| 3| 2,000 | 25 682 | 1,010 60,230 134,40k 270,700 60,230 | 116,405
May 9.25 | 1.25 | 24 | 22,600 3 692 | 2,820 | 173,400| 229,4u3[* 918,000 70,210 | 172,345
June | 5.91 | 1.hk | 1% | 10,310 | 30 936 | 2,630 | 156,300 263,794 1,005,000 48,710 | 266,951
July 2.82 1.25 8 2,880 18 671 1,290 79,180] 266,5L46| *1,225,000 79,180 | 257,951
Aug. 2.33 | 1.31| 14| 2,080 | 30 773 | 1,160 71,070| 275,392| * 947,000 71,070 | 208,851
Sept. | 4.69 | 1.25 | 16 | 7,310 3 696 | 1,450 86,170| 543,383 3,079,000 69,920 | 379,029
oct. 5.54 | 1.25 | 28| 8,830 | 15 696 | 1,060 65,490] h12,443| 1,680,300 65,490 | 297,699
Nov. 2,36 | 1w | 2| 2,200 |29 865 | 1,090 64,870; 198,304 512,800 64,870 | 155,187
Dec. 171 | 138 15| 1,190 7 752 925 56,880 171,190( 369,760 56,800 | 132,688
Yearly|.9.25 1.25 22,600 671 1,510 |1,096,010|2,968,872| 6,946,510 {1,096,010 423,586




32 WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO ESCONDIDO AT VILLA DE FUENTE, COAHUILA

DESCRIPTION: Water-stage recorder and cable with sit-down cable car, located 3.1 miles
southwest of Piedras Negras, Coahuila, on the outskirts of Villa de Fuente, 5 miles above
the confluence with the Rio Grande. This stream enters the Rio Grande 758.2 river amiles
below the American Dam at El Paso, Texas. The zero of the gage is 717.78 feet above mean
sea level, U.8.C. & G.S. datunm.

RECORDS: Based on 51 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: 1922 through
December 1951. The records from 1922 to September 1932 are considered doubtful.

REMARKS ; Diversions and drainage returns modify the flow of this spring-fed stream at this
station. Backwater reaches this station when the flow of the Rio Grande at Eagle Pass
reaches approximately 380,000 second-feet.

EXTREME FLOWS FROM RECORDS: © Momentary: Max. 24,000 second-feet on June 29, 1936, with a
gage height of 19.13 feet. Min. .35 second-foot on November 4, 1934, with a gage height
of .75 foot.

Average Flow in Second-Feet

Daily: Max. 6,710 June 29, 1936 Min. .7 1934, 1945 & 1946 8
Monthly: Max. 647 Oct. 1932 Min. 1.0 Sept. 1945
Yearly: Max. 83.2 1935 Min. 11.0 1943

Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 19.4 | 10.6 7.8 26.8 8.8] 3k.6 9.9 3.9 2.5 b2 13.8 8.1
g | 51.2 | 123 7.8 27.5 8.8 321 9.9 3.6 2.5 3.5 14.8 8.1
8| 55.1 | 12.7 7.8 25.8 8.5 | 340 9.5 2.9 2.8 3.5 15.9 7.8
4| 993 13.1 7.8 2h.4 8.5 | 5.7 11.0 2.9 2.8 3.5 17.0 | 10.6
5| 69.9 | 11.6 8.1 22.6 8.1| 35.7 11.0 2.1 2.8 2.5 18.0 | 10.2
8 | 104 12.0 8.1 18.7 8.11 30.4 1.3 2.1 2.8 2.5 13.1 8.5
7| 71,3 | 12.% 8.1 19.1 13,4 | 26.1 11.3 2.1 2.8 2.5 7.4 9.9
8| 35.0 | 12.% 8.1 13.8 22.6 | 26.1 1.3 2.1 3.2 2.5 6.4 9.5
9| 3.1 | 12.4 8.1 9.5 12.7 26.1 11.3 2.1 3.2 2.5 6.4 9.2
10| u3.% | 12.4 | 12.0 1.1 9.9 2k.0 10.2 2.5 3.2 2.5 4,9 9.2
11} 50.8 | 10.6 9.2 11.7 9.9 2k.0 10.2 2,5 3.2 2.5 6.4 8.8
12| 43.8 10.6 9.2 9.5 9.9 2k.o0 10.2 [ 3.2 2.5 5.3 8.5
18| 51.2 | 10.6 | 10.6 10.2 8.8 17.0 10.2 2.5 15.9 2.5 5.3 8.8
14| 89.3 10.6 9.2 10.6 8.8 15.5 10.6 2.5 21.9 2.5 5.3 8.8
15 | 143 9.2 | 10.2 9.9 622 14.5 10.6 2,5 3.9 3.2 6.4 7.4
16| 90.1 | 12.7 | 10.2 11.7 593 14.8 10.6 2.5 2.4 3.2 7.8 7.8
17| 37.8 12.7 10.2 1.7 15 14.8 9.9 2.1 15.2 3.2 1.3 7.8
18| 42.0 | - 9.5 10.2 1.7 91.8 9.5 9.9 2.1 7.4 3.2 9.2 7.8
19| 39.6 8.5 9.9 10.6 71.0 9.5 9.5 2.1 7.1 3.2 10.9 9.2
20| 37.1 8.8 9.9 10.6 62.2 9.5 13.8 2.1 6.7 3.5 10.9 9.2
(21| 21.5 | 11.3 | 10.2 10.6 8k.0 9.9 9.9 2.1 5.3 3.5 10.9 9.2
22| 19.8 | 12.k | 10.6 10.9 | 1,500 9.9 9.2 2.5 k.9 3.5 10.6 9.2
28| 18.% | 13.4 | 10.9 10.9 81.2| 10.2 8.8 2.1 4.9 46.6 10.6 9.2
24| 1k 9.9 | 10.9 12.4 161 10.2 8.8 2.1 L.6 13.4 10.6 9.2
26| 13.1 9.5 | 11.3 4.1 196 11.3 8.5 2.1 L2 10.6 12.4 9.2
26 9.9 9.2 | 13.1 12.7 88.3 11.3 7.8 2.1 5.7 7.1 9.2 9.2
27 9.9 7.4 | 12.0 12.7 6.0 10.9 1.1 2.1 5.7 6.7 6.4 9.2
28{ 26.5 7.k | 23.3 11.3 59.7| 10.9 6.4 2,5 6.0 11.3 6.7 9.2
29| 26.5 28.3 11.7 56.9| 10.6 5.3 2.5 6.0 13.4 7.1 9.2
80| 26.5 29.3 10.2 k7.0 10.2 4.6 2.5 6.4 12.7 T4 9.2
1| 13.8 25.8 ¥7.0 3.9 2.5 12.7 9.2
Sum 306.2 L28.0 888.3 116.8 200.7 276.4
1,376.4 368.2 4,113.9 292.5 239.2 288.4
Current Year 1951 Period Oct. 1932-1951
Acre-Feet|
Extreme Gage Extreme Second-Feet ;eragde- Total Acre-Feet
Month Feet igh Low con: Averag
or High | Low |Day Hig Day Feet |Acre-Feet| Normal | Maximum | Minimum [1942-1951
Jan. 2,46 | 1.97 | 15 143 # 9.9 bkl 2,730 2,526 15,990 375 1,587
Feb. 2.49 | 1.87 | 22 104 # T4 10.9 607 1,660 9,990 179 1,372
Mar. 2.17 | 1.90 | 30 29.3 | # 7.8 11.9 730 1,425 6,910 206 1,111
Apr. 2.13 | 1.90 2 27.5 | 30 8.8 1.3 89 1,706 7,210 195 1,457
May 11.88 | 1.90 | 22 | 6,220 # 8.1 | 133 8,160 3,879 23,850 Lok 2,719
June 8.20 | 1.77 | 3 | 2,410 # 9.5 29,6 | 1,760 3,035 19,730 270 1,674
July 1.9% | 1.77 | 20 15.2 | 31 3.9 9.4 580 2,036 9,740 106 1,376
Auvg. L.46 1 1.7 | 12 487 2.1 3.8 232 |# 2,478 1% 20,830 77.8 2,592
Sept. 433 | 1,97 | 16 378 # 2.5 8.0 W74 2,602 16,000 57.5 3,085
oct. 2.89 | 1.84 | 23 108 # 2.5 6.5 398 3,613 39,790 117 1,679
Nov. 2,17 | 1.9% 5 18.0 | 10 .9 9.6 572 2,273 25,590 101 1,003
Dec 2,03 | 1.97 4 10.6 | 15 7.4 8.9 548 2,320 20,720 260 1,035
[?3ar1y| 11.88 14}.71 6,220 2.1 244 | 17,640 | 29,553 60,241 | 7,969 | 20,690

% Partly estimated # Various days of the month 8 Various days of the year ® Period October 1932-1951



WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION R

RIO GRANDE AT LAREDO, TEXAS

DESCRIPTION: Water-stage recorder and cable with stand-up cable car. The recorder is
located on the downstream side of the first pier from the Mexican end of the railroad
bridge between Laredo, Texas and Nuevo Laredo, Tamaulipas, 884.3 river miles below the
American Dam at El Paso, Texas. The cable is located 1.4 miles upstrean from the railroad
bridge. The zeros of the gages at the recorder and at the cable are 351.51 feet and 352.89
feet, respectively, above mean sea level, U.S.C. & G.8. datum.

RECORD3: Based on 189 meter measurements during the year, 153 by the Mexican and 16 by the
United States Section of this Commission, and a continuous record of gage heights. Compu-
tations by shifting channel methods. Records available: May 1900 through December 1913;
May, June, and QOctober 1914; September 1916; September and October 1917; October 1918;
September and October 1919; August and September 1920; June, November, and December 1922;
January 1923 through December 1951. Gage-height records are available for January, Febru-
ary, and March 1914.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

EXTREME FLOWS FROM RECORDS: The greatest recorded flow at this station was 335,000 second-
feet, which occurred September 3, 1932, with a gage height of 52.20 feet. The lowest
recorded flow was 533 second-feet, which ocecurred June 23, 1948, with a gage height of
3.38 feet.

Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary
Day| Jam. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 1,600 | 1,590 | 1,740 | 1,600 964k | 2,490 1,030 2,100 812 1,200 | 1,950 | 1,020
2| 1,700 | 1,650 | 1,650 | 1,900 918 | 2,310 876 1,950 809 1,090 | 1,570 | 1,010
s | 1,800 | 1,690 | 1,630 | 1,700 862 | 4,590 851 1,840 73 1,080 | 1,340 | 1,040
4| 1,820 | 1,640 | 1,680 | 1,490 862 | 17,100 862 1,670 713 1,020 | 1,510 | 1,100
5| 1,820 | 1,530 | 1,720 | 1,350 893 { 3,150 812 1,560 The 961 | 2,000 | 1,120
6| 1,780 | 1,510 | 1,910 | 1,220 865 | 2,460 731 1,350 1,140 989 | 1,670 | 1,050
7| 1,670 | 1,450 | 1,910 | 1,200 2,040 [ 6,640 692 1,230 1,350 1,110 | 1,380 996
8| 1,550 | 1,k50 | 1,810 | 1,170 1,120 | 5,720 749 1,120 1,190 1,050 | 1,190 | 1,010
9| 1,580 | 1,4k0 | 1,560 | 1,180 1,080 | k4,060 1,370 1,070 1,030 957 | 1,210 985
10 | 1,570 | 1,3%0 | 1,510 | 1,130 982 | 3,500 1,450 989 992 943 | 1,160 996
11| 1,530 | 1,370 | 1,460 | 1,150 3,990 | 3,220 2,040 915 939 862 | 1,100 | 1,010
12 | 1,540 | 1,k00 | 1,550 | 1,070 6,280 2,810 1,610 964 961 784 | 1,130 | 1,050
18 | 1,550 | 1,580 | 1,670 | 1,050 2,500 | 2,920 1,300 1,150 2,110 798 | 1,140 | 1,110
14| 1,510 | 1,720 | 1,790 | 1,070 1,950 | 2,570 1,180 1,140 6,250 812 { 1,120 | 1,130
15| 1,510 | 1,770 | 1,690 | 1,110 2,050 { 3,040 1,030 932 3,370 765 | 1,110 | 1,090
16| 1,530 | 1,790 | 1,780 | 1,050 | 27,900 | 5,760 883 1,020 3,080 759 | 1,090 | 1,050
17| 1,550 | 1,730 | 1,870 939 | 15,080 | 4,870 858 1,650 5,400 752 1,030 | 1,090
18 | 1,690 | 1,670 | 1,670 893 4,840 | 3,450 886 1,590 5,330 49 | 1,000 | 1,120
19| 1,510 | 1,610 | 1,570 900 5,510 2,670 809 1,480 3,kk0 %5 | 1,010 | 1,120
20| 1,530 | 1,700 | 1,540 908 3,250 2,100 766 1,320 2,630 830 | 1,030 | 1,080
21| 1,470 | 1,840 | 1,540 833 2,550 1,710 763 1,290 2,050 955 | 1,030 | 1,010
22| 1,450 | 1,780 | 1,500 826 2,250 | 1,620 1,040 1,150 1,720 946 | 1,050 971
28| 1,520 | 1,800 | 1,460 756 3,960 | 1,340 1,180 1,120 1,560 1,020 | 1,060 971
24| 1,59 | 1,810 | 1,420 731 2,850 1,260 1,300 1,020 1,460 989 | 1,070 | 1,040
26| 1,590 | 1,720 | 1,480 706 | 13,380 | 1,400 1,720 1,020 1,350 1,250 | 1,040 | 1,090
26| 1,680 | 1,820 | 1,59 699 | 14,550 1,230 1,740 932 1,300 1,3%0 | 1,090 { 1,100
27| 1,590 | 1,820 [ 1,920 692 7,030 1,130 1,350 81 1,250 1,300 | 1,090 | 1,130
28| 1,550 | 1,830 | 2,Lk0 17 4,030 | 1,090 1,300 897 1,200 1,170 | 1,110 | 1,130
29| 1,500 1,880 8u 4,270 | 1,060 1,250 985 1,300 1,090 | 1,120 | 1,080
80 1,550 1,720 8k0 3,410 | 1,100 1,340 964 1,250 3,370 | 1,060 { 1,070
81| 1,590 1,670 2,900 1,590 au8 2,630 1,030
Sum 46,100 31,78k 88,370 38,107 34,312 32,799
49,420 52,330 145,116 35,398 57,501 36,460
Current Year 1951 Period 1924-1951
Acre-Feet
Extreme Gage Extreme Second-Feet | ;"‘3: Total Acre-Feet
Month Feet igh Low cond- Averag
High | Low |Day Hie Day Feet |Acre-Feet| Normal | Maximum | Minimum (19421951
L, 4, L 1,830 22 | 1,h10 1,590 98,020 17k,840 351,700 98,020 | 160,412
h.gg u.gﬁ 27 1:9ho 11l | 1,330 1,650 91,440 156,456 423,700 91,440 | 165,734
5.35 | 456 | 28 | 2,860 |24 | 1,380 | 1,690 105,800| 1k5,930{ 223,400 95,700 | 139,330
4,8 |3.97 | 2] 1,90 |27 660 | 1,060 63,040 142,718] 316,300 59,530 | 136,866
18.24 | 3.94 | 16 | 55,800 6 802 | 4,680 | 287,800{ 263,282) 856,000 68,300 | 216,44k
8ok | k.o | 3| 11,230 |30 | 1,000 | 2,950 | 175,500| 300,177 1,357,000 46,850 | 297,475
5.12 | %.10 | 10 | 2,320 7 692 | 1,140 70,210 277,990| 1,250,000 70,210 | 271,606
5.02 | 413 | 1| 2,170 |27 812 | 1,230 75,590| 283,981 883,000 75,590 | 241,213
7.05 | k.04 )1k | 8,120 +3 13 1,920 | 114,100| 561,787| 2,943,000 65,840 | 403,00U
6.25 | k07 | 30| 5,330 19 74 | 1,110 68,060 46,748/ 1,951,000 68,060 | 334,906
5,02 | k.23 | 1| 2,270 ¥7 961 | 1,220 72,320 20k,B46] 570,800 72,320 | 163,132
L Ry | ke3 a9 | 1,150 |22 94z | 1,060 65,060 175,502| 352,700 65,060 | 144,936
Yearly [18.24 ] 3,94 55,800 660 1,770 |1,284,740)3,134,257| 7,017,110 1,284,740 12,675,058

$ And other daye



U WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO SALADO AT CD. GUERRERO, TAMAULIPAS

DESCRIPTION: Water-stage recorder and cable with sit-down cable car and two reinforced
concrete Cipoletti weirs, with a combined capacity of 636 second-feet, located at a place
called "El Cable," about 6.2 nmiles above the confluence of the Rio Salado with the Rio
Grande and 2 miles southwest of Cd. Guerrero, Tamaulipas. This stream enters the Rio
Grande 946.1 river miles below the American Dam at El Paso, Texas. The zero of the gage
is 2685.75 feet above mean sea level, U.3.C. & G.5. datum.

RECORDS: Based on 41 meter measurements during the year, the weir discharge curve, and a
continuous record of gage heights. Computations by shifting channel methods for flows
greater than 636 second-feet. Records available: 1800-1913 and 1923 through December 1951.

REMARKS: Reservoirs and irrigation diversions modify the river flow at this station.

EXTREME FLOWS FROM RECORDS: Momentary: 43,800 second-feet on September 7, 1933, with a gage
height of 18.86 feet. Min. occasionally no flow.

Average Flow in Second-Feet

Daily: Max. 35,070 Sept. 7, 1933 Min. 0 occasionally
Monthly: Max. 10,950 Oct.. 1932 Min. 0 Jan. & Feb. 1940
Yearly: Max. 1,850 1932 Min. 138 1950

Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary

Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1/ 1.3 6.7 9.9 28.6 5.6 28.6 51.6 [¢] 28.6 97.8[136 18.4
2| 11.3 6.7 8.5 22.2 38.1 18,4 | k3.1 0 22.2 8L.1( 124 16.2
8| 12.7 5.3 6.7 | 69.2 22,2 14,5 | 28.6 0 14,5 72.1| 108 16.2
4| 12,7 5.3 6.7 | 51.6 1.5 11.3 | 20.5 5} 11.3 60.0| 103 18.4
s | 12.7 3.9 6.7 | 33.2 9.9 97.5 | 145 0 8.5 51.6{ 97.8 | 20.5
6| 12.7 3.9 9.9 | 22.2 12.7 113 11.3 [ 6.7 43,1 92.9 | 18.k
71 12.7 3.9 9.9 | 16.2 16.2 51.6 8.5 [5} 3.9 | 1,180 | 88,3 | 18.4
8| 11.3 3.9 9.9 | 2.7 12,7 35.7 8.5 0 3.9 |11,120 | 84.0 | 18.k
9| 113 3.9 8.5 | 11.3 60.0 28.6 8.5 ¢} 3.9 | 8,050 | 79.8 | 16.2
10 | 11.3 3.9 6.7 9.9 88.3 18.4 6.7 0 2.8 837 | 86.0 | 1.5
11 9.9 8.5 8.5 8.5 |1,680 12.7 6.7 ¢} 2.8 389 | 63.2 | 12,7
12| 9.9 9.9 26.5 5.3 |4,100 9.9 6.7 (o] 2.8 228 57.2 12,7
18| 9.9 9.9 | 682 3.9 1,660 9,250 5.3 0 2.8 149 | 51.6 1.3
14 9.9 9.9 | 270 2.8 611 5,790 3.9 0 1,190 108 | 45,9 | 12.7
15| 9.9 6.7 | 21 2.8 313 2,130 2.8 [ 18,750 8k.1| 43.1 | 14.5
18| 9.9 6.7 1k3 1.k 431 759 1.4 0 9,460 66.0] k0.3 16,2
17 8.k 6.7 88.3 1.4 260 313 1.k 0 7,310 57.2] 31.1 | 16.2
181 B.k 6.7 57.2 7 108 169 0 [ 6,070 51.6| 26.5 | 18.4
19] 6.7 5.3 k0.3 [} 66.0 97.8 o s} 2,370 1,580 | 22.2 T 18.k
20| 8.4 5.3 31.1 0 48.7 197 0 0 1,190 3,060 | 22.2 | 20.5
21| 8,5 5.3 22,2 [ 35.7 156 o 0 611 1,650 | 22.2 | 20.5
22| 8.5 6.7 16.2 0 26.5 88.3 [} o b2 710 | 20.5 | 18.k
28! 8.5 6.7 1.5 [¢] 22.2 57.2 [ 0 350 371 20.5 18.4
24| 8.5 5.3 11.3 o] 1,920 38,1 0 185 295 2k | 22,2 | 16.2
25| 6.7 8.5 31.1 0 1,520 26.5 0 184 208 197 | 22.2 | 16.2
26! 9.9 | 11.3 | Lok [} 304 k4,100 0 2hh 204 197 | 22.2 | 16.2
27| 113 9.9 | 235 [} 313 1,690 0 108 175 L1 | 22.2 | 16.2
28 9.9 9.9 | 136 107 183 322 0 66.0 143 295 | 20.5 | 14.5
20! 9.9 79.8 | 957 97.8 136 1} 60.0 124 220 | 205 12,7
so| 8.5 51.6 | 235 62.9 72.0 0 57.2 108 205 | 20.5 | 12.7

81| 6.7 38.1 40.3 0 k0.3 156 12.7

Sum 186.6 1,602.9 25,832.1 1,244.5 32,034.6 50%.9

308.2 2,767.1 14,153.3 230.0 49,13L4.7 1,596.6
Current Year 1951 Period 1924-1951
Acre-Feet
Extreme Gage | Extreme Second-Feet | Average| Total Acre-Feet
Month Faet High Low Second- . .. Averag
High | Low |Day Day Feet |Acre-Feet| Normal | Maximum | Minimum |1542-1951]

Jan. 1.64 1.51 z 12.7 # 6.7 9.9|y 611 13,499 144,110 [¢] 2,469

Feb. 1.61 1.4k 1n.3| # 3.9 6.7 370 9,473 98,520 [ 1,578

Mar, 5.25 { 1.51| 13| 1,020 # 6.7 89.3| 5,490 | 10,03k 95,740 52,0 | 2,618

Apr. 6.23 1311 29| 1,880 4 0 53.4 3,180 13,713 82,660 56.4 | 13,419

May 8.20 1.54 | 12| 4,730 # 8.5 456 28,070 41,940 |* 253,000 3,200 33,008

June {12.07 | .54 | 13 {11,580 12 8.5 861 51,240 | 37,281 192,000 1,620 24,811

July 2.26 1.31 1 57.2 + 0 7.4 456 18,290 100,000 228 12,373

Aug. L30 | 1311 25 530 # 0 Lo.1] 2,470 | 29,741 | 260,180 81.0 | 49,131

gept. [15.9% | 1.h1 | 15 {22,140 # 2,8 1,640 97,460 | 88,185 | 600,000 3,310 65,243

oct. |13.22 | 2.10| 8 |14,580 6| 3.1 |1,0%0 63,540 | 63,915 | 673,070 1,k90 30,392

Nov. 2.8 | 17| 1 136 30 | 18.4 53.2f 3,170 | 21,163 | 248,590 246 k,002

Dec. 1.80 1.61 | 20 2.2 #| 113 16.3 1,000 14,947 198,160 46.0 1 2,575

Yearly|15.9% | 1.31 22,140 0 355 | 257,057 | 362,181 | 1,350,300 | 99,932 241,619

* Partly estimated o Various days of the month



WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION 35

RIO GRANDE NEAR ZAPATA, TEXAS

DESCRIPTION: Water-stage recorder and cable with stand-up cable car equipped for winch and
heavy weights, located about 3 miles below the town of Zapata, Texas, 7.5 miles northeast
of Guerrerc, Tamaulipas, 1.4 river miles below the confluence of the Rio Salado with the
Rio Grande, and 947.5 river miles below the American Dam at El Paso, Texas. The zero of
the gage is at mean sea level, U.S.C. & G.S. datum.

RECORDS: Based on 61 meter measurements during the year, 59 by the United States and 2 by
the Mexican Section of this Commission, and a continuous record of gage heights. Computa-
tions by shifting channel methods. Records available: January 1932 through December 1951.

REMARKS: Reservoirs, diversions, ang drainage returns modify the river flow at this station.

EXTREME FLOWS FROM RECORDS: The greatest recorded flow was 261,000 second-feet, which
occurred September 4, 1932, with a gage height of 262.07 feet. The lowest recorded f{low
was 491 second-feet, which occurred June 23, 1948, with a gage height of 219.12 feet.

Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1§ 1,660 | 1,650 | 1,790 | 1,710 |* 1,010 | 2,750 1,190 1,450 889 | 1,320 2,390 | 1,120
2| 1,650 | 1,700 | 1,780 | 1,700 977 | 2,380 1,120 1,780 78 | 1,240 | 1,750 { 1,070
3| 1,68 | 1,720 | 1,730 | 1,860 950 | 2,200 973 1,680 762 | 1,180 | 1,490 | 1,0k0
4| 1,770 | 1,730 | 1,670 1,660 916 7,830 873 1,570 733 1,120 | 1,470 | 1,070
5| 1,83 | 1,7%0 | 1,650 | 1,460 870 | 5,770 84k 1,510 |* 619 | 1,040 1,580 | 1,120
6| 1,790 ! 1,630 | 1,7k0 | 1,270 862 | 3,490 829 1,40 |{* 631! 1,000{ 1,920 | 1,090
71 1,730 | 1,570 | 1,810 1,210 1,400 3,470 755 1,300 869 2,900 [ 1,650 [ 1,090
81| 1,650 | 1,540 | 1,820 1,180 2,040 6,570 719 1,140 1,310 | 11,900 | 1,480 | 1,060
9| 1,580 | 1,540 | 1,710 | 1,180 | 1,120 | 5,190 hel 1,050 1,170 | 11,200 | 1,320 | 1,030
10| 1,580 | 1,510 | 1,500 | 1,350 [ 1,120 | 3,910 1,120 97l 1,010 | 2,060| 1,260 | 1,030
11| 1,600 | 1,490 | 2,910 | 1,130 | 2,190 { 3,450 1,340 880 921 | 1,340 1,230 992
12 | 1,580 | 1,450 | 2,920 | 1,120 | 13,400 | 3,1k0 1,760 846 863 | 1,120| 1,180 976
18 | 1,570 | 1,480 {¥2,140 | 1,090 | 7,730 | 16,300 1,460 858 8,400 987 | 1,150 971
14 | 1,560 | 1,660 {*1,900 | 1,050 | 3,200 | 14,400 1,320 985 21,100 905 | 1,150 | 1,070
15| 1,540 | 1,820 | 2,000 | 1,040 | 2,230 | '5,710 1,220 1,140 51,500 84| 1,150 | 1,070
16| 1,550 | 1,840 { 1,810 | 1,070 | 4,380 | 14,370 1,130 929 23,600 8061 1,1s0 | 1,00
17| 1,540 | 1,830 | 1,800 | 1,020 | 36,200 | 5,640 1,020 86 | * 15,200 742 | 1,090 | 1,000
18 | 1,600 | 1,810 | 1,950 98k | 5,890 |* k540 953 1,450 12,800 751 | 1,060 | 1,020
19| 1,580 | 1,760 | 1,710 910 | 5,860 | 3,180 900 1,540 |® 8,030 | 1,700| 1,020 1,050
20| 1,530 | 1,710 | 1,590 951 | bL,h80 | 2,660 854 1,k70 |* k40| 3,730| 1,010 | 1,070
21| 1,490 | 1,720 | 1,520 91| 3,110 | 2,1k0 809 1,340 |* 3,100 2,600| 1,020 | 1,050
22| 1,490 | 1,800 | 1,490 [* 918 2,450 | 1,690 772 1,330 2,540 | 1,720 1,080 1,000
28| 1,500 | 1,780 | 1,490 [* 887 2,200 | 1,560 952 1,220 2,130 | 1,360 1,080 979
24| 1,510 | 1,820 | 1,500 [* 89| 5,000 | 1,410 1,160 1,170 1,890 | 1,320| 1,120 977
25| 1,600 | 1,820 | 1,980 | 821| 17,280 1,370 1,270 1,kh0 1,670 | 1,220| 1,100 1,050
26| 1,6%0 | 1,780 | 1,980 |® 8o7| 17,900 | 5,530 1,k60 1,230 1,540 | 1,310| 1,090 1,120
27| 1,640 | 1,810 | 2,030 |® 767 12,900 3,550 1,510 1,090 1,h20| 1,620 1,090 | 1,110
28| 1,620 | 1,840 | 2,220 | ¥ 379 5,500 | 1,k90 1,370 90k 1,360 | 1,510] 1,100 1,110
29| 1,600 2,620 |t 2,320 4,050 1,270 1,290 858 1,280 | * 1,330 1,110 | 1,100
80| 1,560 2,020 | # 1,580 | 3,990 1,210 1,270 950 1,340 { * 1,260] 1,110 1,090
81| 1,590 1,830 3,260 1,270 1,000 * 3,480 1,090
m 47,550 * L 128,170 37,370 66,605 32,655

Su 49,780 7950 g 610 35,58 16k, 465 1 3k, 247 ! 176,906 38,350
Current Year 1951 Period 1932-1951
Acre-Feet|
Extreme Gage [ Extreme Second-Feet Average | Total Acre-Feet

Month Feet High Low Second- - ~— Averag
High | Low |Day Day Feet |Acre-Feet| Normal | Maximum | Minimum [1942-1951
Jan. 220,44 (220,16 1% 5 1,850 | 22 | 1,450 1,610 98,700 | 184,023 {* k8L, k50 98,700 | 137,570
Feb. 220.48 1220.06 | 28 1,960 | 12 | 1,400 1,700 94,300 | 166,97k 399,000 94,300 | 166,330
Mer, |2023.32|200.12| 11 | 11,800 |11 | 1,400 | 1,800| 116,000| 163,h0k 292,000 | 106,000 | 147,600
Apr. 221.64 (219,27 | 229 4,720 |27 736 |* 1,190 ¢ 70,600 | 167,804 . 662,000 65,200 | 180,590
May 231,09[219.47| 17 | 50,900 | 6 843 | 5,310| 326,000 30k4,582 682,000 81,800| 282,570
June 225.44 [219.82 | 13 20,500 | 30 1,170 4,270| 254,000{ 354,873| 1,517,000 59,000 | 326,100
July | 220.49(219.19| 12 1,920 8 690 1,100 67,900 329,945| 1,238,000 67,900 | 297,420
Aug. | 220.4k|219.52| 2 1,850 | 13 se1 | 1,210 7h,100] 308,123|* 721,000 74,100 301,110
Sept. | 254.30[219.26| 15 | 61,300 5 588 | 5,900| 351,000| 717,629| 2,895,330 76,400 | 502,7k0
oct. | e2k.hhi219.48] 9 | 16,300 | 17 725 | 2,150| 132,000| 548,937| 2,396,4k0| 132,000| 387,100
Nov. | 220.93|219.74%) 1 2,880 | 21 999 | 1,280| 76,100 203,182 748,020 76,100 | 171,810
Dec. | 219.90219.71} 5 1,150 | 13 951 | 1,050| 64,800| 188,298 591,380 64,800 | 150,180
Yearly| 234,30219.19 61,300 588 | 2,380/[1,725,500 |3,657,TT4| 8,038,070 1,725,500 |3,051,120)

T Estimated * Partly estimated $ And other days



36 WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO ALAMO AT CD. MIER, TAMAULIPAS

DESCRIPTION: Water-stage recorder and cable with sit-down cable car and reinforced concrete
weir for measuring flows up to 177 second-feet, located 3.1 miles above the confluence of
the Rf{o Alamo with the Rio Grande and .8 mile west of Cd. Mier, Tamaulipas, at a point
called "El Paso del Cdntaro." This stream enters the Rio Grande 984.6 river miles below
the American Dam at El Paso, Texas. The zero of the gage is 187.04 feet above mean sea
level, U.8.C. & G.S. datum.

RECORDS: Based on 6 meter measurements at high flows during the year, the weir discharge
table at low flows, and a continuous record of gage heights. High-flow computations by
shifting channel methods. Records available: July 1, 1923 through December 1851.

REMARKS: Small reservoirs and irrigation diversions modify the flow of this spring-fed
stream at this station.

EXTREME FLOWS FROM RECORDS: Momentary: Max. 144,800 second-feet on September 11, 1948, with
a gage height of 33.56 feet. Periods of no flow have occurred at times during all years
of record except 1934 and 1935.

Average Flow in Second-Feet

Daily: Max. 87,230 Sept. 11, 1948 Min. 0 frequently
Monthly: Max. 5,170 Sept. 1948 Min. o] frequently
Yearly: Max. 505 1944 Min. 16.4 1929
Mean Daily Discharge in S d-Feet 1951 — Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec
1| k.2 4,2 2.5 L2 99.6 10.6 | 10.6 241 1.1 80.5| 21.5 6.0
2| b2 L2 2.5 30.7 k0.6 10.6 6.0 80.5 1.1 2k,71 15.9 6.0
8| s.2 L2 2.5 1h2 27.9 10.6 L2 3.7 0 15.81 13.1 6.0
4| 6.0 6.0 2.5 33.9 18.7 15.9 2.5 18.7 [} 10.6 | 13.1 6.0
&| 6.0 6.0 2.5 13.1 15.9 89.7 2.5 8.1 [+ 8.1| 13.0 6.0
6| 6.0 6.0 6.0 8.1 13.1 75.9 2.5 6.0 [ 8.1 10.6 6.0
7| 6.0 6.0 6.0 6.0 10.6 33.9 2.5 2.k 0 526 10.6 6.0
8| 6.0 6.0 b2 2.5 10.6 18.7 1.1 2.4 o 603 10.6 6.0
9| 6.0 6.0 2.5 2.5 8.1 13.1 1.1 1.1 0 54,7 | 10.6 6.0
10| 6.0 6.0 2.5 2.5 6.0 10.6 s} 0 0 27.8| 8.1 6.0
11| k2 6.0 2.5 1.0 1,090 6.0 0 [} [} 18.7| k.2 6.0
12! 42 6.0 1.1 1.0 | 1,120 6.0 [} 0 0 15.0| 2.5 6.0
18| kb2 4.3 [} 1.0 | 247 |11,k70 0 [ 2.5 10.5| 2.5 6.0
14| 4.2 2.5 [ 1.0 | 166 1,780 0 [¢} 282 6,01 2.5 6.0
16| 2.5 2.5 1.1 1.0 | 256 626 0 0 10,200 6.0] 2.5 4.2
18] 2.5 [%8-3 2.5 1.0| 198 5.9 [ 3} 6,500 6.0 1.1 4.2
17] 2.5 4.2 2.5 [1} 194 33.9 [ 0 1,900 6.0 1.1 4.2
18| 2.5 4.2 1.1 0 71.3 24,7 0 0 9u6 6.0/ 1.1 4,2
19| 2.5 h.2 0 0 33.9 21.5 ¢} [4 153 | 1,770 1.0 4.3
2| 25 2.5 [ o 21.5 15.9 [ 0 75.9 | 3,090 b2 6.0
21| 2.5 2.5 0 0 15.9 15.9 [} 0 43,8 o5k L2 4.2
22| 2.5 L2 [ [} 10.6 10.6 [ 31.8 30.7 | 11h 6.0 4.2
28| 2.5 L2 [4 4} 10.6 10.6 0 27.9 43.8 67.0f 8.1 k.3
24 2.5 b2 ] o] 1,590 8.1 4] 18 30.7 7.3 8.1 6.0
25| 2.5 2.5 0 0 1,060 1,780 4} 267 15.9 47.3| 8. L2
26| 2.5 2.5 4.2 (<] 115 1,0k0 0 63.2 13.1 51,2| 8.1 L2
27| 2.5 2.5 | 15.9 | 1,370 sk 202 0 2h.7 10.6 30.7| 6.0 4.3
28| 2.5 2.5 8.1 }1,550 33.9 51.2 0 13.1 10.6 2k.7| 10.6 4.2
29 2.5 6.0 | 3,470 21.5 21,5 0 6.0 10.6 99.5| 10.6 4.2
80| 4.2 6.0 530 15.9 13.1 o 2.5 211 1h1 10.5 4.2
8t} 6.0 4.2 13.1 43.8 2.5 33.9 2.5
120. 171.5 17,502.5 1,290.6 7,202.1 157.6
Sum 19.1 > gy 6,590.0 76.8 20,4824 230.1
Current Year 1951 Period 1924-1951
Acre-Feet|
Extreme Gage Extreme Second-Feet Average | Total Acre-Feet _
Month Feet High Low Second- - — g
High | Low |Day Day Feet |Acre-Feet| Normal | Maximum | Minimum [1942-1551]
Jan, 1.4 | 1,38 | # 6.0| # 2.5 3.8 236 4,489 34,920 0 1,81k
Feb. 144 | 1,38 | # 6.0 # 2.5 4.3 239 3,177 25,550 67.2 | 1,074
Mar. 1.64 | 131 | 28 21.5) # [} 2.9 176 3,207 19,830 1.5 | 1,924
Apr. 9.6 | 1.31 | 29 | 5,860 # 0 239 14,220 6,962 33,990 86.0 | 6,345
May 6.53 | 1.44 | 2k | 2,640 ¢ 6.0 | 213 13,070 | 15,581 |* 137,000 209 10,586
June 15.16 | 1.4b4 | 13 | 14,270 # 6.0 583 34,720 14,702 83,240 0 10,613
July 3,08 { 131 | 31 219 ¢ 0 2.5 152 7,681 37,590 152 1,941
Aug. k30 | 131 ] 7 971 # 4} 41.6 2,560 | 15,691 | 194,200 0 27,490
Sept. [%15.75 | 1.31 | 15 {#17,660 # [} 683 40,630 | 38,992 t 307,900 |* 135 55,927
Oct. 7.78 | 1..1 | 20 4,520 # 4.2 232 14,280 14,526 51,620 [ 13,945
Nov. 1.67 {131 | 1 2u.7) # 0 7.7 b56 3,137 21,940 0 2,01k
Dec. 1.4 | 138 | # 7.1{ 31 2.5 5.1 313 3,740 15,000 124 1,674
Yearly |215.75 | 1.31 7,660 0 167 121,052 | 132,449 366,826 11,908.7 ]1)8,31»7

¢ Estimated * Partly estimated # Various days of the month



WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION ¥

RIO GRANDE AT ROMA, TEXAS

DESCRIPTION: Water-stage recorder at the international bridge between Roma, Texas and
Cd. Miguel Alemdn (formerly San Pedro), Tamaulipas, 14.9 river miles above the confluehce
of the Rio San Juan from Mexido, and 992.0 river miles below the American Dam at Bl Paso,
Texas. Measurements are made from the bridge. The zero of the gage was lowered 3,28 feet
on January 1, 1952 and is now 142.85 feet above mean sea level, U.S.C. & G.S. datum.

RECORDS: Based on 179 meter measurements during the year, 168 by the Mexican and 11 by the
United States Section of this Commission, and a continuous record of gage heights. Compu-
tations by shifting channel methods. Records available: May 1900 and September 1900
through December 1913; October 1914; September and October 1917; September and October
1919; August and September 1920; June 1922 and November 1922 through December 1951,

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.
Backwater from the Rio San Juan sometimes reaches this station.

EXTREME FLOWS FROM RECORDS: The greatest recorded flow was 203,000 second-feet, which
occurred September 5, 1932, with a gage height of 35.4 feet. The lowest recorded flow was
477 second-feet, which occurred July 9, 1951, with a gage height of 1.97 feet.

Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1 1,570 | 1,460 | 1,660 | 1,570 | 1,2%0 2,880 | 1,030 1,710 925 1,530 | 3,280 | 1,060
2 1:2;o 1,480 | 1,650 1,550 ' 922 2,390 ‘918 1,520 837 1,300 | 2,260 | 1,070
8| 1,610 | 1,480 | 1,600 | 1,840 915 2,120 858 1,820 738 1,240 | 1,820 | 1,030
4| 1,650 | 1,550 | 1,540 | 1,690 833 2,510 682 1,680 696 1,190 | 1,500 | 1,020
6| 1,770 | 1,580 | 1,k90 | 1,500 756 7,350 611 1,550 682 1,160 | 1,330 | 1,070
6| 1,820 | 1,590 | 1,540 { 1,340 706 3,990 586 1,480 636 1,120 | 1,500 | 1,110
7| 10600 | Lkzo | 1620 | Lo | &9 | 2900 | 572 | 1,39 5% | 1,390 | 1,810 | 1,100
8| 1,650 | 1,570 | 1,640 | 1,110 | 1,510 4,770 537 1,2h0 73 7,130 | 1,580 | 1,100
9| 1,570 | 1,320 | 1,610 | 1,050 | 1,880 5,440 k77 1,100 1,230 | 15,0k0 | 1,420 | 1,080

10 | 1,490 | 1,300 | 1,500 | 1,060 9718 ¥,170 484 1,050 1,160 4,910 | 1,260 | 1,050

11| 1,530 | 1,300 | 1,350 996 | 2,050 3,270 8Ly 968 996 1,960 | 1,250 [ 1,040
12 11??0 1510 | k100 a8 | 8,300 2,850 | 1,260 890 872 1,370 | 1,230 | 1,010

18| 1,k90 | 1,240 | 2,080 gh6 [10,h50 | 31,640 | 1,560 865 9,390 1,150 | 1,180 997

14 | 1,490 | 1,220 | 2,040 865 5,050 20,240 1,300 865 29,910 999 | 1,160 { 1,010

16 | 1,400 | 1,380 | 1,650 848 2,460 8,090 1,160 9k3 60,030 89k | 1,130 | 1,070

16 | 1,460 | 1,600 | 1,690 830 | 2,500 5,080 | 1,120 1,090 | 47,320 837 | 1,110 | 1,130

1| nzo | Leoo | 10570 | 890 |26,700 | W80 | oké 515 | 19,600 8hh | 1,090 | 1,130

18| 1,460 | 1,610 | 1,730 8ko [13,630 4,800 823 816 | 15,570 8ko | 1,110 | 1,110

19| 1,490 | 1,590 | 1,830 784 | &,170 3,530 699 1,390 | 10,810 1,810 { 1,080 | 1,140

20 | 1,40 | 1,570 | 1,550 56 5,830 2,610 622 1,k90 5,930 5,580 | 1,020 | 1,150

21 | 1,420 [ 1,490 | 1,40 727 | 3,710 2,250 561 1,420 4,200 4,030 | 1,040 | 1,120

22| 17380 | 1,550 | 1,320 720 | 2,680 1,720 519 1,300 3,080 2,490 | 1,020 | 1,080

28| 1,380 | 1,610 | 1,240 667 | 2,180 1,460 ko8 1,310 2,570 1,740 | 1,070 | 1,040

24| 1,380 | 1,600 | 1,240 646 | k,660 1,410 600 1,460 2,190 1,450 | 1,060 | 1,000

25| 1,420 | 1,660 | 1,370 600 | 6,850 2,420 886 1,640 1,910 1,360 | 1,100 | 1,030

26| 1,490 | 1,650 | 1,760 572 | 15,610 3,920 | 1,030 1,470 1,760 1,270 | 1,100 | 1,090

27| 105%0 | 1,560 | 1,790 | 1,190 |1bo%0 | 5ykk0 | 1,360 1380 | 1,600 | 1,b00| 1,080 | 1,110

28 1,530 | 1,550 | 1,660 | 1,710 | 7,840 2,420 | 1,360 1,030 1,490 1,750 | 1,090 | 1,090

29 | 1,k90 2,190 | 5,010 | 4,590 1,410 | 1,150 865 1,410 1,650 | 1,040 | 1,120

30 | 1,460 2,170 | 3,240 | 4,030 1,090 | 1,050 805 1,480 1,650 | 1,040 | 1,090

81| 1,k20 1,720 3,530 1,070 883 1,450 1,090

41,630 61 149,000 38,135 72,574 33,331

Sum o200 55310 27 16,100 ’ 27,253 ’ 230,385 T 39,160

Current Year 1951 Period 192L4-1951 Acre-Feet
E: Gage Extreme Second-Feet Average| Total Acre-Feet
Feet i Second- A g
Month High“ Low |Day High Day Low Feet |Acre-Feet| Normal Maximum | Minimum [1942-1951
. . K 1,820 | 22 | 1,360 | 1,520 93,660 199,305 467,400 93,660 | 163,086

s 1328 | 5Bl | Teeo || 230 | koo | 82)570| 171853 ho2jooo | 82,570 | 16,837

Mar. | 5.97 | 2.89 | 12| 5,930 | 24| 1,2h0 | 1,720 | 105,700| 171,2021 325,500 99,000 | 148,050

Apr. 5.9% 1.94 | 29 5,760 27 547 1,250 T4,610| 185,379 855,700 64,250 | 202,867

May [|17.13 | 2.10 | 17 | k2,380 7 618 | 5,230 | 321,700| 345,178| 706,300 91,320 500,822

Jwe (17.91 | 2.76 | 13 | 14,500 | 30 1.360 h,gg 295’2'3‘2’3 i;ﬁ’?ﬁﬁ i,zgg,ggg gi,ggg ggz.'{sg

. K 1 1,720 9 77 ) 2217, ] y

i:é{ ;.;i %.Z; i 2:;30 18| 784 | 1,2% | 75,640 336,305 90k,000 | 75,640 32%;“9“

Sept. |25.82 | 1.97 | 15 | 78,750 7 590 | 7,680 | 457,000 706,784 3,048,000 69,900 23 2270,

oct. | 9.78 | 2.33| 9| 16,100 | 16 857 | 2,340 | 1k,000{ 5k5,174 3,372,000 | 137,700 3,552

Nov b2 | 29| 1| 3,780 | 22 992 | 1,330 78,860{ 234,479 736,000 78,860 | 172,02

Dec. | 566 | 246 | 20| 1,150 | 13| 996 | 1,080 | 66,120 199,168 565,100 | 66,120 | 1k3,112

Yoarly|25.82 | 1.9 78,750 W7 | 2,550 |1,845,380]3,801,193] 6,098,000 1,849,380 [3,246,405)

2 Estimated



38 WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

RIO GRANDE NEAR RIO GRANDE CITY, TEXAS

DESCRIPTION: Water-stage recorder and cable with stand-up cable car equipped for winch and
heavy weights, located about 4 river miles below Rio Grande City, Texas, 3.7 miles north-
east, of Camargo, Tamaulipas, 7.9 river niles below the confluence of the R{o San Juan with
the Rio Grande, and 1,015.3 river miles below the American Dam at El Paso, Texas. The
zero of the gage is at mean sea level, U.S.C. & G.8. datum.

RECORDS: Based on 148 meter measurements during the year, 138 by the United States and 10 by
the Mexican Section of this Commission, and a continuous record of gage heights. Computa-
tions by shifting chamnel methods. Records available: May, June, and October 1914; Sep-
tember 1916; September and October 1917; October 1918; September and October 1919; August
and September 1920; June 1922; September 1923; January 1924 through December 1951.

REMARKS: Reservoirs, diversions, and drainage returns modify the river flow at this station.

EXTREME FLOWS FROM RECORDS: The greatest recorded flow was 198,800 second-feet, which
occurred September 5, 1932, with a gage height of 157.4 feet. The lowest recorded flow
was 470 second-feet, which occurred July 10, 1951, with a gage height of 122.60 feet.

Mean Daily Discharge in Second-Feet 1951 —— Annual and Period Summary

Day| Jan. Feb. | March | April May June July Auvg. Sept. Oct. Nov. Dec.
1] 1,690 [ 1,600 | 1,850 | 1,810 2,100 | 3,300 1,270 1,520 894 [ 1,600| 2,680 1,120
2| 1,730 | 1,620 | 1,760 | 1,700 1,080 | 2,790 1,120 1,520 895 | 1,k90] 2,4h0| 1,120
8] 1,710 | 1,640 | 1,730 | 1,800 981 | 2,480 1,030 1,780 8k | 1,370 1,910| 1,100
4| 1,740 | 1,680 | 1,710 [ 1,900 1,280 | 2,390 901 1,770 47| 1,300| 1,630 | 1,040
5] 1,850 | 1,700 | 1,650 | 1,730 9718 | 17,560 778 1,630 726 | 1,220 1,450 1,010
6| 1,920 | 1,710 | 1,650 | 1,620 8z | 5,880 663 1,490 6191 1,160 1,k30] 1,070
7| 1,800 | 1,620 | 1,670 [ 1,430 728 | 3,k20 694 1,430 6181 1,100 1,820 1,100
8| 1,820 | 1,540 | 2,720 1,320 998 | 3,480 625 1,310 635| hk,050] 1,700| 1,080
9| 1,710 | 1,480 1,730 | 1,240 1,990 6,870 516 1,140 1,060 | 13,400] 1,490 1,030
10| 1,720 | 1,b90 | 1,600 | 1,230 1,hk00 | 5,470 512 1,080 1,160 | 8,701 1,360 988
11| 1,660 | 1,490 | 1,540 1,1k0 1,850 | 3,840 608 1,010 1,060 | 2,8%0| 1,280 972
12| 1,660 | 1,k70 | 2,670 1,090 6,010 | 3,190 1,170 932 96k | 1,580} 1,260 956
18| 1,650 | 1,350 | 3,300| 1,060 | 10,600 22,000 1,660 856 3,900 | 1,230| 1,220 g5k
14| 1,630 | 1,370 | 2,080 | 1,040 6,780 | 27,200 1,580 838 |# 19,600 1,060 1,180 960
15 | 1,640 | 1,550 | 2,000 994 4,110 | 11,100 1,hh0 860 [+ 38,ho0 967| 1,170| 1,010
16| 1,610 | 1,800 1,960 982 2,620 { 5,990 1,370 1,010 60,900 9281 1,150 | 1,080
17| 1,580 | 1,840 | 1,880 958 | 16,200| 4,660 1,120 95k 31,700 906| 1,120| 1,100
18| 1,560 | 1,820 | 1,800 923 | 24,000 5,390 9hg 858 |+ 16,000 839 1,090! 1,080
19| 1,620 [ 1,800 | 2,010 886 5,070 | 4,370 842 1,210 |* 11,000 8kg| 1,080| 1,070

20| 1,610 | 1,780 1,820 857 5,770 3,190 752 1,940 {* 7,390] L,500| 1,030| 1,090
21| 1,580 (. 1,680 | 1,620 830 4,800 2,550 673 1,510 5,200 5,430| 1,010{ 1,100
e2| 1,530 ] 1,630 1,540 831 3,320 | 2,010 622 1,510 3,610 2,950 1,000]| 1,100
28| 1,540 1,760 | 1,L80 809 2,530 | 1,600 598 1,440 2,940 1,970| 1,040{ 1,090

24| 1,570 1,790 | 1,k70 h 2,940 1,k70 588 1,610 2,580 | 1,780| 1,060| 1,070

25| 1,570 1,840 | 1,620 T34 7,150 | 1,860 8ol 2,100 2,210 1,510| 1,080 1,050

26| 1,610 1,900| 1,890 655 | 12,b00{ 4,480 1,060 1,630 1,960 1,360] 1,100| 1,070

27| 1,650 | 1,840 1,900 s9h | 15,000 5,540 1,260 1,370 [+ 1,820|* 1,390 1,050| 1,080

e8| 1,670 | 1,780} 1,970| 1,800 9,650 | 3,690 1,h7o 1,140 |* 1,690|* 1,650 1,050 1,080

20| 1,650 1,910 3,590 5,880 1,980 1,360 975 |* 1,620(# 1,690| 1,070| 1,080

80| 1,6k0 2,h90| 4,820 h,540| T,460 1,230 855 |+ 1,7100* 1,750| 1,100| 1,080

81| 1,600 2,000 4,230 1,190 831 * 1,500 1,080

Sum 46,510 41,122 161,210 40,1 4,189 32,810

51,600 » 58,080 167,872~ 30,545 9 ol e ’ %0,050 ~
Current Year 1951 Period 1924-1951
Acre-Feet|
Extreme Gage Extreme Second-Feet Average | Total Acre-Feet
Month Feet High Low Second- — Averag
Hi‘h—[ Low |Day Day Feet |Acre-Feet | Normal Maximum Minimum |1942-1951

Jan. 124,54 [124.00] 6 1,9%0 | 22 | 1,510 1,660 102,000| 233,752 521,000 102,000 | 186,000
Feb. 124,41 {125.74| 26 1,920 | 1% | 1,320 | 1,660 92,300 197,261 410,000 92,300 | 178,030
Mar. | 126.82[123.79) 12 4,690 | 24 | 1,450 | 1,870 5,000] 191,206 401,000 | 108,000 | 157,400
Apr. | 127.71}122.30] 30 5,390 | 27 564 | 1,370 l%x(soo 201,986]*% 850,000 61,500 | 211,090]
Moy 137.93 [122.65/ 18 | 40,000 | 7 698 | 5,420 | 333,000 396,714 833,000 98,900 | 319,890
June | 138.88|124.08| 13 | 38,000 | 30 | 1,360 | 5,570 | 320,000| k77,225 1,737,000 4,500 | 369,350
July |124.68122.60| 13 1,760 | 10 k70 985 60,600; 396,932| 1,240,000 60,600 | 330,060
Aug. | 125.26|123.03| 20 2,h90 | 18 796 | 1,290 19,600| 399,841] 1,280,000 79,600 | 377,260
Sept. | 146.78|122.65| 16 | 65,600 | 7 595 |#7,490 |* Wb5,000| 923,667 3,723,800 79,400 | 691,840
Oct. 132.28 |123.29] 9 15,200 | 19 862 | 2,390 1k7,000| 697,543| 2,852,270 142,000 | 51k,400)
Nov. 126,35 {123.15| 1 3,440 | 22 968 | 1,340 79,400| 283,568 829,260 79,400 | 197,240
Dec. | 123.37|123.08|% 1 1,120 | 13 okg | 1,060 65,100| 235,720 625,260 65,100 | 160,810

Yoarly| 146.78 |122.30 65,600 ¥70 | 2,650 |1,920,600|k,635,415| 9,554,530 |1,920,600 [5,693,379)
* Partly estimated ¢ And other days




WATER BULLETIN NUMBER 2! — INTERNATIONAL BOUNDARY AND WATER COMMISSION %
CONTRIBUTIONS FROM RIO SAN JUAN

DESCRIPTION: The discharges reported below entered the Rio Grande between the gaging sta-
tions at Roma and Hidalgo via various irrigation canals and the Rio San Juan channel. The
confluence of the Rio San Juan and the Rio Grande is 1,006.4 river miles below the Ameri---
can Dam at El Paso, Texas and 12.4 river miles below Marte Gdmez Reservoir on 41 Rio
San Juan. :

RECORDS: Based on meter measurements and weir discharges. Records furnished by the Ministry
of Hydraulic Resources of Mexico. Records available: March 10, 1943 through December 1951.

REMARKS: When water is released from Marte Gdmez Reservoir for use on the United States side
of the Lower Rio Grande Valley, the amounts are included in the tabulation of contri-
butions below Rio Grande City Station. In 1951, however, no releases were made for this
purpose. The zero of the reservoir gage is 7.64 feet above mean sea level, U.S.C. & G.S.
datum. No water passed over the reservoir spillway in 1951. Under this reservoir in the
Lower San Juan Irrigation District in Mexico, 162,950 acre-feet of water were used in 1951
to irrigate 116,140 acres of land, of which 64,250 acres were irrigated twice and 51,890
acres were irrigated once. Neither the water wused for irrigation nor the water which
reached the Rio Grande through drains is included in these tables.

Above Rio Grande City Station

These amounts of water consist of small seepage through the bank near the reservoir dam
and waste from canals of the first unit of the Irrigation District.

Current Year 1951 Period 1946-1951 4
Extreme Gage Extreme Second-Feet Average Total AcreFeet
Month Feet 8 High Low Second-| — —
High Low Day Day Feet | Acre-Feet A Il A
Jan. | 222.70 | 222.18 3.5 217 5,967 33,680 217
Feb. | 222,11 | 220.47 3.5 196 3,898 20,920 196
Mar. 220,31 | 214,40 3.5 217 1,505 2,390 217
Apr. *3.5 [» 210 1,723 ,320  |* 210
May 221,75 | 215.42 3.5 217 19,185 112,700 217
June | 224,93 | 220.27 3.5 210 560 859 210
July | 222.31 | 210.37 3.5 217 kg2 722 217
Aug 221.75 | 209.12 3.5 217 14,820 86,850 217
sept. | 2b5.1h | 221,78 3.5 210 38,052 203,800 210
Oct. | 249.21 | 2u5.2h4 3.5 217 32,419 192,600 217
Nov. | 249.57 | 249.24 3.5 210 12,234 71,940 210
Dec. | 249.7h | 249,51 3.5 217 1,226 5,910 217
Yearly 3.5 | 2,555 132,081 478,965 2,555

Below Rio Grande City Station

The amounts of water shown below for 1951 reached the Rio Grande through Canals of the
second unit of the Irrigation District. The period figures include water released from
Marte Gomez Reservoir for use in the United States. -No such releases were made in 1951.

Current Year 1951 Period  1946-1951

Extreme Gage Extreme Second-Feet Average Total Acre-Feet
Month Feet High Low Second- - —

High Low Day Day Feet | Acre-Feet Average Maximum Minimum
Jan. 0 0 L,348 15,960 (o]
Feb. [ 0 1,095 2,130 o
Mar. o o 1,k22 2,560 o]
Apr. [¢] 0 13,085 37,140 o
May 0 0 6,835 18,500 o
June 5.3 314 4,706 11,870 o]
July 0 0 1, 460 18,050 0
g 0 0 5,162 15,470 0
Sept. [} [} 1,522 7,620 o
Oct . o] 0 1,136 4,090 [¢]
Nov. 0 0 1,117 3,360 o
Dec. 0 0 ¥71 1,950 [¢]
oarly R 45,359 85,680 314

* Partly estimated § Water-surface elevations in Marte Gémez Reservolr #4 Records began March 10, 1943,
but the period considered 1s 1946-1951 to make it comparable to the period of contributions from the Rio
San Juan below Rio Grande City.
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RIO GRANDE AT HIDALGO, TEXAS

DESCRIPTION: Water-stage recorder on the downstream side of the United States end of the
international highway bridge between Hidalgo, Texas and Reynosa, Tamaulipas, 1,084.8 river
miles below the American Dam at El Paso, Texas, and 150.4 river miles from the Gulf of
Mexico. Zero of the gage is mean sea level, U.S.C. & G.S. datum.

RECORDS: The peak discharges shown below are based on rating curve supported by 7 meter
neasurements during the year. Records available: July 1928 to December 1931; September
and October 1932; peak flows in September 1933 and in 1934, also January to July and
September 1935; peak flows May and October, and full record July and September 1938 ; full
record April 26 to December 31, 1938, and January to November 1939. Mean daily gage-
height record and discharges during peaks, 1940 to November 16, 1948. Mean daily gage-
heights and peak discharges during pericds of high flow since November 16, 1948.

REMARKS: When the river at this station reaches a stage of about 100.5 feet, or a flow of
about 60,000 second-feet, water begins to flow into two floodway inlets on the United
States side, viz: Hackney Lake Inlet about 4 miles upstream and Mission Inlet about 15
niles upstream from this station, but the river may begin to overflow at Granjefio and
Jardin de Flores at stages about 3.5 feet lower.

EXTREME FLOWS FROM RECORDS: In September 1932, the peak stage was 104.88 feet, with a flow
of 83,870 second-feet.

Mean Daily Gage Height in Feet — 1951
Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.

o
-
~
-
-
3

X T NN S

14 87.12 91.88
15 91.72 93.20
16 96.82
17 98.451
18 90.1h 97.80
19 89.52 93.53

27 89.48
28 89.21

Current Year 1951 ' Period

Extreme Gage Extreme Second-Feet Average | Total Acre-Feet
Month Feet High Low | Second- Normal
High | Low |Day Day Feet |Acre-Feet| Normal | Maximum | Minimum

Acre-Feet|

Jan.
Feb.

Apr.
May 92.50 18 | 24,300
June 93.50 pL 27,300
July
Aug.
Sept. | 98.71 18 | k0,300
oct.
Nov.
Dec. |

e
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RIO GRANDE FLOODWAY DISCHARGES IN THE LOWER RIO GRANDE VALLEY

On the United States Side

During floods, water is diverted from the Rio Grande to the United States floodway
system at Mission Inlet and Hackney Lake Inlet, approximately 15 and 4 miles, respectively,
above the Hidalgo gaging station. Water diverted at Mission Inlet flows through the North
Floodway branch and that entering the Hackney Lake Inlet flows through the South Floodway
branch. They join about 5 miles northeast of Hidalgo to flow eastward in the Main Floodway
to a point approximately 3 miles southwest of Mercedes. Here, the floodwaters may divide,
part going northeastward through the Arroyo Colorado Floodway to the Gulf of Mexico, the
remainder going to the Gulf via the North Floodway, traveling first northward and then east-
ward. Mission Inlet flows are measured at the North Floodway Station south of McAllen,
Hackney Lake Inlet flows are measured at the South Floodway Station south of McAllen, and
North Floodway flows are measured near Sebastian. Arroyo Colorado Floodway flows are
measured near La Feria.

In 1951, there was no flow from the Rio Grande through these floodways. For 1951
discharges of North Floodway near Sebastian, Texas, see the following page.

On the Mexican Side

There are several regular floodways on the Mexican side which divert excess Rio Grande
floodwater to the Gulf of Mexico. During 1951, no flow was diverted from the Rio Grande
into these regular floodways, but in September, two small breaks developed in the leve?s
above and below Matamoros, Tamaulipas, which resulted in the flooding of some farm lands in
Mexico. : .

Records of flows through Retamal Canal, which serves as a floodway during periods of
high flow, are shown on page 56.
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NORTH FLOODWAY NEAR SEBASTIAN, TEXAS

DESCRIPTION: Water-stage recorder located on the downstream side of the bridge on U. S.
Highway 77 about 2.5 miles south of Sebastian, Texas. High flow measurements are made
from the highway bridge and low flow measurements are made from a low timber bridge just
upstreanm from the highway bridge. The zero of the gage is at mean sea level, U.S.C. & G.S.
datum.

RECORDS: Based on 55 current meter measurements made during the year and a continuous record
of gage heights. Computations by shifting channel methods. Records available: October
1940 through December 1951.

REMARKS: The channel of this floodway in the vicinity of Sebastian serves as a drainage
channel as well as a floodway.

EXTREME FLOWS FROM RECORDS: Momentary: Max. 10,500 second-feet on September 4, 1944, with a
gage height of 42.95 feet. Min. occasionally no flow.

Average Flow in Second-Feet

Daily: Max. 10,000 Sept. 4, 1944 Min. 0 occasionally
Monthly: Max. 2,110 Sept. 1944 Min. 2.2 Oct. 1940
Yearly: Max. 218 1044 Min. 39.2 1945
Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1| 28.% | 65.7 [ 20.8 | 69.0 30.1 k9.5 | 150 21.0 28.6 | 100 67.0 | 3.9
2| 19.9 | 49.b | 27.1 | 67.6 26.0 45,3 | 278 55,1 26.5 82,8 | 72.4 | W40
g | 14.8 | 3k.2 | 21.8 | 58.0 28.0 50.0 | 135 69.9 3.4 79.6 | 77.6 | b0.3
4| 4.3 | 305 1w | 555 37.6 123 106 k1.8 21.3 TT.4 | TL.9 | 36.3
5| 18.1| 23.0 9.2 | 58.5 36.6 187 78.6 30.7 22.0 81.0| 711.0 | 32.%
6| 21,8 12.1 8.9 65.h 36.6 146 57.9 28.9 26.5 85.9 | 67.6 | 32.8
7| L49.0 8.1 9.2 | 67.9 26.8 91.2 51.6 33,9 31.9 88.8 | 12.2 | 32.0
8| u8.2 5.9 5.6 | 70.3 18.5 64,3 Lh.6 37.0 25.3 86.8 | 4.0 | 37.6
9| 3k.2 2.6 9.7 | 70.3 13.5 15.8 31.4 33.3 21.0 80.81 75.8 | 31.2
10| 23.2 2.9 | 10.1| 71.9 12,9 60.1 20,1t 27.7 15.1 75.21 78.9 | 22.8
11| 15.6 6.6 8.k | 715.6 333 58.2 17.8 27.8 11.9 77.1 | 78.3 | 22.7
12| 25.0 5.8 9.6 | 68.2 357 64.5 40.8 36.1 15.0 90.8 | 81.k | 25.9
18| 24.8 | 18.7 | 21.3 | 59.9 165 62.8 32.3 3.3 20.6 91,0 | 87.1 | 32.1
14| 205 |1 16.3 55.0 176 55.6 25.6 28.0 1 91.8 | 75.9 38.0
15§ 22k | 143 10.7 | 62.% 192 31.h4 36.8 27.5 | 1,150 97.2 | 8.6 | 38.8
16| 11.6 | 39.6 | 10.1 | 57.h 153 18.1 3.9 35.7 | 1,270 91.2 | 96.8 | 36.9
17 9.7 14.5 6.4 58.5 113 21.6 63.2 36.4 1,280 90.k | 87.4 | 32.1
18 6.8 11.0 1.2 59.7 87.3 26.7 k9.3 3h.7 1,160 g92.2 | 83.5 30.7
19 7.7 | 13| 8.4 5.9 80.9 18.0 52.3 35.0 938 98.6 | 75.3 | 31.6
20 4.6 | 17.0| 60.8| 28.1 77.8 1.5 48.1 33.8 712 122 7,3 | 21.0
21| 1.2 | 15.9| 37.2| 27.0 67.0 5.9 52.7 33.1 522 115 43,8 | 17.0
22 7.7 10,1 | 3.5 | 22.2 60.3 5.9 L2.3 33,2 268 88.4k | 42.9 | 18.8
238 3.9 | 13.9 | 39.k 7.7 647 5.9 28.4 Lk.3 150 90.6 | 37.8 | 26.8
24 3.5 12.2 | 25.0 6.4 62.2 5.8 25.5 5.4 129 132 36.4 | 22.6
25 2,9 | 12.8 | 39.3 8.2 8.4 6.0 25.3 39.5 99.h | 1hh 39.5 | 30.3
26 5.4 | 10.0 [ 70.5 4.6 101 326 23.7 37.9 87.7 | 108 2.8 | 22.6
27 2.9 6.0 | 69.8 4.7 9.4 816 19.2 3h.7 86.4 90.2 | 55.5 | 17.3
28 2.2 4.9 | 75.9 3.9 81.9 870 20.0 31.7 7.8 85.8 | 51.9 | 19.h4
29 5.6 63.9 | 17.7 65.2 738 25.8 30.4 76.6 80.k | 43.8 | 5.8
80| 32.2 65.1| 32.4 63.1 585 22,4 34.9 83.9 70.4 | k2,0 | 34.9
81| 56.6 773 60.4 20.2 33.6 68.4 26.2
1 . 1Y .1 1,108. 2,853.8 924.8
Sum 5547 The-T 1,011.6 13599 2,805.2 e 1,999.1 > gueno O 1,965.4
Current Year 1951 Period Oct. 1940-1951
Acre-Feet
Extreme Gage Extreme Second-Feet g:eragde Total Acre-Feet
Month Feet igh L cond- A g
o High Low |Day Hie Day o Feet |Acre-Feet |«Normal Maximum Minimum 11942-1951)
Jan. 28.24 | 26.46] 31 67.6 | 28 2.2 17.9 | 1,100 3,461 |2 7,450 1,100 3,063
Feb. 30,03 | 26.h2| 14 235 11 1.5 26.5 | 1,470 3,343 {8 6,010 1,470 3,076
Mar, 28.87 | 26.62] 31 110 17 b2 32.6 | 2,010 3,798 6,900 |z 1,880 3,640
Apr. 28.54 | 26.36f 1 83.1 | 28 2.k 5.3 2,700 4,716 22,000 |* 1,380 4,598
May 32,36 | 26.62| 11 613 |$+9 5.1 90.5 | 5,560 6,955 | 24,200 [® 2,290 5,206
Jume | 3h.11 | 26.60| 28 906 |%20 5.5 | 153 9,110 14,755 9,110 | 602 h,321
July | 32.58 | 26.78] 1 520 1| 12.8 6h.5 | 3,970 3,648 11,000 |[= 865 3,296
Mg, | 28.5e | 27.08) 2 @31 1| 175 | 357 | 2,200 | 2,606 |z 7,ho0 |F 605 | 2,676
Sept. | 36.31 | 26.93| 15 | 1,450 11 ] 10.5 | 281 16,700 | 20,91k |® 125,700 |® 1,400 | 22,531
Oct. | 29.27 | 28.05) 25 157 31 | 67.2 92.1 | 5,660 4,170 10,200 | 136 LT
Nov. | 28.70 | 27.47! 16 105 23 | 31.0 65.5 | 3,900 3,077 6,200 & 861 3,467
Dec. | 27.91 | 27.15) 8 7.4 § 21 | 1b 29.8 | 1,83 3,485 6,100 1,830 3,514
Yearly| 36.31 | 26.36 1,450 1.5 T7.6 | 56,210 64,906 |® 158,550 |® 28,412 64,146

r Estimated * Partly estimated % And other days
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RIO GRANDE AT MATAMOROS, TAMAULIPAS

DESCRIPTION: Water-stage recorder with sit-down cable car and winch. The recorder is
attached to the left pier on the downstream side of the railroad bridge between Matamoros,
Tamaulipas and Brownsville, Texas, 57.6 miles upstream from the Gulf of Mexico and 1,183.8
river miles below the American Dam at Bl Paso, Texas. The cable is located .3 mile up-
stream from the bridge. The zero of the gage is 12.11 feet above mean sea level, U.S.C. &
G.5. datunm.

RECORDS: Based on 276 meter measurements during the year, 251 by the Mexican and 25 by the
United States Section of this Commission, and a continuous record of gage heights. The

river bottom shifts greatly at this station. Computations by shifting channel methods.
Records available: 1901 to 1913; 1923 through December 1951.
REMARKS : Reservoirs, irrigation and flood flow diversions, and drainage returns greatly

nodify the flow at this station. .

EXTREME FLOWS FROM RECORDS: The greatest recorded flow was 36,320 second-feet on June 22,
1903. The greatest flow since 1923 was 32,950 second-feet, which occurred April 30, 1949,
with a gage height of 24.89 feet on the present gage. There was no flow at this station
on a few occasions in March and April 1930 and January and February 1951.

Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary
Day| Jan. Feb. March [* April May June July Aug. Sept. Oct. Nov. Dec.
1{ 46 |[173 71,0 [ 32,0 |* 56.9] 2,390 [1,590 55.1 103 1,340 | 911 | 312
2 k6 79.1 | 11,7 | 23.7 |* 55.1] 1,k00 833 52.6 7.7 | L,370 | 731 | 229
3! k.o 57.9 | 22.6 | 90.b [* 643 8u7 334 25.8 31,8 | 1,150 | 713 | 213
4| 28.3 40,3 | 124 130 *  37.1 671 33.9 25.0 112 1,040 [ QU6 | 122
6| 51.6 36.7 8o0.2 85.8 |[* 29.7 477 Lok 101 T4 932 |1,730 188
6| 37.8 22,2 | 62,2 92.5 [* 21.9| u59 54,7 228 10.6 657 [1,770 | 153
71 2h,0 17.0 17.0 63.9 |* 1k 41 125 104 9.5 463 (1,200 109
8| 9.9 9.9 2.8 80.9 |[* 25.%| 1,320 56.8 36.4 2,0 576 862 50.9
9 6.7 8.1 17.3 97.8 |* 19.1| 1,280 31.8 120 39.2 586 | The 27.9
10| 3.5 6.4 5.3 50.1 |* 15.5 681 1.1 84.8 8.5 2u5 487 98.9
111 3.9 69.2 15.5 87.6 |* 27.9 150 17.0 47.3 26.5 4,380 L84 97.1
12 4.2 65.3 | 137 371 |*  59.3 310 14.8 21.2 16.6 4,910 657 81.2
18| 3.9 22,2 |* 32.5 9.5 117 519 27.5 12.0 15.9 | 2,980 | 600 bh,5
14| 3.5 30.7 13,1 | 13.1 752 278 37.8 69.2 87.6 | 1,800 438 35.7
15| 3.2 56.1 | 22,2 | 12.7 | 4,200 {10,450 8.5 33.5 | 1,330 1,220 280 52.3
16| 3.5 29,3 4.8 | 11.3 | 4,130 (13,950 12.0 6.4 |12,680 13 148 u1.7
17| 2.8 2.8 | 58.6 5.7 | 2,580 | 5,650 54.7 1.6 |22,780 7o | 107 62.9
18 A 8k,0 | 85.1 7.8 | 2,280 | 2,190 106 12,4 (23,59 191 140 | 15
19 R 85.5 69.9 1k.1 10,350 763 136 28.6 25,460 191 156 38.1
20 A 6.7 | 33.5 | 64.3 12,500 2u2 60.7 19.4 |20,170 351 1ko k7.0
21 b 33.5 | 24,0 26,1 | k660 113 13.4 Sk.b 113,210 10| 125 k0.6
22| 50.9 A 17,0 bs.2 | 2,460 % 13.4 6.4 154 6,500 k7o [ k4 18.0
23 4.6 R" 39.2 63.9 2,370 [* 10.2 7.4 129 4,590 95k 124 31.1
24 4,9 R 38.1 25.4 1,840 ¥ 11.3 23.3 269 3,600 2,680 130 29,3
26 T.1 21.2 87.2 27.2 1,260 [* 12,7 13.1 277 2,850 2,960 160 60.4
26 1.k 8.5 | 129 27.2 1,010 |* 22.6 8.8 305 2,150 2,730 195 5.9
27 N 16.2 | 128 17.0 3,010 286 45.9 29k 1,630 2,520 162 37.1
28 0 7.8 5.9 9.5 9,780 Lol k7.0 225 1,430 2,160 396 k7.0
29| 27.9 14.8 33.9 9,960 1,390 10.9 367 1,290 1,730 |® 565 32,1
80| 56.5 69.6 58.6 5,790 2,180 h3.1 236 1,160 1,230 {2 600 26.1
31| 68.2 50.5 3,710 39.2 188 925 k2.7
Sum 1,089.8 *1,354.3 49,001.2 3,583.7 Lh, 334 2,559.5
wah7 1,569.6 83,1853 3,849.2 144,930.3 15,843
Current Year 1951 Period 1924-1951 )
Acre-Feet
Extreme Gage Extreme Second-Feet lgverage Total Acre-Feet
Month Feet High Low econd- Average
High Low |Day € Day Feet |Acre-Feet| Normal Maximum Minimum [1942-1951
Jan. 3.94 31 90,4 | $28 0 13.7 842 | 187,157! 490,800 8k2 119,857
Feb. 4.30 1 212 |%e2 o] 38.8 2,160 134,817 328,300 2,160 90,552
Mar. 3.87 | 2.56 | 27 171 8 2.1 50.6 3,110 112,205 313,600 3,110 77,253
Apr. 3.81 | 2,56 | 4 |* 130 17 |* 5.7 |* Ls.1|* 2,690 | 110,013} 425,800 2,410 82,917
May 17.32 | 2.62 | 20 | 15,680 7 k.1 (2,680 165,000 266,356 721,000 | 34,630 173,269
June 17.26 | 3.15 | 16 | 15,540 23 % 10.2 {1,630 97,190 337,708 1,180,500 2,580 199,827
July 7.48 | 2.95 1 1,810 22 3.5 124 7,630 288,032 756,600 7,630 199,648
Aug. 4,99 | 2.66 | 29 385 17 4.6 116 7,110 266,505 833,700 7,110 182,183
Sept. | 22.44 | 2,76 | 19 | 25,460 10 6.7 4,830 287,500 566,168 1,363,200 | 2L,740 456,916
Oct. 11.55 | 3.97 | 12 5,510 18 | 148 1,430 87,940 528,249] 1,408,500 | 28,150 395,879
Nov. 7.58 | 3.28 61 2,050 17 88.3 528 31,420 239,060 827,500 4,790 120,998
Dac., L.49 | 2.39 1 367 22 ik,1 82,6 5,080 182,227 59k ,200 5,080 84,722
Yearly| oo,kl J 1 25,460 0 96k | 697,672 |3,218,497| 6,579,500 | 697,672 5,184,021

¥ Estimated * Partly estimated % And other days
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RIO GRANDE AT LOWER BROWNSVILLE, TEXAS

DESCRIPTION: Water-stage recorder and cable with stand-up cable car equipped for winch and
heavy weights, located about 1,000 feet below the El Jardin pumping plant, about 6.6 river
miles below Brownsville, Texas and Matamoros, Tamaulipas, 50.4 river miles upstream from
the Gulf of Mexico, and 1,191.0 river miles below the American Dam at El Paso, Texas. The
zero of the gage is at mean sea level, U.S.C. & G.S. datum. An auxiliary water-stage
recorder located at the El Jardin pumping plant was used during periods of low flow.

RECORDS: Based on 48 meter measurements during the year and a continucus record of gage
heights. Computations by shifting channel methods. Records available: January 1934
through December 1951.

REMARKS : Reservoirs, diversions, and drainage returns modify the river flow at this station.
During floods, a portion of the upstream river flow finds outlet to the Gulf of Mexico
through flood channels in both countries, which divert from the Rio Grande within 124.8
miles above this station.

EXTREME FLOWS FROM RECORDS: The greatest recorded flow was 31,700 second-feet, which
oceurred October 8, 1945, with a gage height of 31.48 feet. Zero flow oceurs frequently.

Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1 0 180 0 8.9 .27 2,390 [ 1,2k0 52.h 217 1,260 ou6 | 327
2 1.1 | 78.5 [ 1.3 3.1 1,h0 783 128 64.8] 1,300 825 | 210
8 |* 15.0 [4 0 46.6 0 824 228 8.1 11.1{ 1,150 792 196
" 1.3 4 8.0 | 8.5 .8 682 .2 5.6 84.5| 985 917 113
5 4 [ [ 24,7 1.2 455 18.2 | 130 25.3| 916 [1,640 | 136
(] [ 0 3.9 | 25.2 9.7 340 25.0 | 163 7.3 60k |1,690 | 147
7 4 [ 0 17.3 2.2 261 84,2 | 102 2.4 376 |1,240 8l.0
8 4] [o} 0 53.5 1.4 g5 51.9 21.8 18,2 380 923 22.7
9 [¢] [ 2.8 88.0 .2| 1,080 6.4 86.8 108 416 718 23.0
10 [} 0 [ 43.9 5.5 632 30,6 | 146 12| 192 Lok 27.5
11 0 3 .6 28.8 2k.9 161 15.9 93.7 3.5| 2,710 450 60.3
12 (4] .6 Lo | 17.2 26.1 190 19.1 55.8 8| 4,690 659 32.9
13 (] 0 38.2 6.3 30.4 386 17.7 31.8 6.5 3,250 715 20.8
14 [} 1.8 [ 1.3 333 137 63.9 57.7 7h | 1,990 515 6.1
15 4] 7.3 o] 3.9 3,620 7,230 23.7 53.6 1,220 1,380 279 13.0
16 0 0 2.8 3.4 | 3,620 | 13,600 25.6 17.8 | 12,300 730 129 35.9
17 0 0 [ 3.3 | 2,k70 5,830 19.3 8.1 | 20,100 286 40.2{ 5.9
18 o 2.2 .2 5} 2,020 2,300 35.7 3.1 [ 20,500 97.3| 90.6| B86.h4
19 [ 0 3.1 3.3 | 7,510 921 100 10.9 | 20,800 116 99.3| 30.9
20 [+ 0 [ 26.5 |11,100 381 2.8 29.4 | 18,000 200 125 5.0
21 [ 1 [ 11.9 | 4,640 ko.2 13.5 79.0 1 11,600 223 77.1f 20.7
22 [ | 18 3.3 | 2,530 0 9.2 | 269 6,890 228 136 5.6
23 [ [ 50.7 5.2 | 2,200 5.2 26.4 | o9 4,850 557 124 147
24 0 [ 0 0 1,840 3.0 32.5 | 340 3,680 | 2,110 116 15.5
26 0 0 12.4 3.6 | 1,320 31.0 16.5 | hok 2,930 | 2,600 178 17.4
26 0 7.1 | 59.% 9.2 | 1,070 39.3 21.9 | b32 2,340 | 2,470 229 7.1
27 4} (] 66.2 9.6 | 2,k70 140 32,k | hut 1,730 | 2,310 147 1.4
28 [ A | 16.7 16.0 | 8,070 138 27.9 | 369 1,h60 | 2,040 341 8.3
29 [} .2 7.3 9,010 874 17.3 432 1,350 1,640 545 5.0
30 o 10.3 8.7 | 5,880 1,390 26.6 | 370 1,230 | 1,240 596 4
81| 120.8 17.6 3,640 32,2 280 953 7.2
. . 40,815. 4,916.6 39,399.3 1,686.7
Sum g2 T 305.2 261 s T e 131,717.6 15,776.2
Current Year 1951 Period 1934-1951
Acre-Feet
Extreme Gage Extreme Second-Feet Average Total Acre-Feet
Month Feet High Low Second- — Average
High | Low |Day Day Feet |Acre-Feet | Normal | Maximum | Minimum [1942-1951
Jan. | 10.60 3 |6 15.0{%1] o v 9lt s55,9] 147,415 299,000 [# 55.9| 113,126
Fob. 11.30 1 257 (%2 [ 9.9 552 109,455 237,000 552 83,890
Mar., 10.60 13 115 $1 0 9.8 605 98,961 311,000 605 73,700
Apr. 10.65 3 125 |$1 0 18.9 1,120 91,425|* 372,000 1,120 73,825
May 25.27 20 | 12,800 (%1 0 2,370  [146,000 247,878 717,000 | 29,900 159,580
June 25.20 16 | 12,600 | $1b 0 1,360 81,000 296,910 |* 1,161,000 1,380 193,938
July 1%.10 1 1,390 |34 [¢] 98.3! 6,040 263,936 759,000 6,040 191,794
Aug. | 11.81 29 83 |%+1| o 159 9,750 217,348 679,000 6,000 | 165,635
Sept. | 30.20 19 {21,000 |%2 [¢] 4,350 |261,000 505,517| 1,337,000 21,300 434,630
Oct. 19.31 | 10.76} 12 5,010 18| 8.9 (1,270 78,100 47,988 % 1,k27,000| 21,700 380,980
Nov. .70 | 9.88) 6 1,830 17| 19.8 526 31,300 167,655 614,000| 3,590 115,359
Dec. | 11,38 1 397 |%8 0 5h.41 3,350 130,146 341,000{ 2,670 79,102
Yearly) 30.20 21,000 0 855 |618,872.9|2,72k,63h |* 6,526,000 | 618,872.9 065,559

® Estimated * Partly estimated ¥ And other days ¢ Mean daily
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OUTFALLS FROM WELLS AND SEWERS INTO THE RIO GRAND‘E.
In Acre-Feet

EL PASO BLECTRIC COMPANY SANTA FE STREET PLANT COOLING WATER WASTE

This outfall enters the Ric Grande 3.3 miles below the American Dam. The 1951 record
of outfall was obtained from records of water pumped from the company's wells and use of
such water by the City of El Paso.

Month Jan, Feb.| Mar.| Apr.| May June | July Aug. | Sept. | Oct. | Nov. | Dec. | Yearly
1951 4] o o] 0 0 [} 184 103 30 o] 0 0 315

EL PASO SEWAGE OUTFALL : N

This sewage outfall enters the Rio Grande 6.6 river miles below the American Dam. The
1951 record of outfall consists of flows measured by a Parshall meter and estimates by the
Department of Water and Sewerage of the City of E1 Paso of amounts which by-passed the
meter, minus estimated diversions between the Sewage Plant and the Rio Grande for irrigation
uge on 120 acres of land.

Month Jan. | Feb. | Mar. Apr. | May June | July | Aug. Sept.| Oct. | Wov. T Dees Yearly
1951 979 908 [1,007 865 973 95k | 1,150 | 1,163( 1,169 1,142 {1,028 1,07k { 12,392
® Normal 724 | 678 73k | 71k | T7h B17 | 884| 86k Bi5| Bar| b 762:}- 9,367

EL PASO COUNTY WATER CONTROL AND IMPROVEMENT DISTRICT NO. 1 SEWAGE OUTFALLS

This water enters the Rio Grande through the sewer system of the El Paso~Countyr'Wat.'e_>.t‘W
Control and Improvement District No. 1 between Ascarate and Ysleta, Texas, 9 and 15 miles "
respectively, below the American Dam. The tabulation includes the outfalls from Disposal:
Plant No. 1 at Ascarate, Texas and Disposal Plant No. 2 a few miles downstream. Records
were furnished by the Bl Paso County Water Control and Improvement District No. 1.

Month Jan. | Feb. | Mar. Apr. May June | July | Aug. Sept. Oct.. Nov. Dec. | Yearly
1951 66.4 | 60.51 2. 1.7 1. 2.4 8.4 144.6

n
=

n
B
B
»
o

LAREDO SEWAGE QUTFALL

This sewage outfall enters the Rio Grande 885.7 river miles below the American Dam at
El Paso, Texas and 1.4 river miles below the Laredo gaging station. The record is based on
estimates by the Texas State Health Department. ool

Month Jan. { Feb. | Mar. | Apr. May | June July | Aug. | Sept.| Oct.| Nov.| Dec. | Yearly
1951 162 166 179 179 166 167 188 | 176 148 137 151 159 1,978
® period 1336-1951
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STORED WATER IN LARGE RESERVOIRS OF THE RIO GRANDE BASIN

In Thousands of Acre-Feet

Data are presented below for all storage reservoirs in the Rio Grande Basin that exceed
15,000 acre-feet in capacity. The monthly figures represent the water in storage on the
last day of each month, in thousands of acre-feet. The capacities indicated are at spillway
level. Storage figures greater than the capacity indicate that the water surface was above
spillway level.

The reservoirs and the sources of the data are: Rio Grande, Continental, Santa Maria,
Terrace, and Mountain Home from the Colorado State Engineer; Sanchez and Costilla from the
San Luis Power and Water Company; Bl Vado from the Middle Rio Grande Conservancy District:
Elephant Butte, Caballo, Alamogordo, McMillan, and Avalon from the United States Bureau of
Reclamation; Red Bluff from the Red Bluff Water Power Control District; Willaey from the
Willacy County Water Control and Improvement District No. 1; Boquilla, Colina, and Rosetilla
from the Rio Conchos Agriculture and the Electric Power Company of Mexico; Francisco I.
Madero from the Ministry of Hydraulic Resources of Mexico; Centenario and San Miguel, Venus-
tiano Carranza, Marte Gdmez, Culebrdn, Villa Cdrdenas, and Palito Blanco from the Department
of Agriculture and Livestock of Mexico.

NOTE: According to an estimate and partial silt survey completed in 1951, the capacity of

Elephant Butte Reservoir at spillway level was 2,185,400 acre-feet, which is 12,200 acre-
feet less than the capacity determined in 1947.

In the United States

Rio Grande Continental Santa Maria Terrace Mountain Home Sanchez
Month (Capacity 51.1)| (Capacity 26.7)| (Capacity 43.6)( (Capacity 17.7) (Capacity 20.1)KCapacity 103.2)
# Normal # Normal # Normal # Normal # Normal # Normal
1951 11927-1951] 1951 11928-1951| 1951 |1928-1951| 1951|1925-1951 | 1951 |192k-1951 1951 |1927-1951
Jan. 2.8 14.3 2.8 5.5 2.2 8.2 1.3 2,7 .6 4.2 2.8 11.6
Feb. 4.3 15.5 3.8 5.7 2.6 8.8 1.h 3.1 .9 N4 3.4 1107
Mar. 5.1 16.9 5.0 5.8 2.9 9.9 1.8 3.5 .9 5.0 b.0 12.4
Apr. 5.1 16.5 5.0 6.3 2.9 11.6 1.8 %1 1.3 5.7 b f 142
May 3.6 24.5 5.0 8.8 1.9 16.3 1.8 7.2 1.6 8.0 5.k 19.6
June 0 25.9 3.0 9.4 5 18.9 1.8 8.9 9 7.9 2.7 18.5
July 0 15.6 1.7 7.0 o] 13.2 1.8 5.6 o] 5.7 .8 13.0
Aug. 0 6.8 1.7 k.9 [¢] 6.1 1.8 2.9 0 3.5 3 9.6
Sept 0 6.5 1.6 5.1 0 5.6 1.7 2,3 0 3.1 3 10.0
Oct. 0 7.9 1.6 4.8 0 6.0 1.8 2.5 [¢} 3.2 1 1047
Nov. 1.4 11.0 1.8 k.9 A 6.7 1.7 2.1 5 3.5 1.k 10.7
Dec. 3.4 12.6 2.1 5.3 1.4k 7.3 1.8 2.5 7 3.8 2.1| 11,0
Avg. 2.1 14.5 2.9 6.1 1.2 9.9 1.7 4.0 .6 4.9 2.k [ 128
Max. 5.1 51.8 5.0 26.7 2,9 .4 1.8{ 17.7 1.6 16.% 5.4 62.h4
Min. 0 0 1.6 0 0 0 1.3 0 0 0 .3 [4
Costilla El Yado Bluewater Elephant Butte Caballo
Month (Capacity 15.7) (Capacity 200.3) (Capacity 43.5) (Capacity 2,185.4)| (Capacity 346.0)
# Normal Normal # Normal Normal # Normal
1951 | 1922-1951| 1951 [1935-1951| 1951 |1927-1951] 1951 [1915-1951] 1951 1938-1951
Jan. 2.5 4.0 30.7 63.0 303.9 982.5 114.1 193.0
Feb. 2.7 4.3 b9 55.7 293.2 98k.0 159.5 203.h
Mar. 3.2 k.9 5.5 51.7 248.8 971.9 | 1k9.9 182.6
Apr. 3.9 6.0 29.6 108.4 1951 Data 192.2 97%.9 1%0.5 150.5
My b7 8.6 60.5 166.2 166.4 | 1,103.k | 12k 138.5
June 3.2 7.7 35.5 155.0 Not Available 106.6 | 1,154.0 | 124.9 112.2
July 1.5 4.6 11.0 127.6 53.2 1,095.2 7.7 78.8
Mg, 1.1 3.0 [ 95.4 27.7 | 1,021.9 13.5 k1.9
Sept. ) 2.5 0 76.8 ) 19.% 979.7 6.9 37.1
Oct. 5 2.8 [¢} 70.1 22,9 970.0 10.0 68.3
Nov. 8 3.2 0 62.4 26.7 969.3 12.8 102.6
Dec. 1.2 3.5 o 60.2 36.5 973.3 15.3 138.0
Avg. 2.2 4.6 1.8 91.0 124.8 1,015.0 80.6 120.6
Max. k.7 15.1 60.5 203.5 $ 330.1 92,302.8 {9 172.0 | $ 346.6
Min, 5 ) 0 0 b 17.6 3300 o2 [¢ .1

# Some months missing ¢ Daily extreme
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STORED WATER IN LARGE RESERVOIRS OF THE RIO GRANDE BASIN
In Thousands of Acre-Feet

In the United States

. . & Totali
Alamogordo McMillan and Avalon Red Bluff Willacy United Sf:i:s 'Reservoirs
Month (Capacity 132.2) (Capacity 43.5) (Capacity 310.0) (Capacity 25.0) (Capacity 3,520.5)
# Normal # Normal i# Normal # Normal Estimated
199! Norager| ML [Tosagor| 990 flgsgiony| 1991 [Tgzones;| 1L | Feoimad
Jan. 103.3 65.6 9.3 29.9 102.2 129.7 3.8 14.8 682.3 1,529.0
Feb. 107.0 69.6 7.6 30.1 101.0 1334 0 14,0 692.3 1,54k .0
Mar. 81.8 59.7 10.9 28.2 103.2 130.7 0 13.2 623.0 1,496.4
Apr. Th.5 43,6 1.3 19.7 81.6 108.6 [ 11.9 Shly,1 1,487.0
May 65.5 60.6 7.9 23.1 62.4 120.0 13.4 13.5 542.5 1,718.3
June 36.0 54.5 2.6 22.2 55.0 130.4 12.6 13.6 385.3 1,739.2
July R 55.4 4.k 19.3 28.5 11h.2 3.5 134 194.5 1,568.6
Aug. 12.5 55.9 1.7 17.1 25,2 938.1 4.3 12.9 89.8 1,380.0
Sept. 13.2 54,0 1.7 19.5 28.6 100.5 17.1 14.8 91.0 1,317.5
oct., 13.0 56.8 1.3 22,1 31,2 106.2 21,0 15.2 10k.0 1,346.6
Nov. 18.0 55.1 4.1 23.5 344 111.0 19.9 14,1 123.9 1,380.1
Dec. 22.0 59.1 6.0 27.4 37.1 117.6 18.0 15.4 147.6 1,437.0
Avg. 5.6 57.9 5.7 23.5 57.5 116.7 9.5 13.9 351.7 1,495.3
Max. 107.0 156.3 FUR" 85.5 103.2 327.5 21.0 22.0 692.3
Min. R K 1.3 0 25.2 10.0 0 0 89.8
In Mexico
Boquil La Coli Rosetilla Mad Centenario
oquitia a olina ladero and San Migu9|
Month |(Cepacity 2,014.6) (Capacity 19.5) (Capacity 15.k4) (Capacity 34k.6) (Capacity 19.9)
# Normal Normal Normal # Average Normal
15 hgmigs1| 1951 figuoagsy| 1951 1940-1951] 1951 19481951 1951 | 19341951
Jan. The.k 1,483.3 18.2 17.8 15.2 13.5 230.6 173.6 3.9 13.0
Feb. 688.5 1,450.8 18.6 18.0 15.6 14,7 23,5 175.4 4.3 12.9
Mar. 617.k 1,398.7 18.3 17.7 1k.0 140 226.3 169.3 2.4 9.7
Apr. 529.0 1,333.0 19.0 18.5 15.6 13.4 200.2 152.9 1.5 7.9
May hoy.7 1,266.9 20.4 18.7 15.0 11.8 175.1 137.8 5.0 9.k
June 325.2 1,178.7 20.4 18.3 15.5 13.6 W34 122.9 6.5 8.5
July 259.7 1,216.8 18.5 18.5 15.2 13.1 111.6 100.4 6.0 8.2
Aug. 192.6 1,380.9 18.6 18.0 15.2 13.4 T72.3 98.9 6.3 9.1
Sept. 157.3 1,534.3 18.6 18.2 15.2 15.1 56.3 138.3 7.6 11.6
Oct. 131.9 1,525.7 18.8 17.8 14.8 1.k 52.2 P 9.1 13.1
Nov 117.0 1,486.7 18.2 17.9 15.6 13.2 50.6 14k, 9.1 12.1
Dec. 108.9 1,468.6 18.6 i7.6 15.5 1h:2 50.6 143.5 7.3 12.0
Avg. 357.9 1,393.7 18.8 18.1 15.2 13.7 133.6 141.8 5.8 10.6
Max. The ke 2,224.5 20.4 20.4 15.6 19.4 230.6 268.5 9.1 20.7
Min. 108.9 37.6 18.2 13.5 1k.0 R 50.6 1.k 1.5 6
Venustiano Carranza Marte Gomez 9 Culebrén Palito Blanco Mexic;r:*;lesi:rvoirs
Month (Capacity 1,125.0) (Capacity 876.4) (Capacity 73.0) (Capacity 178.4) (Capacity k4,664.8)
Normal # Average # Normal Average Estimated
1 hgso-igsr 1951 fglziigei| 1951 |igsoligsa| 191 [igloiagey| 1951 | Mpemed
Jan. 280.0 420.0 159.4 k2.3 10.5 50.9 |* o0 43,0 1,460.2 2,687.h
Feb. 228.5 4o2.9 139.1 Lho.2 L5 k5.2 |2 o 33.0 1,333.6 2,593.1
Mar. 223.2 380.7 82.9 370.2 ¥ 36.0 [# o0 33.7 1,188.6 2,430.0
Apr. 207.5 368.5 90.2 36h.1 0 33,6 |* o 22.7 1,063.0 | 2,314.6
My 191.5 356.2 150.8 368.6 52.9 41.6 |* o 18.9 1,035.4 2,229.9
June 136.2 348.7 162.9 3hh L 4.3 52.6 4.5 22,4 858.9 2,110.1
July 99.7 339.3 56.7 313.4 15.5 45.4 2.6 29.5 585.5 | 2,084.6
Aug. 8L.1 340.0 153.5 368.3 9.h 46.5 2.6 32.9 554.6 2,308.0
Sept 86.1 391. 687.5 483.3 58.5 60.8 18.6 4o,k 1,105.7 2,693.6
Oct. 85.4 4141 826.9 531.3 4.2 65.4 25.6 58.5 1,205.9 2,784 .4
Nov 83.2 Lok .7 840.7 526.3 23.9 55.1 30.0 57.4 1,188.3 2,757.6
Dec. 8.0 425.8 838.3 530.5 13.9 55.6 21.3 51.8 1,152.% 2,717.6
Avg. 148.6 3844 349.1 426.1 23.2 48.9 8.8 37.0 1,061.0 2,47k .2
Max. 280.0 1,163 .4 840.7 91k.5 58.5 116.8 30.0 140.1
Min. 78.0 7 56.7 (¢ 2.1 5} 0 0 [
? Eetimated # Soms months missing ¢ Deily extreme @ Includes Villa Cédrdenas @ Excludes Bluewater

Reservoir
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SOURCES OF RIVER FLOW

The graph and the column of figures on this page represent data on the annual yield
of drainage areas tributary to various stream gaging stations in the Rio Grande Watershed.
The graphic values are for the entire tributary area, while the column.figures are reduced to
the yield from.one average square mile of the tributary area. Because there were no reservoirs
of consequence on-the area from 1900 to 1913, the figures in the first column are the same as
those in the g¢raph for that period, except that the column figures have been reduced to a
per-square-mile basis. Because some large reservoirs began ‘storing water between 1913 and
1824, large volumes of unused runoff were not permitted to-pass on downstream as unused stream
flow until later years, when the -impounded water was released and added to the stream flow.
Elephant Butte and La Boquilla reservoirs illustrate this. .Reservoirs which began storing
water after January 1, 1924 were, on December 31, 1951, retaining large volumes of runoff
water which had not yet passed downstream as stream flow. Caballo and Marte Gdmez reservoirs
illustrate this. The column figures below, for the period 1924 to 1951, differ from the

correspond ing ¢raphic values because of such adjustments between unused runoff and unused
stream flow incident to-changes of reservoir storage.

AVERAGE ANNUAL
URUSED RUNOFF
A.F. per Sq.Mi.
1900-1913 | 1924-1951

ANNUAL UNUSED STREAM FLOW IN MILLIONS OF ACRE-FEET

0 1 2 3 4 5 6 7 8 9
T
29.7 17.9 EL PASO 195117710 1|9h2 ] | i1 |
Unmeasured

19.6 5.8 FORT QUITMAN 195140 1942 SOURCES OF RIVER FLOW
Urmeasured | 4' |

16.4 k.9 UPFER FRESIDIO 1951tk

51.0 38.0 RIO CONCHOS

19k2 For the 42 Years of Record
~L 1900 to 1913 and 192k to 1951
N>
Unmeasured ]
LOWER PRESIDIO 1951
ALAMITO CREEK

} O Maximm Ye
)
T

Period 1924-1951
\ igh2 -0 & Minimum Y93

20.7 21.1 TERLINGUA CREEK

|
Unmeasured !
JOHNSON RANCH: 1951 \
Unmeasured \
28.2 LANGTRY-

PECOS RIVER

~0 1942

=
0

|
N[ 0 1942
\
GOOIENOUGH SPRING : 1

/19g» tro 1951 Formal .
106.1 101.5 s

: 1
TEVILS RIVER , DT

N
55.7 67.1 Urmeasured . \ . \
28,0 21.2 " DEL RIO 951
. SAN FELIPE CREEX

I

1932
PINTO CREEX .

i 1900 to 1913 Normal

112.6 73.6 RIO SAN DIRGO ’

’ RIO SAN RODRIGO : \
) Unmeasureéd

50,4 22,7 BAGLE PASS

RIC ESCONDIDO
32.7 30.9. - {
Unmeasured

1932

30.5 23.1 1951 \\
27.2 17.0 RIO SALADO

0O 1932
\\
\
Unmeasured \
ZAPATA
65.1 60.0

1951 L 1932
RIO ALAMO \ \
1
Urmeasured \
31.1 23 1

—

ROMA
RIO SAN JUAN

1932
\,

1932 =0

J 1

/

DIVERSIONS / /
OVERFLOW & 10OSS

/|
MATAMOROS 1951 f £
DIVERSIONS

O 1941

OVERFLOW & LOSS /
LOWER EROWNSVILLE 19?1

o 1941
0 1 2 3 ) 5 6 7 8

ANNUAL UNUSED STREAM FLOW IN MILLIONS OF ACRE-FEET
* Tncludes Rfo San Juan above and below Rio Grande City

9
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DIVERSIONS FROM THE RIO GRANDE INTO THE AMERICAN CANAL
At El Paso, Texas

DESCRIPTION: An open channel rating station in a concrete-lined canal with a water-stage
recorder located 2,350 feet below the head gates at the American Dam near El Paso, Texas.
Measurements are made at the downstream end of the first covered section of this canal,
835 feet below the recorder. Another water-stage recorder, 396 feet below the head gates
of the canal was removed November 1, 1951. The zero of the gage is 3,712.09 feet above
mean sea level, U.S3.C. & G.S. datunm.

RECORDS: Based on 44 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: June 2, 1938
through December 1951.

REMARKS: This canal diverts water from the Rio Grande at the American Dam near El Paso,
Texas, 2.1 river miles above the International Dam near Judrez, Chihuahua. Water from
this canal discharges into the Franklin Canal from which water is frequently returned to
the Rio Grande at spillways 2.2, 2.7, and 3.6 river miles below the American Dam.

EXTREME FLOWS FROM RECORDS: Momentary: Max. 1,840 second-feet on March 27, 1944. Min.
occasionally no flow.

Average Flow in Second-Feet

Daily: Max . 1,510 Aug. 13, 1945 Min. 0 occasionally
Monthly: Max . 1,210 Aug. 1943 Min. .1 Jan. 1946
Yearly: Max . 748 1943 Min. 277 1851
Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1 46,81 122 [ 514 380 180 601 602 372 128 87.4 | 86.6
2 0 127 0 482 406 191 596 561 318 121 82.5 | 86.8
3 0 128 0 Loy 370 239 541 583 309 117 84.8 | 8h.2
4 0 126 [+} L3y 338 270 546 511 217 112 91.5 | 83.4
5 0 125 0 439 313 237 570 567 256 117 91.1 | 80,4
[ 5} 120 0 433 228 2k5 Lyud 678 251 116 89.9 | 80.5
7 0 119 0 354 193 237 351 510. 2y 113 89.2 | 78.2
8 0 117 1} 389 199 227 348 426 22k 109 88.5 | 86.4
9 0 116 0 468 189 210 342 423 276 102 87.8 | 84.0
10 0 117 0 527 181 239 336 364 438 10k 88.9 | 81.6
11 0 58.7| 235 57 162 73 325 305 571 101 96.3 83.3
12 s} 0 316 590 141 386 330 295 525 9.6 | 9k.7 | 82.7
18 1} 0 39k 681 130 365 519 539 553 93.0 [ 89.5 | 82.1
14 0 0 k50 682 112 39k STh 579 512 97.1 | 86.4 | B1.6
15 0 0 548 733 103 467 662 552 koo 9.3 | 88.7 | T7.0
16 0 0 575 661 167 512 718 558 281 92.h | 840 | 79.5
17 s 0 5kl 556 11k Skl 33 653 233 92.4k | 85.4 | B0.5
18 [} 4 546 527 128 573 692 615 201 91.1 | 9.1 | 78.%
19 [ 0 581 601 150 659 638 658 202 91.2 | 95.1 | 77.5
20 ¢} 0 590 605 155 638 588 782 208 95.0 | 90.3 | 76.6
21 0 0 629 600 150 615 527 785 183 9.8 | 91.3 | 76.5
22 [} ¢} 557 578 154 602 578 860 169 98.9 | 92.2 | 76.%
23 ¢} 0 163 572 179 571 829 878 169 91.3 90.5 | T6.4
24 1} 0 L61 524 193 657 849 978 160 92,7 89.6 | 771
26 4} [ 502 76 185 666 863 867 152 108 8.8 | 77.8
26 0 0 764 480 192 631 823 882 k2 102 89.8 | 76.1
27 [¢} o 685 366 182 624 819 794 129 88.0 | 89.8 | T76.0
28 0 0 783 264 186 621 816 711 122 91.7 | 90.8 | 76.8
29 37.2 637 284 190 601 751 475 124 90.7 | 90.0 | 77.6
30| 118 558 359 208 567 588 438 130 %B.7 | 87.5 | 78.3
81| 126 Sk7 197 587 399 107 51.5
S 1 . 15,1k 13,221 18,806 3,141.9 2,451.8
v a0 P 711,l+15 BT s > 18,517 ’ 8,169 2,684.4
Current Year 1951 Period June 1938-1951
Acre-Feet
\#Extreme Gage | Extreme Second-Feet | Second-Feet Aversge | Topal Acre-Feet
Month Feet High Low | Second- - — Averag
High | Low |Day Day Feet [Acre-Feet| Normal | M M 1942-1951
Jan. 4,53 31 155 [$1 [ 10.6 651 2,045 8,110 8.5 2,634
Feb. b1 2 W5 [ [} 5.6 2,530 | 10,009 19,500 2,530 10,265
Mar. 10.64 26 1,650 %1 4] 368 22,600 36,189 50,100 20,300 37,840
Apr. 7.83 | 5.1k | 15 756 28 2k 505 30,000 55,600 70,900 30,000 Sk, 650
May 7.32 7 633 7 0 199 12,200 | 45,630 69,000 12,200 | k6,160
June 7.67 | 4.35 | 2k 700 2| 166 b1 26,200 | 51,257 65,700 26,200 50,580
July 8.43 | 5.50 | 25 939 11 308 597 36,700 3 70,700 56,700 58,660
Aug. 8.9% [ 5.29 | 2h | 1,050 | 12| 267 607 37,300 | 59,21k 7k, 600 37,300 59,510
Sept. | 7.26 | 3.98 | 11 599 | 29| 114 o212 16,200 | Lko,81h 63,100 16,200 | ko,230
Oct. 4,38 | 3,20 | &5 156 | 21 27.5 | 101 6,230 | 21,k52 39,100 6,230 | 21,673
Nov. k.10 | 3.80 | 19 3o |16 .7 | 895 5,320 | 12,480 21,000 5,320 13,593
Dec. 3.70 2 91.0| 31 o 79.1 4,860 | 12,973 25,500 4,860 | 13,905
Yearly| 10.64 1,650 0 277 200,791 | k04,556 | 541,610 | 200,791 |k0g,700

% And other days # Downstresm gage
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DIVERSIONS FROM THE RIO GRANDE INTO THE ACEQUIA MADRE

Near Juarez, Chihuahua

DESCRIPTION: Water-stage recorder and bridge for meter measurements located about 260 feet
below the canal intake at the International Dam at Juirez, Chihuahua, which is 2.1 river
miles below the American Dam at El Paso, Texas.

RECORDS: Based on 92 meter measurements during the year, 67 by the Mexican and 25 by the
United States Section of this Commission, and a continuous record of gage heights. Compu-
tations by shifting channel methods. Records available: 1838 through December 1951.

REMARKS: In 1951, 32,500 acre-feet were distributed to lands irrigated in the first unit
under the canal. The remainder of the water from this canal was used, together with drain-
age water which entered the canal at the lower end of the first unit, to irrigate lands
farther down the canal.

EXTREME FLOWS FROM RECORDS: Momentary: Max. 480 second-feet on July 21, 1944, with a gage
height of 6.00 feet. Min. no flow through winter months.

Average Flow in Second-Feet

Daily: Max. 339 May 10, 1942 Min. 0 several months each year
Monthly: Max. 283 May 1938 Min. 0 several months each year
Yearly: Max. 116 1942 Min. 45.7 1951
Mean Daily Discharge in Second-Feet 1951 —— Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1 o] [s} o] 19.1 46.6 87.2 124 164 9.4 0 0 <}
2 o 0 o} 36.7 61.8 90.1 99.2 163 0 0 0 [
8 [ 0 [¢] 34.3 61.8 91.1 101 155 [¢] 0 [¢] o
4 0 o} ¢} 32.8 93.2 83.3 96.4 158 o} 0 0 o}
5 0 0 o} 32.8 91.1 77.0 9k.6 160 0 [ 0 0
[ [} s} o 34.3 86.5 83.0 89.0 161 [+ o 0 0
7 0 0 0 34.3 91.1 83.7 83.0 154 0 0 o 0
8 [} 0 0 32.8 75.6 89.0 86.2 161 0 0 0 0
9 [} [} 0 31.8 72.0 96.8 86.2 168 0 0 o} 0
10 0 0 0 33.9 76.6 97.1 84,0 165 0 0 0 [
11 s} s} 0 31.1 83.3 93.9 87.6 167 0 0 0 0
12 0 0 0 33,2 91.5 91.8 92.5 163 ¢} 0 0 0
18 o 4} ¢} 32.1 92.2 83.3 90.8 170 0 5} o o
14 ] o] 0 31.4 90.4 79.8 102 165 o) [¢] o} 0
15 ] [¢] [¢] 31.1 93.6 125 156 168 [ 4 0 0
16 [¢] 0 [ 30.0 95.3 174 178 165 [ o} 0 0
17 0 0 0 33.5 | 102 171 171 162 o 0 ¢} o
18 ] ] 0 32,1 109 166 166 160 [¢] [¢] o] o]
19 o 3} [} 36.0 | 109 149 166 171 0 [} 0 0
20 o o] [o] 33.9 1 154 162 167 ] [ ¢} 0
21 0 0 4} 32.5 | 111 152 157 166 o 0 0 0
22 s} 0 3} 31,4 90.1 160 162 162 o 0 0 0
28 0 0 0 33.5 95.3 147 162 154 0 0 0 0
24 0 0 0 3.3 91.8 150 168 162 0 o} 0 0
25 0 0 0 37.8 87.9 150 185 163 [o} 0 0 0
26 3} 1} 0 39.2 8.0 150 188 168 0 0 0 0
27 [¢} [4 4 k2.0 79.5 155 203 165 0 0 0 [
28 ¢} [ [ 43.8 75.2 154 191 155 0 0 [ [
29 0 0 ko7 83.0 153 173 150 o] o] 0 0
80 0 [ 39.6 63.9 1h7 19k 154 0 0 [ [4
81 0 [ 56.9 189 145 0 0
4 1,024.0 3,684.1 5,011 0 0
Sum I o 7 2,62.2 w2875 9.4 0
iod 1938-1951
1958-2951 Current Year 1951 Period 1938-195 AcreFeet
Extreme Second-Feet zerage Total Acre-Feet
h i i cond- A
Mont Avenlii'?s"-‘::“ Day High Day Low Feet |Acre-Feet | Normal Maximum Minimum 19k2-1;51
Jan. 49 Wk 0 0 [ 0 o [ 0
F::. .26 .26 [} 4] 4 o [ 0 o
Mar. .28 R 0 0 N 0 Jg,ggl 15,523 » 038 p ggg
. L 26 k9.1 1 0 34.1 | 2,030 92 1,7 )
aﬁ;' .i? .og L 1h§ 1| w3 | 85.6 | 5,260 12,887 17,380 5,260 12,665
June .76 SOl 16 189 5 67.5 |123 7,310 10,389 15,700 7,310 10,139
July 1.39 1.1k 27 218 T 77.3 1138 8,500 10,083 15,170 7,910 10,440
Aug. 1,26 |1.91 22 197 31| 12k 162 9,940 9,813 12,k10 5,200 10,632
Sept 1.14 W16 1] 122 # o 3 18.6 | 7,799 12,380 18.6 | 8,765
oct. | .88 | .28 o o 0 110 328 0 9.6
Nov. .28 .03 [o} 0 0 0 0 s} 0
Dec. .59 35 0 0 0 0 3} 0 ¢}
Yearly| 7.92 [5.05 218 0 k5.7 133,058.6 | 59,664 83,930 33,058.6 |60,080.6

# Various days of the month ** Average for Valley floor from El Paso to Island Statlon
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WATER BULLETIN NUMBER 21— INTERNATIONAL BOUNDARY AND WATER COMMISSION

DIVERSIONS FROM THE RIO GRANDE
INTO THE MAVERICK CANAL AT LAS MORAS CREEK

Near Quemado, Texas

DESCRIPTION: For power generation and irrigation use, water is diverted into the Maverick
Canal from the Rio Grande at a point 17.4 river miles below the international bridge be-
tween Del Rio, Texas and Cd. Acufila, Coahuila, and 711.0 river miles below the American Danm
at El Paso, Texas. The water-stage recorder is located about 400 feet above the Las Moras
Creek siphon. Meter measurements are made from a gate structure about 550 feet above the
siphon and 15.4 canal miles below the diversion point. The zero of the gage is 796.82 feet
above mean sea level, U.S.C. & G.S. datum.

RECORDS: Based on 18 meter measurements and a continuous record of gage heights. Computa-
tions by shifting channel methods. Records available: June 21, 1949 through December 1951.

REMARKS: About 1,282 acres of land were irrigated from this canal above this gaging station
and 10,581 acres were irrigated from this canal between this station and the Maverick
Power Plant, 16.4 canal miles downstream, where a part of the water returns to the Rio
Grande. Some irrigation water is returned to the river above the power plant.

EXTREME FLOWS FROM RECORDS: Momentary: Max. 1,560 second-feet on July 22, 1951.  Min. 811
second-feet on October 9, 1951.

Average Flow in Second-Feet

Daily: Max. 1,550 July 22, 1951 Min. 987 Oct. 14, 1951
Monthly: Max. 1,490 Feb. 1951 Min. 1,100 Oct. 1951
Yearly: Max. 1,390 1950 Min. 1,320 1951
Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary

Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1] 1,400 | 1,80 | 1,500 | 1,460 | 1,130 1,470 1,230 1,490 1,010 | 1,140 | 1,220 | 1,180
2| 1,490 | 1,460 | 1,500 | 1,4k0 | 1,120 1,480 1,190 [ 1,490 1,030 | 1,1k0 | 1,340 | 2,170
3| 1,480 | 1,450 | 1,500 | 1,390 | 1,080 1,480 1,150 [ 1,450 1,400 | 1,150 | 1,350 | 1,190
4| 1,k70 | 1,460 | 1,510 | 1,340 | 1,130 1,490 1,140 [z 1,420 1,k50 | 1,120 | 1,280 | 1,170
5| 1,450 | 1,460 { 1,490 | 1,310 | 1,080 1,470 1,170 (¢ 1,380 1,400 | 1,090 | 1,210 | 1,170
6| 1,460 | 1,460 | 1,460 | 1,320 | 1,100 1,500 1,500 [t 1,350 1,280 | 1,080 | 1,210 | 1,160
7| 1,470 | 1,430 | 1,450 | 1,320 | 1,090 1,480 1,470 1,310 1,260 | 1,060 | 1,200 | 1,1k0
8| 1,460 | 1,470 | 1,k70 | 1,290 | 1,080 1,490 1,480 1,270 1,190 | 1,050 | 1,180 | 1,130
9| 1,450 | 1,500 | 1,470 | 1,280 | 1,080 1,500 1,500 1,290 1,2k0 | 1,010 | 1,200 | 1,110

10| 1,450 | 1,k90 | 1,470 | 1,260 | 1,080 1,520 1,500 1,300 1,200 | 1,020 | 1,190 | 1,1%0
11 1,40 | 1,490 | 1,500 | 1,250 | 1,130 1,520 1,490 1,280 1,150 | 1,010 | 1,220 | 1,170

12 | 1,440 | 1,490 | 1,h90 | 1,240 | 1,320 1,520 | 1,4ko 1,200 1,390 996 | 1,220 | 1,160
13| 1,450 | 1,480 | 1,490 | 1,190 | 1,390 1,510 |t 1,370 1,240 1,280 991 | 1,250 | 1,180
14| 1,450 | 1,490 | 1,490 | 1,10 | 1,280 1,500 |* 1,280 1,480 1,210 987 | 1,2b0 | 1,200
15| 1,450 | 1,510 | 1,480 | 1,170 | 1,220 1,480 |r 1,220 1,520 1,410 990 | 1,220 | 1,220
16| 1,430 | 1,490 | 1,490 1,180 | 1,310 1,500 |¢ 1,200 1,500 1,440 990 | 1,190 | 1,200
17| 1,430 | 1,510 | 1,480 | 1,170 | 1,340 |[* 1,500 |2 1,160 1,480 |* 1,360 | 1,020 | 1,210 | 1,200

18| 1,B00 | 1,500 | 1,470 | 1,120 | 1,koo 1,500 1,230 1,470 |* 1,480 | 1,020 | 1,210 | 1,180
19| 1,410 | 1,500 | 1,460 1,120 | 1,430 1,500 1,510 1,390 1,500 | 1,110 | 1,210 | 1,150
20 | 1,440 | 1,k90 | 1,460 | 1,090 | 1,390 1,480 1,520 1,260 1,880 | 1,120 | 1,220 | 1,150

21| 1,480 | 1,490 | 1,450 | 1,080 | 1,380 1,460 1,520 1,210 1,440 | 1,070 | 1,200 | 1,170
22| 1,470 | 1,500 | 1,450 | 1,070 | 1,ko00 1,450 1,550 1,160 | © 1,350 | 1,200 | 1,200 | 1,170
231 1,4k0 | 1,k90 | 1,480 | 1,050 | 1,400 1,420 1,520 1,100 1,300 | 1,310 | 1,190 | 1,200
24| 1,440 | 1,510 | 1,4s0| 1,030 | 1,k00 1,380 1,500 1,070 1,280 | 1,210 | 1,190 | 1,180
25| 1,470 | 1,510 | 1,460 | 1,030 | 1,33 1,k00 1,510 1,210 1,2k0 | 1,130 | 1,210 | 1,170
26| 1,460 | 1,520 | 1,k90| 1,030 | 1,260 1,450 1,490 1,250 1,570 | 1,080 | 1,240 | 1,160
27| 1,470 | 1,510 | 1,490} 1,060 | 1,480 1,470 1,480 1,230 1,370 | 1,060 | 1,200 | 1,150
28| 1,460 | 1,500 | 1,470 | 1,100 | 1,480 1,340 1,500 1,140 1,300 | 1,160 | 1,180 | 1,170

29 | 1,470 1,50 ] 1,130 | 1,480 1,260 1,500 1,080 1,240 | 1,310 | 1,160 | .1,170
30| 1,470 1,480 | 1,110 | 1,480 1,230 1,480 1,050 1,180 | 1,230 | 1,180 | 1,160
31| 1,480 1,490 1,480 1,480 1,030 1,180 1,160
S 41,600 5,770 L3, 7h0 140,100 34,034 36,230
M 100 0 sh0 27710 39,750 ’ 43,280 ’ 39,230 36,520
Current Year 1951 Period July 1949-1951
Extreme Gage Extreme Second-Feet Average Total Acre-Feet
Month Feet High Low Second- - —
High Low | Day Day Feet | Acre-Feet Averag M M

Jan. 10.10 9.5 |$+2| 1,500 (%17 ]| 1,%00 | 1,450 | 89,500 86,250 89,500 83,000
Feb. 10.16 9.57 |%15 | 1,530 1| 1,390 |_1,490 | 82,500 79,650 82,500 76,800
Mar. 10.15 9.64 4| 1,520 |%23 | 1,b20 | 1,480 | 90,700 86,950 90,700 83,200
Apr. | 10.06 7.h% 1| 1,40 1k 986 | 1,190 | 70,900 75,950 81,000 70,900
May 9.95 7.60 | 21| 1,500 5| 1,080 | 1,280 | 78,800 80,500 82,200 78,800
June 9.93% 7.80 |%10| 1,530 28 | 1,160 | 1,k60 | 86,800 86,1450 86,800 86,100
July | 10.05 7.52 | 22| 1,560 5| 1,100 | 1,k00 | 85,800 |[* 83,767 87,800 |* 77,700
Aug. 10,0k 7.45 |41k | 1,520 31| 1,020 | 1,290 | 79,500 |* 83,800 88,500 79,500
Sept. | 10.02 7.36 | 18| 1,520 1| 1,010 | 1,310 | 77,800 |* 81,600 |* 84,500 77,800
oct. 9.6 6.5 | 22| 1,350 9 811 | 1,100 67,500 |* 80,267 |* 87,200 67,500
Nov. 9.72 8.08 3 1,360 29 [ 1,120 1,220 72,400 77,833 82,800 72,400
Dec . 8.711 8.00 | 15| 1,230 8| 1,100 | 1,170 | 71,900 80,800 85,600 71,900
Neerly| 10.16 6.45 1,560 811 | 1,320 | 954,100 |* 983,817 | 1,004,200 954,100

B Eotimated * Partly estimated % And other days
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54 WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

DIVERSIONS FROM THE RIO GRANDE
INTO THE MAVERICK CANAL EXTENSION BELOW THE POWER PLANT
Near Eagle Pass, Texas ‘

DESCRIPTION: The main Maverick Canal divides into two branches at a point about 31.8 canal
miles below the point at which water from the Rio Grande is diverted. One branch leads to
the Maverick Power Plant and back to the Rio Grande. The other branch forms the Maverick
Canal Extension which is used to transmit irrigation water. The water-stage recorder is
located at a wood pile bridge abcut 1 mile below the heading of this canal extension.
Meter measurements are made from the bridge.

RECORDS: Based on 23 meter measurements during the year and a continuous record of gage
heights. Computations by shifting channel methods. Records available: April 1, 1939
through December 1951.

REMARKS: Irrigation from this canal extension began in June 1938, and in 1951, 24,140 acres
of land were irrigated north and south of Eagle Pass. Some water from this canal extension
returns to the river below the power plant.

EXTREME FLOWS FROM RECORDS: Momentary: Max. 472 second-feet on July 6, 1951. Min. occasion-
ally no flow,

Average Flow in Second-Feet

Daily: Max. 430 July 4, 1951 Min. 0 occasionally
Monthly: Max. 394 July 1951 Min. 118.7 March 1939
Yearly: Max. 298 1951 Min. 62.1 1939
Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary
Day| Jan Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1] 3bs 303 341 228 369 130 396 396 277 270 208 322
2| 3% 322 342 251 364 143 39k 393 280 258 211 328
8| 319 308 336 296 362 17h 413 381 284 26k 205 327
4| 315 298 319 295 365 170 430 371 281 268 203 32k
6] 315 306 314 278 340 169 Loo 352 272 270 226 320
6 321 295 308 285 3ka 169 28 350 269 261 249 316
7| 323 323 328 286 32k 169 b1y 332 271 261 251 312
8| 328 335 350 283 294 168 118 326 265 267 256 306
9| 31k 3hh 354 273 308 170 118 330 280 263 276 309
10] 331 342 364 29k 307 180 u7 329 269 263 272 298
114 304 342 368 313 320 198 4o6 325 271 258 281 281
12| 313 338 345 303 291 209 392 322 280 268 276 278
13 | 311 353 338 313 286 257 391 332 267 278 283 282
14| 303 E 336 312 279 230 287 326 281 276 286 282
15| 30bh 298 350 326 263 253 hoz 307 265 276 310 282
16| 302 319 352 323 220 286 382 302 [+ 205 271 307 274
17| 313 329 355 318 172 292 377 302 |* 165 284 311 274
18| 318 330 358 320 135 295 386 299 |* 165 283 |* 308 217
191 307 32k 346 331 135 323 ko2 290 168 293 |* 303 287
20| 324 348 354 3hl 134 349 378 288 190 284 |+ 299 308
21 336 329 348 352 133 383 381 289 209 285 206 |+ 30k
221 335 335 3kt 372 135 373 381 273 207 292 310 | 292
28| 327 342 345 360 136 380 378 232 216 276 322 {n 287
24 335 352 3k7 355 128 388 371 253 220 256 323 [e 287
25| 3271 358 275 366 119 387 381 296 220 252 32k v 286
26| 329 343 166 352 128 385 370 298 230 249 326 |[» 286
27| 336 337 165 353 128 398 383 275 239 248 31k |x 286
28 335 3k6 157 356 121 383 396 256 257 255 313 302
29| 334 177 363 135 386 388 262 256 233 317 300
30| 316 223 364 132 368 375 262 263 203 32k 300
81 325 226 124 392 268 20k 300
A 9,173 9,563 8,165 9,617 8,175 9,217
Y (I 9,63 7,029 12,230 ’ 7,322 8,90
Current Year 1951 Period 1939-1951
193%-1951 Acre-Feet
Extreme Second-Feet Average | Topal AcreFeet
Month [ Rainfall ____ High Low Second- A
veralieche:":‘: Day 't Day Feet |Acre-Feet| Normal Maximum Minimum 19&2-1;51
Jan. 1.08 T 1 375 1l 195 322 19,800 9,371 19,800 |r 2,140 11,070
Feb. 1.13 13 | 13 391 14 215 328 18,200 8,538 18,200 |2 2,120 10,247
Mar. 87 12l 390 |%25 125 311 19,100 9,470 | 19,100 j*r 1,150 | 11,266
Apr. 1.53 06! 23 384 1 165 319 19,000 9,348 | 19,000 3,130 | 10,911
May 343 1 L5 2 380 25 103 227 13,900 7,605 | 13,900 2,840 8,996
June 2.05 35 | 23 32 1 116 272 16,200 8,299 | 16,200 3,750 9,467
July | 1.37 BUS S 472 17 281 39k 24,300 | 10,466 | 24,300 4,510 | 12,026
Aug. 2.4 32| 1 421 22 207 310 19,100 9,326 | 19,100 3,480 | 10,730
Sept. | 2,67 2,23 3 293 19 158 2kl 14,500 8,611 1k,500 4,600 9,701
Oct. 1.69 | 1,12 | 22 308 29 188 26k 16,200 9,963 | 16,900 5,130 | 11,051
Nov. .65 02 | 25 343 4 191 283 16,800 | 10,519 [ 17,900 4,170 | 11,678
Dec. 7 30| b 339 16 236 297 18,300 | 11,154 | 20,200 4,280 | 12,409
Yearly (19,65 |[10.54 472 103 298 | 215,400 | 112,674 | 215,400 Wl,950 {129,552

2 Estimated * Partly estimated $ And other days %% On the U.S. side from Quemado to El Indio, Texas




WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION 55

DIVERSIONS FROM THE RIO GRANDE ON THE UNITED STATES SIDE
Below Rio Grande City, Texas

The total diversion of 1,059,600 acre-feet to this area was made almost entirely by
pumping from the river to irrigate 615,665 acres. Diversions were actually measured for 90%
of the acreage. Diversions to the remainder were estimated. Measurements in general were
nade by Venturi meters, by open channel rating stations, and deflection meters developed by
this Commission, although a small part was measured by plant efficiency and power input.
There is some re-use of drainage water within the area. Drainage water which escapes from
the area does not return to the Rio Grande. In additiom to the irrigated area, there were
49,514 acres of dry-farmed land within the area. More than one crop per year is often grown
on some of the land.

Average Flow in Second-Feet

Daily #: Max. 5,400 Jume 15, 1951 Min. 0 Sept. 25, 1949, Oct. 25, 1951
Monthly: Max . 3,660 June 1949 Min. 25.2 June 1930
Yearly: Max. 2,060 1950 Min. 653 1941
Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary
Day| Jan. Feb. March | April May June July Aug. Sept. Oct. Nov. Dec.
1] 1,300 | 1,210 178 | 1,730 | 2,750 3,230 2,270 1,50 943 65% | 1,000 | 1,100
2| 160 | 530 | 192 | 2jck0 | 3,660 | Bzse | 2,3h0 655 L6 | 1,020 | 's60| 8ol
8 1,690 | 1,570 882 | 1,980 2,220 3,250 1,820 811 939 1,100 555 | 1,470
4| 1,6b0 | 1,700 | 1,720 | 1,920 [ 1;330 2,410 1,360 1,800 | 1,380 989 602 | 1,320
5] 1,710 | 2,430 | 3,020 | 1,770 | 1,010 2,680 1,340 1,690 | 1,260 1,320 | 1,220 | 1,200
6] 1,600 | 2,250 | 2,360 | 1,750 985 2,900 1,310 1,400 658 1,310 | 1,k00 | 1,360
7| 1,420 | 1,700 | 1,630 | 1,710 | 1,000 3,550 778 1,770 136 873 | 1,240 | 1,610
8| 1,560 263 104 | 1,580 934 3,570 607 1,810 843 1,650 | 1,450 | 1,050
9| 1,60 322 268 | 1,830 829 3,50 91k 1,570 866 1,840 | 1,h90 863
10 | 1,820 835 706 | 1,570 314 3,700 1,040 1,430 883 2,170 1,270 | 1,k70
1{1 1,360 { 1,340 | 1,330 401, 4,320 595 877 575 1,850 639 | 1,430
12 1:'%8 2:;30 2,890 1,210 | 1,200 4,620 436 958 812 1,980 | 1,520 | 1,230
18 | 1,4k0 | 1,810 | 2,270 | 1,180 | 1,890 4,280 805 1,480 | 1,210 1,790 | 1,500 | 1,230
14| L,420 { 3,030 | 1,950 | 1,130 | 2,320 4,650 1,490 1,260 692 1,230 | 1,660 [ 1,120
15| 1,710 263 | 1,140 | 1,350 | 2,580 5,400 1,250 83 | 1,100 2,240 | 1,660 918
18} 1,750 257 | 1,260 | 1,370 2,210 5,340 998 799 987 2,100 1,340 833
17| 1,750 790 | 1,760 { 1,380 | 1,370 4,830 .1,090 1,230 925 1,700 | 1,130 | 1,060
18| 1,160 | 1,690 | 2,090 | 1,110 1,070 4,790 2,120 1,040 923 1,330 1,110 | 1,560
19 846 | 3,050 | 2,770 179 1,230 5,060 1,770 69k 1,160 708 1,290 | 1,580
20 Lk | 2,600 | 2,120 101 | 1,530 1,960 928 940 997 852 | 1,720 | 1,L30
21| 1,600 [ 1,950 | 1,500 355 | 2,620 &, 470 561 1,120 8k2 846 | 1,450 | 1,160
22 2;630 "128 ’507 662 21720 5:820 878 ’759 732 1,870 869 | 1,020
28| 2,200 187 633 | 1,400 | 2,770 2,710 1,320 859 659 915 | 1,450 | 1,020
24| 1,880 926 92k | 1,330 | 2,120 2,050 786 1,080 833 04 | 1,070 | 1,180
25 515 { 1,870 | 1,540 956 | 1,7h0 1,120 hok 940 | 1,190 [ 778
26 72 | 2,990 | 2,250 151 Tk 939 854 730 | 1,170 179 995 | 1,630
21| 735 | 2,230 1,800 24 | 782 | 1,080 | 1,20 | 1,360 | 924 350 62 | 1,460
28 [ 1,400 | 1,740 | 1,k60 221 | 2,190 2,430 603 1,710 | 1,320 165 | 1,040 | 1,230
29 | 1,960 1,430 L2y | 2,680 2,470 23h 1,430 | 1,060 800 987 | 1,060
80| 1,150 1,700 [ 1,480 | 2,090 2,360 1,300 1,290 649 1,320 | 1,150 905
81 9k3 1,760 2,530 2,120 951 1,180 1,320
S, 41,311 35,043 104,529 36,729 36,374 37,618
s T wgam 0 sse 60 21,133 34,807
Current Year 1951 Period 1922-1951
1922-1951 (Acre-Feet]
¢ Extreme Second-Feet Average | Total Acre-Feet
: i Second- A
Month Avera'%‘:hliisn:f:“ Day High Day Lov Feet |Acre-Feet | Normal | Maximum Minimum 19’#2-1;51
. 1.46 .20 | 22| 2,630 | 26 72 1,460 89,700 45,850 117,000 7,700 62,320
oo, | Tiob | By | 19| 3% | 23| 17 | Lugo| 81,000, 6k | Iskooo | 6960 | 72,260
Mar . 1.19 | 149 | 5| 3,020 8 104 1,490 91,500( 85,987 156,000 | 14,100 | 101,980
Apr. 1.30 51| 2] 2,060 | et 24 1,170 69,500 75,738 125,000 | 29,300 97,060
May 339 | 3.291 2 3,660 | 10 314 1,740 | 107,000 71,527 135,000 4,510 | 101,910
June | 2.69 | 2.99 | 151 5,00 | 26 939 3,480 | 2o07,000| 75,157 218,000 1,500 | 118,540
July | 1.82 Ba| 2] 2,340 | 29 234 1,150 70,600| 75,812 161,000 | 10,000 | 124,810
Aug 2,15 2,27 8 1,810 2 655 1,180 72,900 80,935 157,000 19,100 | 106,390
Sepé L6 |58 | | 1,380 7 136 90k 53,8001 59,303 133,000 8,020 8‘*,820
oct. | 2.20 | 2.61 | 15| 2,240 | 25 [ 1,170 72,100| 62,590 131,000 | 21,400 77,120
Nov. 1.19 bo | 20 ] 1,720 3 555 1,160 69,000\ 63,348 128,000 | 11,500 gs,s 0
Dec: 1.63 .10 | 26 1,630 2 801 1,210 T4,600| 49,870 124,000 10,400 1, 690)
Yearly |2h.68 |20.94 5,400 o | 1,¥70 {1,059,600| 810,561 | 1,489,800 | k72,500 [1,12h4,370

Mean daily ** Lower Rio Grande area on U.S. side from Rio Grande City to the Gulf of Mexrico
© Period 1938-1951
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DIVERSIONS FROM THE RIO GRANDE INTO THE RETAMAL CANAL

Near Rio Bravo, Tamaulipas

DESCRIPTION: Water-stage recorder and cable with car located .87 mile below head gate, which
is about 1,000 feet from the Rio Grande. This canal has a capacity of about 7,000 second-
feet. It diverts from the Rio Grande at a point 24 river miles below the Hidalgo-Reynosa
Bridge near Hidalgo, Texas, and 1,108.8 river miles below the American Dam at El Paso,
Texas. The zero of the gage is .85 foot above mean sea level, U.8.C. & G.S5. datum.

RECORDS: Based on 116 meter measurements during the year. Computations by shifting channel
methods. Records available: September 1933 through December 1951.

REMARKS: Retamal Canal empties into Culebrén Reservoir, which in turn discharges into Villa
Cdrdenas Reservoir, from which a canal leads to Palito Blanco Reservoir. These reservoirs
are used for irrigation purposes. During Rio Grande floods, floodwater may escape from
Villa Cérdenas via Floodway No. 1 to the Gulf of Mexico. No use was made of this floodway
in 1951. In 1951, 123,552 acres with irrigation facilities were cultivated under Retamal
Canal, of which 31,086 acres were irrigated with 13,323 acre-feet of water.

EXTREME FLOWS FROM RECORDS: Momentary:  Max. 6,990 second-feet on September 12, 1944, with
a gage height of 76.31 feet. Min. occasionally no flow.

Average Flow in Second-Feet

Daily: Max. 6,920 Sept. 12, 1944 Min. 0 occasionally
Monthly: Max. 3,280 Sept. 1944 Min. Q occasionally
Yearly: Max. 769 1949 Min. 212 1950
Mean Daily Discharge in Second-Feet 1951 — Annual and Period Summary
Day| Jan. Feb. | March | April May June July Aug. Sept. Oct. Nov. Dec.
1] 35.0 | 78.% 0 0 251 %70 210 56.5 0 28.3 0 0
2| 31.1 | 77.3 | 55.4 0 170 333 28.6 65.3 [ 20.5 1.4 3}
8! k5 | 75.9 | 138 [ 85.1] 253 ¢} 12 [¢} ¢} 62.9 0
4| 30.0 | 66.0 | 112 0 0 200 o 97.8 0 0 133 [}
6| 18.4 | 25.% | 17.3 0 [4 275 0 119 0 0 90.1 0
6| 17.0 3.5 1.4 0 0 650 0 70.3 0 0 0 [
71 26.5 2.8 0 0 0 985 0 58.3 0 o 0 0
8| 53.7 2.8 0 0 0 523 0 k6.3 0 0 0 o
9| L49.8 62.2 59.7 [ 0 297 [¢] 5} (] [¢] ] (4]
10| 30.4 | 119 123 [4 0 381 0 0 o j1,k20 [} 0
11| 11.7 | 102 115 0 132 611 0 0 o [1,190 0 [
12 9.5 | 19.81} 33.2 [} 183 396 0 [+] 31.8 | 480 0 0
18| 10.6 2.8 5.7 4 752 185 0 0 8.8 72.7 4 0
14| 219 (] 18.h 0 1,710 | 2,670 0 0 326 50.9 0 [
15| 32.8 2.1 | 30k 0 1,080 | 3,570 0 0 3,140 o [ 0
16| 11.3 | 5h.0 | 124 [} 720 | 1,590 [} [} 5,090 o 0 o
17 5.7 | 110 117 0 519 32 0 0 5, 0 0 0
18 4.9 | 109 89.3 [¢] 1,930 367 0 o 5,650 0 [] [
19| 16.6 | 2h.7 | 33.5 0 3,050 327 0 0 4,480 0 0 0
2| 6.3 1.8 1.k |* B81.2 | 1,180 29k 0 0 2,760 0 0 0
21§ 83.7 0 0 |* 61.8 862 233 0 0 1,610 2.8 0 0
22| 21.2 [} 6.7 |* 33.2 756 35.0 ¢} 0 1,040 438 4 0
28 2.1 | 3.1 | 60.0 [* 35.3 501 7.8 [ 0 720 392 0 1}
24 0 136 126 |* 50.9 339 0 1} 119 505 266 0 0
26 0 117 103 |* 311 280 6.7 0 131 344 194 0 [+]
26 |* 30,7 | 13.8 | 26.5 |* 25.7 929 18,4 0 143 214 159 0 0
27 |* 61.1 0 27.2 |* 43.1 | 2,540 625 0 155 135 k7.7 [5} (o
28 |* T1.0 0 9.8 |* 62.2 | 2,380 922 0 86.2 85.8 11.3 0 0
29| 37.4 71.0 [* Th.2 | 1,550 823 0 17.3 68.5 6.0 0 0
80| 25.1 77.3 |* 120 908 537 11 8.5 60.7 1.8 0 o
81| 61k 109 632 92.5 0 7 [+
1,249.4 * 616. 18,216.9 1,285.5 4,781.7 o
Sum 920.7 i 2,034.8 i 23,439.1 w21 21,879.6 287.4
Peri t. -1951
15402951 Current Yesr 1951 eriod Sept. 1935-195! Acre-Feet
Extreme Second-Feet As::"ﬁ Total Acre-Feet ‘
i H on F{
Manth Averﬁizht:“:if:“ Day High Day Low Feet |Acre-Feet | Normal Maximum | Minimum |1942-1951
. 1. . 21 89. o 29.7 1,830 13,458 25,790 1,830 15,303
Yo W .gg 21 15% 3 # 0 W6l 280 | 10,779 | 38,200 85.1| 12,588
Mar. 1.35 | 1.93 | 15 340 ¢ 0 6.6 L4,0k0 | 11,573 54,110 o | 11,878
Apr. 1.29 28 | 30 |*» 196 ] [¢] * 20.6f* 1,220 15,090 98,580 0 16,937
May 3.58 | 5.76 | 19 | 3,600 ¢ 0 756 46,h90 | 29,127 82,980 4,b90 | 30,381
Jme | 2.75 | 3.7 | 15| 3,960 | # ] 601 36,130 | 31,786 82,k00 1,590 | 35,015
July 1.20 .23 1 292 ¥ 0 1.3 817 25,368 110,700 360 30,183
mg. | 2.93 | 422127 20k + 0 4.5 2,550 | 30,839 96,180 138 | 35,454
Sept. | 3.80 6.36 | 18 | 5,760 # o [1,060 63,2%0 | 63,190 | 195,100 0 | 69,466
Oct. 2,67 4,98 | 10 | 1,910 ¥ [ 154 9,480 55,032 12h,600 9,480 5k, 452
Nov. .87 35 ¢+ 133 # o 9.6 570 15,559 32,300 570 l5,g§1
Dec. 1.30 .03 0 # [} [ [ 11,945 21,080 [ 11,849
Yoarly[oh.28 |28.42 | Is,760 | | © 255 | 168,897 | 313,746 | 596,59 | 153,470 {338,867

* Partly estimated # Various daye of the month %% Mean Rainfall from Reynosa to Matamoros
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MUNICIPAL WATER USES
In Acre-Feet

Tabulated below are yearly and monthly amounts of water pumped from the Rio Grande or tribu-
taries into the municipal distribution systems of several towns along the border. The municipal and
industrial water supply for the El Pasc area in Texas, and Jufrez in Chihuahua, “came from wells
prior to November 7, 1943, when the City of El Paso began diverting some water from the Rio Grande
for municipal use as shown in the table below. The Del Rio water comes from San Felipe Springs, the
Bagle Pass water comes from infiltration wells in or adjacent to the bed of the Rio Grande, the
Guerrero water comes from the Rio Salado, and the others from the Rio Grande. Because of changing
conditions, the period records are limited here to the past ten years. . -

The population figures shown below are the 1850 census figures of both nations.

In the United States

Et Paso {Pop. 130,003) Del Rio (Pop. 1h,191)
Month Period Nov. 1943-1951 Period 1942-1951
1951 1951
Average Max tmum Minimum Normal Maximum Mininmm
Jan. 963.2 156.9 963.2 ) 194.9 117.6 19h.9 72.0
Feb. 703.7 262,2 703.7 0 198.0 121.7 198.0 64.5
Mar. 21kh.7 376.4 812.8 63.4 195.6 165.6 211.9 89.7
Apr. 28.5 515.6 854.8 28.5 218.1 179.9 246.8 118.4
May 43,0 566.9 959.2 3.0 268.8 208.2 268.8 130.8
June 519.9 727.5 1,093.6 519.9 204.9 239.5 305.0 163.6-
July Boe.1 761.h 977.0 538.1 300.6 269.1 358.6 172.3
Aug. 643.9 7377 1,128.5 51h.4 271.9 260.7 356.9 180.3
Sept. 958.3 659.9 958.3 207.7 218.7 203.4 255.8 116.5
oct. 917.9 594.6 917.9 193.4 189.0 155.2 232.9 84.8
Nov. 518.3 396.3 789.9 0 156.0 140.7 214.8 85.4
Dec. 733.3 Le2.7 952.8 0 174.3 126.3 18k.2 78.5
Yearly 7,046.8 6,218.1 8,620.8 h,049.5 2,680.8 2,188.2 2,805.6 1,407.3
Eagle Pass (Pop. 7,247) Laredo (Pop. 51,694)
Month Period 1942-1951 Period 1942-1951
1951 1951
Normal Max imum Minimum Normal Maximum Minimum
Jan. 73.9 57.6 73.9 [T 116.3 328.2 £16.3 1482
Feb. 66.5 56.7 66.5 46.5 411.3 323.0 .3 188.0
Mar, 95.0 5.7 95.0 54.5 479.2 425,2 479.2 162.4
Apr. 97.1 76.3 97.1 62.4 5k6.1 460.1 546.1 145.5
May 81.1 75.2 90.0 55.5 514.7 502.3 607.0 194.6
June 105.8 87.0 108.0 40.0 593.5 550.6 660.7 199.7
July 117.5 106.6 120.5 92.8 751.0 608.1 751.0 209.1
Aug. T95.1 97.8 131.3 5.4 727.0 605.8 727.0 285.3
sept. r 117.6 80.9 ® 117.6 k9.6 533.1 475.5 601.1 274.6
oct. 82,k 6.2 92.1 k1.0 kroh Lh1.9 582.9 207.6
Nov. T4.6 58.6 99.9 47.8 398.1 382.2 b7l 213.8
Dec. 76.3 59.6 76.3 k6.2 406.4 347.4 4o6.4 197.7
Yearly 1,082.9 896.2 1,082.9 T71.5 6,249.1 5,450.3 6,249.1 2,450.6
Roma (Pop. 1,575) * Rio Grande City  (Pop. 3,900) Brownsville (Pop. 36,176)
Month 1951 Period 1942-1951 1951 Period 1942-1951 1951 Period 1942-1951
% Normal Maximum | Minimum Normal | Maximmm | Minimum Normal | Maximum | Minimum
Jan. 12.3 5.8 143 2.3 35.1 26.3 40.8 W7 | b9z | 27644 493.1 112.1
Feb. 12,5 6.2 12.9 2.4 49.9 25.8 49.9 14.8 520.4 271.0 520.4 99.4
Mar, ik.0 8.2 1h.0 2.0 55.9 31.8 55.9 19.9 535.5 297.6 535.5 111.4
Apr. 15.8 8.5 15.8 2.9 Sh.6 33.5 S5k.6 18.8 | 593.8 | 323.6 593.8 123.2
May 16.4 10.0 16.4 2.2 57.6 36.4 57.6 21.1 699.7 362.1 699.7 120.7
June 17.3 10.4 17.3 2.2 6l,1 35.5 64,1 19.4 711.7 372.6 T11.7 113.8
July 18.6 11.1 18.6 3.0 2.1 1.1 72.1 17.1 830.5 4335 830.5 147.5
Ang. 17.8 10.4 17.8 3.5 62.2 k2.2 | 704 18.5 | 693.9 | ko1.3 693.9 162.3
Sept. | 1.5 9.0 15.3 2.5 54.3 38.2 | 69.6 17.1 | 601.9 | 353.3 645.8 115.6
Oct.. 13.9 8.3 13.9 3.0 52.4 35.2 | 58.3 19.0 | 531.8 | 331.1 569.2 118.6
Nov. 11.9 7.3 12.8 2.6 18.0 32,0 | 51.7 15.9 | h62.k | 308.8 491.0 k.2
Dec. 13.0 6.9 13.0 2.3 49.0 31.8 | 67.9 13.9 | 506.1 | 305.8 509.9 108.2
Yearly | 178.0 | 102.1 178.0 Wh.3 | 655.2 | 409.8 | 655.2 218.0 |7,180.8 [,037.1 |7,180.8 | 1,503.9
In Mexico
Nuevo Laredo (Pop. 59,274) Guerrero {Pop. 1,995) M (Pop. 42,897)
Month Period 1942-1951 Period 1943-1951 Period 1942-1951
1951 1951 1951
Normal | Maximum Minimam Average | Maximum | Minimum Formal | Maximum | Minimm
Jan. 329.4 | 192.0 329.4 101.0 5.0 k.9 5.5 b3 123.1 89.5 123.1 * 68.4
Feb. 317.6| 187.2 317.6 97.5 k.5 4.6 5.2 4.3 112.8 83.2 112.8 64.0
Mar, 370.5| 2b1.2 370.5 108.6 5.4 5.5 6.3 5.0 1232 93.6 12%5.2 [r 6.5
Apr. 397.5 | 255.6 397.3 132.7 5.4 6.2 7.3 5.3 119.7 92.0 | 119.7 |* 68.4
May 398.9| 279.4 398.9 122.8 5.8 7.1 8.0 5.8 127.b 97.9 | 127:% r 68.4
June h19.81 o87.2 419.8 13h.2 6.6 7.8 8.5 6.6 123.8 96.8 325.8 |7 68.3
July ¥r7.3] 317.% 4¥77.3 115.2° 7.5 8.8 10.1 7.5 124.3 100.1 12&.8’ T 68.4
Aug. 485.0( 324.8 1485.0 157.2 9.1 10.1 11.3 9.1 1258 | 101.5 | 12857 |r 68.1
Sept. 436,31 278.8 436.3 123.1 9.0 8.6 9.2 7.3 130.8 97.2 B1.5 e ga
Oct. L26.2| 267.1 .| 426.2 133.7 8.3 8.2 8.9 6.5 1317 | 101.8 1}2.0 e
Nov. 370.0{ 235.6 370.0 121.5 7.3 6.7 7.3 k.9 12k .4 ok | 13 .g 6.8
Dec. 386.4| 222.8 286.4 9.7 6.0 5.6 6.3 5.0 127.5 93.8 | 138. 70.
Yearly |4,814.7]3,089.1 |4,814.7 l1,504.7 |79.9 8.1 87.5 79.9 {1,495 |1,141.5 1,500.8 |z 8211

d Loe Saenz, Escobares (pop. 250) and
" Eotimated * Population figure includes Los Saenz. In addition to Roma an >
ECZ. Miguel Alemdfx in Mexico (formerly San Pedro de Roma, pop. 2,032) are served by this system.
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SUSPENDED SILT IN THE RIO GRANDE AND SOME TRIBUTARIES AND DIVERSIONS

At each station, several water samples were taken each month by one of four methods:

A. By lowering an open small-necked bottle in one or more verticals in the stream
cross section, being careful to approach but not to strike bottom, thus securing an inte-
grated sample at all depths. A monthly composite sample was later made by using, from each
sample, a quantity proportional to the river flow volume represented by each sample. The
gravimetric percentage of silt in this composite represented that in the monthly river flow.

B. By obtaining one depth integrated sample with a U.S.-D43 sampler at each of three
verticals, spaced at 1/6, 1/2, and 5/6 of the stream width. The gravimetric percentage of
8ilt for each measurement was computed by weighting the percentage of silt represented by
each of the three samples by the partial flow in its section of the s*ream. These measure-
ments were plotted on the station gage~height hydrograph from which a silt concentration
graph was then drawn between plotted points. From this graph, mean daily silt concentra-
tions were then determined.

C. By sampling at the stream surface with a separate bottle at each of three points,
spaced 1/6, 1/2, and 5/6 of the stream width. A coefficient of 1.10 was then applied to the
average gravimetric percentage of silt in the three bottles and this product was applied to
the volume of stream flow represented by that set of samples.

D. By dipping near the surface with a small-necked bottle in turbulent water at the
head gate of the Maverick Canal. The gravimetric percentage of silt in each weekly sample
was then applied to the volume of canal flow represented by that sample. The flows repre-
sented by each sample were determined on the basis of Rio Grande stages at Del Rio.

For ease of comparison, the assumption is made that ome cubic foot of silt weighs 66.7
pounds, or one acre-foot of silt will weigh 1,452 tons.

1951 ] Period of Record
Month Tons Number Gravimetric Percentages Acre-Feet at 1,452 Tons Per Acre-Foot
Water Silt Samples Average MS:’:-?I“em MS’:::‘!‘:‘ Average | Maximum ‘ Minimum
Rio Grande at El Paso, Texas Period September 1947-1951
Jan. 11,492,000 171 31 001485 12 .58 .4 .12
Feb. 8,932,000 115 28 001293 .08 .86 2.2 .08
Mar. 33,154,000 31,400 31 .09385 21.6 18.5 33.7 4.9
Apr. 143,864,000 13,100 30 0298k 9.0 2h.1 33.5 9.0
May 24,331,000 2,740 3 01127 1.9 2k.7 63.3 1.9
June 46,104,000 16,300 30 03534 1.2 56.% 152 1n.2
July 61,828,000 27,300 30 .obl2y 18.8 57.2 12% 18.8
Aug. 64,898,000 17,300 n 02673 11.9 35.0 56.8 11.9
Sept . 23,272,000 2,530 30 01086 1.7 30.8 92.3 1.7
Oct. 9,424,000 380 31 .00ko32 .26 3.6 11.8 .26
Nov. 7,666,000 303 30 003956 .21 .82 1.5 21
Dec. 7,207,000 2u7 31 003425 17 T3 2.1 a2
Yearly | 342,472,000 111,886 364 03267 T6.94 253.29 436.87 76.9%
Semples and Analyees by U. S. Section, Method A.
Rio Conchos at Cuchillo Parado, Chihuahua . Poriod 1945-1951
Jan- &k, 082,000 0 1k o ° 0 ) 0 [ o
Feb. 74,005, 000 1,630 12 0022 0118 [ 1.1 73 Lo [
Mar. 53,062,000 k,350 13 0082 1093 [ 3.0 43 3.0 0
Apr. 27,132,000 0 8 0 0 0 0 [ 0 o
May 49,040,000 196 Ih e 0004 0061 0 a3 7.3 28.2 [
June 50,886,000 0 13 0 0 [ 0 26.3 126 0
July 69,848,000 130,000 1 .1868 16 0 89.5 391 890 0
Aug . 36,672,000 0,100 15 2184 3.7962 [] 55.2 288 9h8 4.8
Sept - 34,133,000 10,500 12 .0308 167k [ 7.2 431 1,190 .32
Oct 30,828,000 [ hLY [+] [ 0 (4] 258 97 "]
Nov 29,461,000 o 13 [ 0 0 [ Sk 3.6 [+
Dec. 28,315,000 0 0 0 o 12 .83 [
Yearly | 527,U94,000 226,776 199 Lokeg99 | 3.7962 ) 156.13 1,403 .42 2,590.4 156.13

Semples and Analyses by Mexican Section, Method C.

Rio Grande at Lower Presidio Station Period October 1949-1951

Jan. 47,099,000 6,410 5 0136 0150 L0113 L 7.4 10.3 L
Feb 73,250,000 ,900 b .0258 037h L0116 13.0 11.2 13.0 9.k

53,253,000 9,590 5 .0180 .03L3 0050 6.6 10.6 1.6 6.6
Apr 22,067,000 3,380 k 0153 0191 .0129 2.3 1.8 2.3 1.2
May 42,934,000 21,900 10 0509 2979 0091 15.1 8.4 15.1 1.7
June 51,229,000 11,koo 1 0223 1.6103 0056 7.9 65.0 18 7.9
July 71,853,000 280,000 13 389 1.0802 .0101 19% 672 1,150 193
Aug. 35,454,000 124,000 13 2350 1.2754 0131 85.4 296 506 85.h
Sept . 35,437,000 169,000 12 A76 1.0047 .0180 116 778 1,440 116
Oct. 27,253,000 1,690 1k 0172 0338 L0113 3.2 20k 509 3.2
Nov. 28,132,000 1,410 11 0050 0117 0008 97 8.5 13.1 97
Dec. 26,477,000 2,120 13 0080 0150 JO0NT 1.5 &5 7.6 1.5
Yearly | 51,438,000 652,800 115 1267 1.6103 .0008 khg, 37 2,065 .4 3,780.9 g, 37

Semples and Analysea by U. S. Section, Method B.
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SUSPENDED SILT IN THE RIO GRANDE AND SOME TRIBUTARIES AND DIVERSIONS

1951 i Period of Record
Month Tons Number Gravimetric Percentages Acre-Feet at 1,452 Tons Per Acre-Foot
Water Sile Sar:ples Average I Ms'::l':;‘."' MS’::;?:" I Average ’ Maximum ] Minimum

Rio Grande at Lower Presidio Station

oet. 27,253,000 4,880 W 0179 3.
Nov. 28,132,000 2,500 1 008
Dec. 26,477,000 1,%0 13 .00kg 90

Yearly
Samples and Analyses by U. S. Section, Msthod A.

Rio Grande at Johnson Ranch, Texas

Jan. 19,894,000 8,380 4 0168 0201 0117 5.8
Feb. 72,368,000 22,600 4 0312 0575 0174 15.6
Mar. 62,257,000 29,500 4 OkTh b762 L0270 20.3
Apr. 20,355,000 2,770 4 0136 0155 0117 1.9
May 42,166,000 117,000 11 2777 6573 0130 80.6
June 56,838,000 450,000 14 .7910 3.0583 .0080 310
July 84,979,000 1,038,000 14 1.2216 2.3556 .0080 715
Aug. 41,624,000 439,000 15 1.0547 2.2963 0066 302
Sept . 47,838,000 599,000 15 1.2525 3.2138 0057 b3
Oct . 31,397,000 69,000 15 .2198 2.1797 0080 k7.5
Nov. 29,003,000 6,840 1 .0236 .ok21 0101 b
Dec. 26,593,000 2,k20 13 0091 .0121 0059 1.7
Yearly | 565,312,000 | 2,784,510 124 4926 3.2138 0057 | 1,518.1

Samples and Analysea by U. S. Section, Method B.

Rio Grande at Johnson Ranch, Texas

Jan.

Feb.

Mar.

Apr.

May

June

July

Aug.

Sept.

Oct. 31,397,000 88,900 15 2831 61.2

Nov. 29,003,000 2,350 11 0081 1.6

Dec . 26,593,000 5,640 13 L0212 3.9

Yearly

Semples and Analysea by U. S. Section, Method A.

Rio Grande at Langtry, Texas Portod April 19%4-1951

Jen. 76,552,000 1,660 8 002162 1.1 T.5 11.4 1.1

Fob. 87,941,000 4,370 6 0OU96k 3.0 9.9 36.9 3.0

Mar. 93,842,000 21,900 9 02337 15.1 10.2 27.0 2.7

Apr. 15,902,000 10,700 7 02333 Toh 19.5 66.4 1.1

May 113,561,000 223,000 10 1965 154 132 448 3.7

June 141,526,000 851,000 10 6012 476 1,220 2.8

July 105,598,000 824,000 8 7805 567 1,304 4,483 60.9

Aug. 65,780,000 194,000 7 2949 134 991 3,130 5.7

Sept. 78,153,000 1,166,000 7 1.4920 803 1,673 3,280 82.6

Qot. 52,423,000 31,300 9 05969 21.6 981 3,261 21.6

Nov. 52,466,000 128,000 7 J2hhl 88.2 35.1 88.2 7.6

Dec. 18,862,000 4,430 6 009074 3.1 12.2 46.8 3.1
| Yearly | 962,606,000 | 3,460,560 94 13595 2,383.5 5,651.4 8,787.7 | 1,347.2

Bamples and Analysee by U S. Section, Method A.

Pecos River near Comstock, Texas Period June 19h3-1951

Jan. 20,611,000 48 15 002030 29 A9 96 .15

Feb. 19, 4k, 000 339 1h 00171 23 Th 2.1 .13

Mar. 18,544,000 kg2 15 002655 3h 66 1.4 .29

Apr. 14,411,000 740 15 005138 51 5.7 8.7 19

May 27,278,000 19,000 17 06966 13.1 6.3 21.7 Sk

June 12,934,000 253 15 001956 .17 3.8 15.7 A7

July 9,672,000 287 15 002963 .20 19.1 67.1 .19

Aug. 11,632,000 84,1 15 0007234 06 2.6 20.0 .06

Sept. 10,440,000 450 14 .00b31h 31 2.6 g-h .15

Oct. 10,109,000 337 16 003333 23 26.8 17 .22

Fov. 12,411,000 985 15 007940 68 39 1.2 05

Dec. 13,249,000 ke 15 003194 .29 51 1.3 .01

Yearly | 180,735,000 23,808.1 181 01317 16.41 69.69 199.36 16.41

Semples and Analyees by U. 8. Sectlon, Method A.
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1951 Period of Record
Month Tons Nu:lfbcv Gllvil'ltffit.'ﬂmhlfl. ‘Acre-Feat at 1,452 Tons Per Acre-Foot
Water Silt Samples Average l Ms".:':r:‘ M's:"".“" ‘ Average l Maximum l Minimum
Maverick Canal at Headgate # Portod 1950-1951

121,575,000 7,290 3 006 .010 002 5.0

112,140,000 6,730 & .006 .on 004 [ %3

123,300,000 8,630 ) 007 012 .00k 5.9 5.7 5.9 5.5

116,669,000 16k, 000 3 398 1.207 031 320 37 554 320

108,097,000 237,000 4 219 465 062 163 382 600 163

105,752,000 | 280,000 5 .27k 725 023 200 C 76 353 200

91,745,000 14,700 1 .016 10.1 159 308 10.1

97,664,000 8,790 b 009 .015 .00k 6.1 8.2 0.4 6.1

[ Yeurly
Samplea and Analyses by Divieion of Irrigstion, Soil Copservation Service, Method D.
Rio Grande at Eagle Pass, Texas Period 19341951

Jan. 123,220,000 16,800 o7 01365 11.6 22.6 12k o7
Fob. 121,306,000 13,100 2k 01080 9.0 57.0 768 2.6
Mer. 139,259,000 35,500 27 02552 2k b 27.8 188 3.8
Apr. 1,860,000 25,700 2k 03145 7.7 70.8 466 3.0
May 235,621,000 558,000 26 2367 384 554 4,220 17.7
June 212, 406,000 618,000 26 L2911 L26 1,041 4,340 4.3
July 107,612,000 132,000 26 1224 90.9 1,282 7,840 12.0
Aug. 96,584,000 105,000 26 41090 172.3 1,18 5,310 k.8
Sept. 117,114,000 701,000 25 5989 483 2,703 10,800 13.0
Oct. 88,998, 55,600 27 06246 38.3 1,07 55 2k,0
Nov. 88,168,000 98,300 26 J1115 67.7 5 12.3
Dec. 77,309,000 12,100 27 01564 8.3 23.% 8h.1 11
Yearly [1,489,457,000 | 2,371,100 | 311 .1592 1,633.2 8,090.6 20,842.8 |1,633.2

Semples by Nexican Section end Analyses by U. S. Section, Method A.

Rio Alamo at Cd. Mier, Tamaulipas

Jean. 321,000 [ 7 [ 0 [} [} 2.6 21.8 [
Fob. 32k, 000 [ 1 0 [ [ [ Ao 6.6 [
Mar. 240,000 0 6 o 0 9.1 91.6 0
Apr . 19,332,000 101,000 7 S52k7 7240 [} 69.6 27.5 227 [
May 17,763,000 56, 7 3161 5090 o 38.7 k7.1 230 2.2
June 147,181,000 417,000 9 8845 0 287 3.3 ¢ [
July 207, o] 0 [} [} 20.0 92.8 [}
Aug. 3,479,000 [ 7 0 0 [ [ 169 1,610 0
Sept.. 55,214,000 |2 392,000 5 |z 7100 [ e 270 218 2,920 1.5
Oct.. 19,415,000 60,200 8 .3103 5630 o 1.5 86.6 558 [
Kov y [ [ [4 81 5.2 [
Dec. 425,000 0 [} [ ) 1.2 16.1 [
Yearly | 164,523,000 | 1,026,400 63 6239 7240 0 706.8 T15.67 3,156.57 154.5
Beaples md Analyses by Nexican Section, Method C. £ Zatimated
Rio Grande at Roma, Texas Period March 1929-1951
Jan. 127,290, 000 21,100 31 01658 1%.5 37.0 1 R3Y
Peb. 112,221,000 1k,200 28 01269 9.8 8.5 1,010 .83
Mar. 143,707,000 60,900 31 k238 41.9 123 1,830 1.3
Apr. 103,398, 8 30 1681 0 345 2,780 .76
Mey y37,257,000 | 1,811,000 31 Bkl 1,250 1,207 5,230 15.%
June 1,656, 1,735,000 30 A320 1,190 1, 7,280 10.6
July 73,411,000 €,820 n 009286 &7 1, 9,070 'Né
Aug. 102,800,000 13,500 31 ,01313 9.3 1,361 3,720 9.3
Sept . 621,044,000 | 2,600,000 30 h186 1,790 3,534 18,000 154
Oct. 195,636,000 411,000 n .2102 1,976 9,240 8.2
Nov. 107,180,000 21,200 30 02260 16.7 W3 .8
Dec 89,866,000 »,940 31 005494 3.4 50.7 319 1.0
Yearly |[2,513,446,000 | 6,868,660 365 2133 &,727.3 11,435.2 30,839 2,51%.0
Bamples by Mexican Section and Analyses by U. 8. Sectiom, Method A.
Id .
Retamal Canal Near Rio Bravo, Tamaulipas # Portod 19k3-195L
Jen. 3,482,000 13 0162 0215 0080 .28 3.6 10.1 e
Feb. 3,368, 8 .0157 0280 0110 36 23.3 198 21
Mar. 5,485,000 9 .0k70 0900 K 1.8 20,1 167 Ak
Apr. » 1,662,000 3 0355 .ok30 0230 tY 1hh 1,140 [
May - 63,184,000 25 .88k 1.2265 L0175 385 164 396 1.1
June k9,107,000 13 7267 1.3946 L0837 o246 189 400 .25
July 1,192,000 2 1057 0540 81 1;3 661 .87
Aug. 3,465, 6 0828 1810 0390 2,0 bt 615 2.0
Sept.- 85,937,000 0 32k k6 0
Oct. 12,890, 10 5731 7559 0120 50.9 305 1,530 6.5
Nov. 75, 1 .0070 ol 10.8 40.8 .ol
Dec. [ © 0 0 3.2 8.4 [+
Yearly | 229,547,000 { 8 | | ] 1,530.0 3,122.8 326,54

Samples and Analyses by Mexican Section, Method C.

# Some months miseing

#* partly estimated




WATER BULLETIN NUMBER 21— INTERNATIONAL BOUNDARY AND WATER COMMISSION

CHEMICAL ANALYSES OF WATER SAMPLES FROM RIO GRANDE
AND TRIBUTARIES — 1951

The following chemical analyses are from composites made up periodically from independ-
ent water samples composed by taking from each sample an amount of water proportional to the
volume of river flow represented by that sample. This compositing and the determination of
the electrical conductivity of the individual water samples were done by the United States
Section of the International Boundary and Water Commission. The chemical analyses were made
by the Rubidoux Laboratory of the U. S. Department of Agriculture at Riverside, California.

To convert "Milligram Equivalents" to parts per million by weight, multiply each ion by
its appropriate conversion factor. These facters are (HCO3 plus COg), 30.5; C1, 35.5; 804,
48; Ca, 20; Mg, 12.16; Na, 23; NO3, 62. To convert tons per acre-foot to parts per million,
multiply tons per acre-foot by 735.5.

Electrical conductivity, reported in the following tables as BGx106 at 259C, is a rela-
tive measure of the total salt concentration in the water samples.

61

No. | Dissolved Solids Mean Mean Milligram Equivalents per Liter
Month | of [Tons co
Sam- | Fer'l  Total ECx10¢ | Boron % | % c 3
ples |Acre-l Tons | @25°C |p.pm.|PH | Ma| O Me o wko, | S ¢ | No,
Rio Grande at El Paso, Texas
Sampling by U. S. Ssotion
Jan. 31 | 1.76] 14,900 1,970] .33 | 8.0| & | 37 L.46 2.35 12,60 3.55 8.80 7.35 .01
Pob. 28 | 1.80] 1,800 | 2,010 .35 | 8.1] 66 454 2,30 13.28 3.6 9.05 7.60
Mer. 31 | 1.2 27,600 | 1,2% 7.6/ 55 | 31 3.78 1.57 6.47 2.85 5.33 3.78 .07
Apr. 30 [1.00f 35500 | 1,250 .19 | 7.9] 57 | 33 3.57 1.62 6.97 2.87 5.46 boz |
Mey 31 | 135 2k200 [ 1,520 | .2k | 7.7 61 | 3k h,08 1.81 9.12 3.00 6.91 5.20 .01
June 30 1.08 36,600 1,190 18 8.1 n k.06 1.62 6.54 3.00 5.3 3.70 Ol
Jaly 30 | 1.03 ,900 | 1,160 | .7 | 7.7| 53 | 30 3.46 1.77 6.26 2.88 5.25 3.50 03
Aug. 31 j1ah| sh500 [ 1,260 | .23 | 8.0l 55 | 32 3.88 1,82 6.89 3.21 5.7 k.00 .01
Sopt. 30 {1.4g| 25,500 | 1,680 .23 | 8.1] 593 Lys 2.15 10.08 3.75 7.23 6.0 |r
Oct. 31 [ 1.90] 13,200 | 2,020 .32 | 8.1 67 | 37 b4y 2.k4 13.85 1.35 8.17 7.66 |1
Yov. 30 | 1.85] 10,500 | 2,080 | .35 | 7.8| 65 | 35 5.61 2.26 13.45 5.05 8.75 7.50 .01
Dec. 31 | 1.87 9,910 | 2,070 | .37 | 7.8| 62 | 35 5.67 2.59 13.20 5.05 9.12 7.50 .01
Moan § [436% | 1.23)4 311,010 1,380 | .22 | 7.9[58 [ 33 3.98 1.8 7.90 3,20 6.07 L.53 .021]
Pertod Average 1.11| 613,000 | 1,220 53 | 30 .37 1.62 6.64 3.47 5.47 3.78
Tons of Constituents, 1951 27,300 7,630 62,300 | 33,k00 [ 99,500 55,000
Average Toms Period ~ 1930-195) 66,000 | 14,800 | 115,000 | 79,800 | 198,000 | 103,000
Srupling Jointly by Both Sections Rio Grande at Fort Quitman, Texas
Jan. 5 |3.92{ 20,800 W30 | W8 [7.9] 65| €1 10.50 5.19 29.18 3.30 127 27.80 .0
Ped. 7 | 464} 13,600 5,190 | 50 | 7.9 65 12.05 6.3 3h,72 2.99 15.90 34,51 .01
Mar., 5 |5.55 9,490 6,140 | 59 | 7.8| 67 | 68 12.85 7.96 42.58 1.54 18.87 43,24 .05
Apr. b |7.00| 3,35 7,650 | .73 [ 7.8]| 66 | 70 17.28 | 10.26 52,96 2.86 25.57 56.32 .01
bl 3 13.59 66.8 | b,150 1 35 [7.87159 | 68 n.72 5.57 2h.96 2.16 u.1n 28.22 .03
June 2 15,10 103 560 [ 53 | 7.8] 61| 68 15.65 7.35 36.13 3.90 15.23 39.84 Ol
July 2 13.78| 3,680 3,860 | .17 | 7.8 b9 | 67 15.15 1.99 19.30 2.70 10.38 26.40 .05
Aug. 1 69 5,k50 802 [ .12 [7.9] &k | 46 3.29 .98 3.35 2.12 1.93 3.55 | .ob
Bept. 6 |6.851 8,170 7,510 | .72 1 7.9] 64 | 69 18.57 9.83 51.46 3.20 21.75 55.20 .01
Oot. 6 |6.76! 9,190 Ty 6 [ 7.91 65 | 68 18.30 9.29 50.38 3.34 21.67 52,84 |p
Fov. 5 |6.a3 9,990 6, .60 |7.8] 64 | 65 17.47 8.27 45,74 k.o 20.39 47.00 .01
Dec. 3 }5.20| 10,800 5,720 | 56 |7.7| 63 | 63 1%.95 7.48 37.6k h.32 17.84 38.35 02
Moan 8 1449 [ 3.71 (¢ 95,249.8 | u,210 | ko7 | 7.9] 63 | 64 0.5k 5.13 26.80 2.90 12.4%0 27.39 o2k}
Period Average| 2.36 | 519,000 2,610 € | 55 7.57 3.08 16.71 3.95 8.70 15.18
Tons of Constituents, 1951 7,380 | 2,180 | 21,500 | 3,090 | 20,800 33,900
Average Tons Period _1930-1951 45,400 | 21,200 | 115,000 | 32,400 25,000 | 161,000
Rio Grande at Upper Presidio Station
Sempling by U. 8. Section
Jan. 3. 15,200 | 5,050 | .56 [7.9] 6} 63] 12.79 6.09 32.91 2.86 16.68 32.80 |t
ey 3%l e il 2113 218 BB | inl Xk | el k% | Bn "«
Mar. 2 6.6 €6 | &, 59 17,7 55| 62 au.B 9.58 | L.k 3.52 | 2559 .28 | .0
Apr. 4] '] -] 0
l:ry 2 5 281 | 1,000 | .08 |8.1| 60| 32 2.95 1.13 6.08 3.23 3.36 3.15 02
June 2 .90 517 889 | .05 |7.9] b3 21 2.62 1.01 2.7h 1.83 2.98 1.28 02
July 6 .50 2,300 585 | .08 |8.0| 47{ 20 2.30 55 2.69 2.59 1.96 112 | .08
Aug. 2 R} 816 507+ .10 |[7.8] W7 9 2.24 51 2.43 2.57 2.15 48 Ok
Bept. 5 51 2,860 566 | .16 {7.9| 33| 18 2.65 5k 2.43 2.25 2.3h 1.05 | .05
Oct. o |0 is o
Hov. [ o [+
Dec. o |o °
e 1.8 o | 1,79 | .23 |7.9] 59| 5@ 5.%2 2.09 10.68 2.53 6.16 9.64 | .038
i Hoid 1.96 ¢ V520 | 241 591 51f 6.58 | 2.6 | 13.21 | 3.10 :g’w 1;""
2 596 5,760 1,810 5020
Tone of Conatituenta, 11 0 | 87a0] koo | erys00 | 1103000 | 1187000

¢ Total @ Velghted mean #* Porcent of total oations ##* Percent of total anions T Trace & Flow inapprecieble
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No. Dissolved Solids

Mean Milligram Equivalents per Liter

Month of | Tons Mean
ont! co
Sam- | Per | Total | ECx10¢| Boron|  f % | %1 o M Na s
| 0 + S0, C
ples |ACfe Tons | @25°C|ppm. PR N | e Hto, ) 1| NO,
Rio Conchos at Cuchillo Parado, Chihuahua
Sempl by Mexican Section
Jen 13 92 29,800 975 20 | 8.1 46 ) 1k 3.90 1,38 b6k 2.79 5.54 1.38 .0k
Feb 10 3 39,700 T68 16 [8.17 43| 13 3.0 1.02 3.34 2.63 L.12 1.00 .ok
. 13 | .72 28,100 7hi 15 {8.0| 47| 2.95 92 3.45 2.ko 3.88 1.10 | .0k
Apr 12 18,400 981 | .7 |7.9| 51|18 3.61 1.20 5.03 2.4 5.63 172 |.05
13 86 31,000 865 21 |7.8| B8 [ 14 3.3 1.06 Las 2.78 Lol 122 |.02
June 12 71 26,600 726 22 [8.0] 48 | 15 2.99 .93 3.62 2.37 3.85 1.08 .02
July | .69 35,500 728 | a7 b7.8| kbt 13 3.09 1.01 3.30 2.60 3.86 1.00 |.03
Aug. | .83 22,400 gug | .22 [7.7| 48| 16 3.49 92 L.06 2.h5 k.76 135 |.03
Sept. 1 | .90 22,600 951 | .24 |8.1| 51|16 3,61 1.18 k.90 2,78 5.36 150 |.03
Oct. 13 | .99 22,500 [1,030 | .30 |7.9| 50 [ 16 3.80 1.39 5.20 2.50 6.52 1.70 |.03
Nov. 12 {1.00 21,700 {1,050 | .24 |7.8| 48 [ 16 i.30 1.34 5.25 2.90 6.35 .75 |.03
Dec. 10 |1.06 22,100 {1,110 25 [8.0] 48 | 16 L.62 1.%9 5.50 3.30 6.52 1.85 .03
Mean @ |$146 | .826]¢ 320,400 860 201 {7.9| 47115 3.49 1.11 4,13 2.63 4.81 1.29 .032
Period Average| -T48| 422,000 778 41 | 12 3.75 .915 3.20 2.56 4.ko 971
Tons of Constituents, 1951 36,900 7,120 | 50,100 | k2,300 | 122, 24,100
Average Tons Period  1935-1951 57,700 8,550 | 56,400 | 59,800 | 162,000 26,400
Rfo Conchos near Ojinaga, Chihuahua
Sempling by U. S. Section
Jan. 5 .95 29,700 991 | .21 | 8.0} k6| 17 L1k 1.32 470 2.90 5.56 1.70 .03
Feb. 5 .78 41,300 839 .19 | 8.0] bof 12 b.1h 1.05 3.53 3.33 k.32 1.08 .03
Mar. 5 76 29,800 787 | .16 | 7.9| k7] 17 3.03 1.0k 3.66 2.51 3.89 1.35 | .03
Apr. 5 |1.03 17,100 |1,070 | .28 |7.9| 51 18 L.o8 1.31 5.50 3.01 5.92 2.00 .02
May 6 .85 26,900 go2 | .17 | 7.9} b9 | 16 3.58 1.1 L.hg 2.61 5.01 1.4 .02
June 8 .81 30,300 8k | .23 | 8.0] bo| 13 L .92 3.57 2,31 5.23 1.4 .03
July 6 .78 38,000 819 | .16 {7.9] 3| 15 3.54 1.08 3.71 2.ho in 1.22 | .03
Aug. 6 78 19,300 801 | .18 | 7.7| 434 17 3.59 96 3.50 2.65 1.30 140 | .03
Sept. 5 9k 19,400 985 | .26 | 8.1 50| 18 3.85 1.28 5.06 2.90 5.43 1.80 |.03
Oct. 6 97 19,500 |1,060 | .29 | 8.0 50 | 18 3.99 1.h0 5.36 2.70 6.2k 2.00 |.02
Nov. 6 1.03 21,300 11,070 26 | 1.7] b9 | 16 4.30 1.34 5.48 3.05 6.33 1.85 .02
Dec. 6 |1.09 21,300 (1,10 | .25 |7.8| 48| 18 L7 1.2 5.63 3.21 6.55 2.0 |.03
Mean & |69 .86k ¢ 313,900 907 207 | 7.9| 46 | 16 3,89 1.4 4.26 2.77 5.06 1.47 .028
Period Average| .609| 564,000 651 38 | 14 3.335 797 2.56 2.56 3.19 .920
Tons of Constituents, 1951 38,500 6,850 18,400 41,800 { 120,000 25,800
Average Tons Period  1935-1951 84,100 12,200 | 74,100 98,200 | 193,000 41,100
Rio Grande at Johnson Ranch, Texas
Sampling by U. S. Section
Jen. 5 {1.35 39,500 | 1,470 | .26 |[8.0] 51| 31 5.26 1.87 7.58 3.33 7.03 458 |.01
Feb. 5 95 50,500 1,010 | .23 8.0 6 | 22 4,18 1.31 ho7h 2,91 5.13 2.25 03
Mar. 6 81 37,100 859 | .17 {7.8| 44| 15 3.88 .91 3.7h 2.70 k.52 1.28 |.ob
Apr. b [1.16 17,400 | 1,2h0 | 26 [7.9| 54 23 h.26 1.7 6.67 2.48 7.10 2.88 |.o2
May 7 28,500 957 | .22 [7.7| 49| 17 3.80 .99 4,63 2.85 5.0 1.62 |.03
June 5 70 29,300 Th8 16 (7.91 47|15 5.50 <73 3.69 2.75 3.77 1.16 <03
July 9 8k 52,500 861 | .19 [ 7.9 451 12 3.88 .86 h.o9 2.80 5.08 1.10 .ok
Aug. 8 .82 25,100 8ub | .21 | 8,0 b [ 14 3.94 .93 3.76 2.8 L6 1.20 |.ob
Sept 6 76 26,800 811 { .12 |8.2| 48[ 15 3.b5 19 3.97 2.80 413 1.25 | .0k
Oat 6 86 19,900 a9 | 8.24 514 17 3.h4 %5 %53 2.45 5.05 1.50 |.03
Fov 10 [1.09 23,200 | 1,160 | .25 |8.0( 50| 18 L.52 1.39 6.02 3.00 6.87 2.15 |.01
Dec. 5 113 22,100 | 1,180 | .25 |8.0| 50 | 19 4.61 1.k6 6.05 2.9 7.00 2.30 |.03
Mean & | $76 .918{¢ 381,900 966 | .202 | 8.0 48] 19 4.2 1.09 k72 2.8k 5.20 1.84 031
Poriod Average| .950| 633,000 | 31,020 L6 | 22 b 1.07 4.3 2.66 5.38 2.25
Tons of Constituents, 1951 45,600 7,500 | 61,400 | k9,000 | 141,000 36,900
Aversge Tons Period 1948-1951 80,100 | 11,800 | 98,600 | 73,600 | 234,000 72,k00
Rio Grande at Langtry, Texas
Sampling by U. S. Section
Jen. 8 [1.05 59,100 {1,170 2y [8.1] 46 | 29 h.31 1.89 5.50 2.85 5.46 3.35 .03
Feb. € | .55 61,500 |1,030 25 | 7.8 48 [ 2k 3.88 1.55 k.99 2.75 5.09 252 |.03
Mar. 9 75 51,800 785 16 | 7.9] 45| 18 3.01 1.31 3.56 ER 3.89 ERT
Apr. 7 76 25,700 839 19 | 8.0f b5 | 20 3.08 1.52 3.71 2,61 k.08 1.65 | .0k
May 10 59 49,300 635 o8 | 7.9] 81| 17 2.82 92 2.57 2,51 2.76 1.10 | .06
June 10 61 63,400 69 | .14 | 7.9] 38| 14 3.52 76 2.63 2.69 3.09 92 | .06
July 8 7 56,700 T3 06 | 8.0 1| 15 3.59 .92 3.26 2.60 b2 1.16 | .ob
Aug. 7 7h 35,800 772 17 j7.8] 3916 3.55 1.36 3.20 2.90 3.86 1.28 .05
Sept. 7 73 L2,000 T4 10 [8.1] b1 | 1k 3.7% 1.05 3.32 3.15 3.73 1.10 | .07
oct. 9 82 31,700 0 22 | 7.9] ¥ 17 3.59 1.51 3.92 3.05 k.50 1.60 .ol
Nov. T 8 32,400 89k 18 | 8.0| k2 [ 16 3.99 1.39 3.95 3.20 L.63 1.50 .03
Dec. 6 85 30,600 931 6 | 8.0 42| 18 3.85 1.67 L.08 3.25 8.5 1.75 .ol
Moan & |¢ o4 | .762|¢ 5ko0,000 80 | 155 1 7.9) 43| 18 3.53 1.23 3.59 2,78 L.o1 1.54 | 046
Period A‘?erage 795 8k7,000 803 45 | 23 3.65 1.13 3.90 2.56 4.16 2.02
Tons of Congtituents, 1951 68,100 | 14,h00 [ 79,500 | 81,700 | 186,000 52,600
Aversge Tons Period  1945-1951 106,000 | 20,000 | 130,000 |113,000 | 290,000 | 104,000

¢ Total © Weighted mean ** Percent of total cations

##x Percent of total anioms




WATER BULLETIN NUMBER 21— INTERNATIONAL BOUNDARY AND WATER COMMISSION

CHEMICAL ANALYSES OF WATER SAMPLES FROM RIO GRANDE

AND TRIBUTARIES — 1951

63

No. | Dissolved Sofids Mean Mean Milligram Equivalents per Liter
Month | of [Tons ¢
Sam- | Per Total ECx10¢ | Boron % 0,
o) o H Ca Na + SO 1
ples ?:;: Tons @25°C | p.p.m. P t‘_' o Mg HCO, 4 cl NO,
Pecos River near Comstock, Texas
1 U. S. Section
Jan. 15 k50| 68,400 | 5,080 .33 |7.8| 60| 64| 10.85 9.67 31.70 2.32 16.63% 3340 .03
Feb. b {463 66,200 | 5,190 1 .32 [7.8] 611 & | 11.h40 9.83 32.86 2.52 17.23 3h.60 |.04
Mar. 15 | 4.26| - 57,900 | 4,730 | .30 | 7.8 61| 64 9.89 8.18 29.k7 2,22 15,08 31.00 |.06
Apr. 15 | b2 43,700 4660 | .26 [7.8]| 61 | 64 10.15 8.80 29,22 2.18 15.23 30.44 | .04
May 17 |1.67| 33,600 | 2,000 | .14 | 7.7( 58 | 60 4.85 3.38 11.20 2.05 5.83 11.76 | .0k
June 15 | 2.75 26,200 3,10 | .22 | 8.0| 60 | 62 6.93 5.82 18.76 2.17 .62 19.55 | .ok
July 15 | 2.46 17,500 2,800 | .24 [ 7.9] 58| 61 6.38 5,45 16.72 2.37 8.60 17.b0 | .04
Aug., 15 | 3.29 28,200 3,710 | .32 | 7.8] 59 | 62 8.47 6.99 22,38 2.55 11.90 23,40 .03
Sept. i | 2.58 19,500 2,940 | .25 | 7.9 58 | 61 6.95 5.53 17.2h 2.60 9.02 18,10 | .ok
Oct. 16 [2.93| 21,800 | 3,290 | .28 | 7.7[ 58| 61 7.62 6.5 19.85 2.55 10.50 20.90 | .ok
Nov. 15 |2.83| 25,800 | 3,200 .23 | 7.8 58 | 61 7.77 6.22 19.10 2.80 10.19 20.05 | .02
Dec. 15 |3.33] 32,500 | 3,800 | .25 | 7.8 58| 62 8.92 7.21 22.67 2.85 12.05 24,00 | .03
Mean 4181 | 3.32(¢ k41,300 3,760 | .258 | 7.8| 60 | 63 8.42 7.07 22.95 2.39 12,00 24,10 | .038
Poriod Average| 3.96[1,346,000 | 1,190 55 | 56 | 12.30 7.8% 2h.b5 2.48 17.38 2k.82
Tons of Constituents, 1951 30,500 | 15,600 95,500 | 13,200 | 10k,000 | 155,000
Average Tons Period  1935-1951 114,000 | 4,100 | 260,000 | 35,000 | 386,000 | 407,000
Rio San Diego at Jiménez, Coahuila
Bampling by Mexican Section
Jan. I 36 1,270 ho2 05 (7.9 20 {17 2.59 .82 .85 2.25 1.19 .70 .05
Feb. 3 .38 1,010 425 | 20 [8.0]| 20| 16 2.67 75 .86 2.21 1.26 70 .05
Mer. L b6 1,510 466 | .16 [8.1| 20 15 2.91 .92 .96 2.75 1.25 72 .ok
Apr. b A7 1,160 ¥8 | .1 (80| 2316 2.92 Bk 1.10 2.83 1.27 .78 .03
May 6 39 5,920 529 | .07 [7.8]| 15| 13 3.28 55 .68 2.60 1.21 58 .ob
June I3 .30 2,540 329 | .06 (8.1 13|12 2.66 .60 .48 2.41 59 he .1
July 4 33 1,310 367 o7 |8.1]18( 15 2.31 Tk .67 2.35 77 .55 .05
Aug. 4 32 819 38 | .07 |83 2 |21 1.9% .82 .69 1.88 .88 72 .02
Sept. 4 o 1,290 Wy | o3 [8.2] 15| 15 3.30 .78 71 3.20 .91 12 Ok
Oct. 3 37 1,k60 425 o9 [8.1] 19} 19 2.75 .98 .86 2,75 93 .85 04
Nov. L .39 1,410 431 09 |8.21 16| 14 3%.06 15 3 2.90 1.02 65 .ok
Dec. " .37 1,050 41k o7 | 8.0f 15| 1 2.81 B .64 2.70 .96 .60 O
Mean © |$ 48 .370| 21,149 407 076 [8.0[17 | 15 2.87 712 71k 2.57 1.00 .618 052
Period Aversge| .H0O| 21,100 43 19 | 16 2.97 757 848 2.60 1.16 742
Tons of Constituents, 1951 u,bgg 672 1,270 6,090 3,730 1,500
Average Tons Period 1950-1951 4,2 661 1,400 5,700 &, 1,890
Rio San Rodrigo near El Moral. Coahuila
Sempling by Mexican Section
Jan. 4 b 413 501 | .05 [7.8|2% j21 2.12 1.10 1.20 2.03 1.75 1.05 |.18
Feb. 2 31 207 31 | .05 |1.8|12] 6 2.68 .62 k3 2,93 50 2 o3
Mar. 4 5 302 1.7 (8117 f13 3.19 N .81 3.05 111 66 |01
Apr. 4 A 2u8 459 |2 (7925 117 2.68 .86 1.05 2.33 1.38 8o |.09
May 3 .39 5,600 425 | .11 (7.8 18 |16 2.89 72 78 2.65 1.0k 72 .06
June I ko 2,290 438 o8 |8.0]l15 |11 3.39 JL a5 3.15 .95 Sk a1
July i .o 2,520 432 | .08 18,0118 |13 2.85 .81 .80 2.91 97 60 |1
Aug. b 32 1,250 343 o9 [8.a1)mn |11 2.59 13 A3 2.75 .50 o |Loh
Sept. 4 31 797 37 | .08 |8.0[10 | 9 2.69 .78 .39 2.82 7 34 |.oh
Oct. 34 35 802 bos | .06 |7.9]|16 |15 2.60 87 6h 2,68 81 65 |.06
Noy. 4 S6 1,100 4ol W07 8.1 16 |13 3.52 i .82 3.5 1.06 70 20
Dec. b .39 718 53 07 18.0] 1k |22 3.02 79 63 3.05 B4 55 .03
Mean § |45 .385 16 16,247 421 | .088 [7.9| 16 | 14 2.93 765 719 2.83 926 612 |.076
Period Aver: 375 11,400 b3 16 | 1k 2.84 760 .700 2.75 .906 598
Tons of Constituents, 1951 3,370 534 950 4,960 2,560 1,250
Aversge Toma Period 1950-1951 2,350 382 666 3,470 1,800 8716
Rio Grande at Eagle Pass, Texas
Ssmpling by Mexican Section
Jan. 27 |1.ab 103,000 | 1,350 | .10 [8.0) 53 | U5 3,74 2. 6.99 2.16 k.99 5.88 .05
Feb. 2k 1,15 103,000 | 1,340 | .17 [7.8| 51| M 4.16 2,34 6.65 2.60 5.21 5.2 |.07
Mar. 27 95 97,800 | 1,200 { .17 {7.9| 51| ko 3.18 1.98 5.41 2,17 L.k h.ok 06
Apr. 2k [1.02 61,400 | 1,2k0 { .13 |7.9( 51| 43 3.56 2.24 6.07 2,21 k.36 5.01 |.o7
May 9 .62 108,000 é8 1 .09 {7.7| 38| 30 3.13 1.04 2.58 2.63 2,15 2.0% .0k
June 26 | .61 95,300 712 | .10 |8.0 36 | 26 3,74 .95 2.6 2.87 2.39 1.90 {.03
July 26 76 ,200 843 | .15 [7.9] 45| 27 ERN 1.35 3.67 2.71 3.58 2.30 .06
Aug. 26 72 51,200 Blo | .16 |8.2] 43| 28 3,31 1.25 3.7 2.63 5.14 2.26 .06
Sept. 25 82 70,700 931 | .10 [ 8.0} kb | 32 3.7 1.45 L 2.85 3.46 3.00 .06
Oct? 27 T3 7,800 89 | 13 {7.8]| 431 33 3.15 1.62 3.67 2.63 3.00 2.75 .05
Nov. 26 85 55,100 968 | .16 | 8.2 k2 | 31 3.9 1.73 4,13 3.30 3.57 3.05 .06
Dec. 27 96 54,600 | 1,090 1 | 8.0 b5 | 36 &.ob 2.02 L.87 3.15 3.99 4.00 .05
82814 907,700 953 | 127 17.9] 45| 35 3.56 1.59 y.27 2.65 3.58 3.29 | .052
’:,:‘1‘03 A?S;’-k o|1.02 02,758,000 1,150 %7 | 39 k.32 1.80 5.37 2.4 .56 k.46
1951 106,000 | 28,800 | 146,000 |120,000 | 249,000 | 174,000
1:2: o ﬁﬁtﬁ'ﬁﬁ” 19335-1951 318, 000 80,400 | 454,000 |270,000 | 805,000 581,000

¢ Total

B Weighted mean ** Percent of total cations

#** Percent of total anions
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CHEMICAL ANALYSES OF WATER SAMPLES FROM RIO GRANDE
AND TRIBUTARIES — 1851

No, | Dissolved Solids M Mean Milligram Equivalents per Liter
ean
Month | of [ Tons co
Sam- | Per | Total ECx108 | Boron % | % s
des |Acred Tom | @25°C|ppm. MiNlcal © Mg N ko, | 5 o | No,
Rio Salado at Cd. Guerrero, Tamaulipas
Sanpling by Mexican Section
Jan. 12 .19 L83 881 | a0 |7.8]37 (2 3.60 1.80 3.28 2.27 4.56 195 |.03
Peb. 5 |1.85 684 11,990 39 |77 w28 7.88 L7 8.86 1.81 13.76 5.95 .06
Mer. 5 |s.a6 28,300 |[b,620 [1.15 g.e Uy | 29 | 17.77 13.35 24,38 2,25 37.26 13.92 |.05
Apr. 5 (1.6 ,6h0 1,560 | .53 L0 46|33 5.79 .82 7.36 2,05 5T 5.20 |.03
May 7 .59 16,600 675 A3 177|325 3.7 93 2.45 2.18 2.76 170 |.06
June 9 L5 23,100 506 16 8.0 32 | 2 2.81 70 1.63 2,11 1.80 1.10 .10
July 3 .69 315 1 A7 |77 33 22 3.80 1,14 2.48 1.65 L.13 1.70 W1
Aug. [ .86 2,120 920 |0 [ L6 | 33 3. 1.66 k.34 1.21 5.05 3.07 03
Sept. [ e 40,000 k3 |7 8.0 26 | 16 2.51 64 1.13 1.90 1.69 70 |.08
Oct. 4|30 19,100 3 |10 {7.9]30 21 1.7 .56 .98 1.60 .98 J0 |
Nov. 3 | .80 2,540 868 | .19 (8.0 361 2% 3.96 1.6 3.21 2.9 4.0 215 |.2a
Dec. 3 [raa 1,110 |1,210 .29 |8.2| k| 30 L.85 2.46 5.06 1.80 6.72 3.70 .17
Moan § 14 60 541 138,992 573 3 | 22 2.87 1.00 2.00 1.91 2,61 1.33 LOTh
Period Average| .899| 223,000 9h2 o |27 4.25 1.70 3.89 .92 5.27 2.64
Tons of Constituents, 1951 20,100 4,250 | 16,100 | 20;k00 | L3,800 16,500
Average Tons Period 1935-1951 28,700 6,980 | 30,200 19,800 | 85,400 31,600
Rio Grande at Roma, Texas
Ssmpling by Mexican Section
Jen, 31 {1.15 108,000 | 1,350 | .19 [8.0f 51 | Mk 4.00 2.43 6.90 243 h.95 5.86 | .ok
Fob. 28 |[1.19 98,300 | 1,b00 1 .18 [ 7.9] 53 | 44 3.96 2,48 7.38 2.20 5.43 6.08 | .04
Mar. 31 [2.18 125,000 | 1,350 | .21 | 7.8] 49| 37 %] 2.4 6.59 2,52 5.76 Lok | .06
Apr. 30 S 70,100 | 1,110 | .17 | 7.9] 8| 39 3.69 1.86 5.07 2.37 4,13 L.28 2k
May 10 | .58 187,000 60| .20 |7.7| 38| 29 3.23 89 2,50 2.57 2.27 1.98 |.ob
June 30 | .5 160,000 5181 .09 [7.8]31] 2 2.9 1.08 1.83 2.35 2.05 135 |.a1
July 31 .78 k2,100 891} .20 |7.7] W7 | 33 2.96 1.51 k.1h 2.21 3.63 2.90 Job
Aug. 3 .78 59,000 8o} .18 |7.9] 4h | 28 3.k 1.37 3.90 2.5 3.86 2.4 .ol
Sept. 30 | .60 27h,000 62 | 20 |7.5] b2 | 2k 2.9 72 2.63 2,40 2.37 155 |.03
oct. 30 | .60 , é39 | .13 |7.8| W1 29 2.9 .98 2.73 2.33 2,47 2.00 |.06
Yov. 3 | .81 €3,900 919 | .15 | 8.0} b | 33 3.5k 1.59 4.05 2,70 3.55 3.05 .05
Dec. 3 | 90 59,500 | 1,060 | .17 |[8.1] 50 | 38 3.2 1.99 5.12 2.20 (%] 3.90 |
Moen ® ¢343 | .721[41,333,300 814 | .129 [ 7.7{ 83 | 32 3,27 1.27 3.48 2.k2 3.06 2.58 | .05k
Period Aver: T4 2,212,000 8s7 46| 35 3.23 1.28 3.8 2.22 3.22 2.96
Tona of Constituents, 1951 165,000 | 38,800 { 201,000 {186,000 | 370,000 | 230,000
Average Tons Period  19h4k-1951 263,000 | 63,100 | 358,000 |275,000 ) 426,000
North Floodway near Sebastian, Texas
Sewpling by U. 8. Sectlon
Jan. 5 |38 4,220 | b,290 | 2.50 7.9 62 | 59 9.33 7.30 21.52 2.52 15.30 26.0h | .06
Feb. 5 |3.86 5,670 | 4,280} 2,27 [7.8] 61 [ 59| 10.18 6.9 26.68 3.58 1h.69 26.10 | .05
Mar. b |b.35 ,740 | 2,790 | 2.52 {8.1] 62 | 60 10.58 8.25 304k 2.54 17.14 29.80 .06
Apr. 5 5.3 1,700 | 5,890 | 3.67 {7.8] 62 | &1 14,00 10.13 38.84 2.80 21.47 38.62 .18
May b 438 2k, 4,800 | 2.82 [7.8] 63 | 61 10.7k 7.82 30.99 2.38 16.85 30.76 .06
June 5 |2.68 24,100 | 2,950 | 1.25 [ 7.7 60| 59 7.70 by 17.81 2.7 9.69 17.55 | .o
July 5 |k.01 15, 4,380 | 2.63[7.8] 99| 62 11.35 6.99 26.9% 3.30 1k.65 27.80 Oh
Aug. 5 (3.73 8,210 | 4,070 | 2.40 | 8.1} 65| 60 8.87 6.72 26.04 2.20 14,66 24.80 .02
Sept. 3 1.9 31,700 | 2,210 | .80 |B.oj 57 | 57 6.14 3.42 12,44 2.5 6.97 .60 | .03
oct. 5 k.32 24,500 | h,690 | 2.79 [7.9| 59 [ 60 | 12.30 8.00 29.34 4.3 15.30 30,00 | .Oh
Nov. L [3.95 15,400 | 4,340 | 2,28 [8.0) 58 | 59 11.72 7.42 26.77 &.50 1k.59 27.00 .03
Dec. 5 k.09 7,480 | 4,5%0 | 1.9%18.01 57159 ] 1.8 8.70 27.52 k.90 14.81 28.70 |T
Mean § K 020 | 3,650 | 1.88 (7.9 60| 60 9.22 <95 22.47 2,96 12.28 22.51 .okb
Feriod Af: 232 ’ Rz;ooo 2,470 8| 56| 651 %4 14,42 2,61 847 u.;s
Tons of Constituents, 1951 14,100 5,530 [ 39,500 6,900 | k5,100 61,000
A Tons Period  1941-1951 11,600 4,350 29,500 7,090 | 36,200 Ik, 100
® Zatimated T Trace © Total @ Volghted mean #» Percemt of total cstions ##+ Percent of total anions
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ELECTRICAL CONDUCTIVITY OF WATER SAMPLES

[:1]

1951
ECx108 ECx108 ECx10¢ ECx10¢ ECx106 ECx10¢ ECx10¢ ECx10¢ ECx10¢ ECx108
Date @25°C Date @25°C Date @25°C Date @25°C Date @25°C Date @25°C Date @25°C Date @25°C Date @25°C Date @25°C
Rio Grande at El Paso, Texas

January February March April May July August September October November
1 2,020 7 1,990 [ 16 1,090 [ 22 1,290 |29 1,550 5 1,110 | 11 1,350 | 17 1,770 2,110 | 30 2,040
2 2,030 | 8 1,990 [ 17 1,090 | 23 1,160 | 30 1,510 | 6 1,100 | 12 1,300 | 18 1,750 { 25 2,100 | December
3 2,020 9. 2,080 | 18 1,090 | 2k 1,270 | 31 1,530 7 1,30 [ 13 1,410 | 19 1,750 | 26 2,080 1 2,030
& 1,950 | 10 2,020 |19 1,090 | 25 1,230 June 8 1,280 | 14 1,210 | 20 1,770 | 27 2,100 | 2 2,090
5 2,020 | 11 2,060 | 20 1,080 [ 26 1,270 | 1 1,550 | 9 1,360 | 15 1,200 | 21 1,800 | 28 2,100 | 3 2,050
6 2,020 | 12 2,080 |21 1,150 | 27 1,280 2 1,50 | 10 1,270 | 16 1,260 | 22 1,810 | 29 2,120 k2,060
7 1,950 | 13 1,960 | 22 1,160 | 28 1,560 3 1,40 [ 11 1,270 | 17 1,190 | 23 1,820 | 30 2,060 5 2,070
8 2,030 | 1k 1,980 | 23 1,190 | 29 1,ko0 4 1,370 [ 12 1,330 | 18 1,150 | 24 1,840 | 31 1,980 6 2,100
9 2,030 | 15 2,000 |[2h 1,180 | 30 1,450 | 5 1,k20 | 13 1,290 | 19 1,230 | 25 1,880 | November 7 2,100
10 1,900 | 16 2,150 [ 25 1,220 May 6 1,570 | 1% 1,180 | 20 1,200 | 26 1,910 | 1 2,060 | 8 2,020
11 2,090 | 17 2,100 | 26 1,090 | 1 1,300 | 7 1,k70 |15 1,070 | 21 1,200 { 27 1,930 { 2 2,090 | 9 2,020
12 1,920 | 18 2,020 | 27 1,090 { 2 1,340 | 8 1,b90 { 16 1,1k0 | 22 1,190 | 28 1,950 | 3 2,100 | 10 2,060
13 1,950 | 19 2,110 | 28 1,090 3 1,280 9 1,530 | 17 1,120 | 23 1,200 | 29 1,940 L 2,010 | 11 2,050
ik 1,910 | 20 2,000 |29 1,070 | & 1,310 [ 10 1,k70 | 18 1,060 | 2& 1,230 | 30 1,930 | 5 2,010 | 12 2,070
15 1,910 | 21 1,990 | 30 1,230 | 5 1,260 [ 11 1,440 | 19 1,170 [ 25 1,200 | October 6 2,060 | 13 2,060
16 1,950 | 22 1,990 | 31 1,210 | 6 1,410 | 12 1,350 | 20 1,190 | 26 1,220 | 1 1,950 [. 7 2,020 | 14 2,080
17 1,970 | 23 2,050 April 7 1,430 | 13 1,270 j 21 1,100 | 27 1,260 | 2 1,970 | 8 2,020 | 15 2,050
18 1,950 | 24 2,020 | 1 1,090 | B 1,520 | 1k 1,260 | 22 1,120 | 28 1,260 | 3 1,580 | 9 2,010 | 16 2,060
19 1,940 | 25 2,100 | 2 1,170 | 9 1,560 | 15 1,230 | @3 1,160 | 29 1,310 | 4 1,970 | 10 2,010 | 17 2,090
20 1,990 | 26 2,080 3 1,290 | 10 1,610 | 16 1,200 | 24 1,130 | 30 1,370 5 1,970 | 11 2,000 | 18 2,080
21 2,090 | 27 2,070 4 1,180 | 11 1,680 | 17 1,160 | 25 1,100 | 31 1,390 6 1,9%0 | 12 1,980 | 19 2,090
22 1,950 | 28 2,100 | 5 1,310 | 12 1,640 | 18 1,070 | 26 1,110 | September [ 7 1,940 [ 13 2,010 | 20 2,120
23 1,980 March 6 1,320 | 13 1,590 | 19 1,080 | 27 1,030 | 1 1,530 | 8 1,950 | 14 2,040 | 21 2,080
2k 2,010 1 2,120 7 1,210 | 14 1,620 | 20 1,1k0 | 28 1,160 2 1,630 9 2,000 [ 15 2,030 | 22 2,080
25 2,010 2 1,960 8 1,360 | 15 1,870 | 21 1,0k0 | 29 1,180 3 1,650 | 10 2,000 | 16 2,000 | 23 2,070
26 2,030 | 3 2,270 | 9 1,220 | 16 1,550 | 22 1,130 { 30 1,100 | % 1,720 | 11 2,030 | 17 2,050 | 2% 2,090
27 1,980 | 4 2,170 | 10 1,250 | 17 1,660 | 23 1,070 | 31 1,150 { 5 1,730 | 12 2,060 | 18 2,030 [ 25 2,080
28 2,020 5 2,220 | 11 1,280 { 18 1,6k0 | 24 1,080 August 6 1,640 | 13 2,080 | 19 2,020 | 26 2,060
29 1,970 6 2,150 | 12 1,160 | 19 1,520 | @5 1,100 1 1,150 7 1,680 | 1% 2,080 | 20 2,020 | 27 2,080
30 2,000 7 2,190 | 13 1,250 | 20 1,540 | 26 1,1k0 2 1,1 8 1,690 | 15 2,080 | 21 2,030 | 28 2,070
31 2,050 8 2,160 | 1% 1,120 | 21 1,540 | 27 1,130 3 1,210 9 1,640 | 16 2,080 | 22 2,050 | 29 2,070
February 9 2,160 | 15 1,080 { 22 1,660 | 28 1,040 L 1,270 | 10 1,570 | 17 2,080 | 23 2,010 | 30 2,070
1 2,020 | 10 2,160 | 16 1,120 | 23 1,630 | 29 1,070 5 1,230 | 11 1, 8 2,100 | 24 2,020 | 31 2,090

2 1,810 | 11 1,240 [ 17 1,280 | 24 1,500 } 30 1,130 6 1,230 | 12 1,520 | 19 2,110 | 25 2,000

3 1,860 | 12 1,260 | 18 1,360 | 25 1,530 Ju. 7 1,230 | 13 1,520 | 20 2,110 | 26 2,030

L 1,880 ] 13 1,180 | 19 1,160 [ 26 1,560 | 1 1,270 f 8 1,310 | 1k 1,550 | 21 2,1k0 | 27 2,040

5 2,040 | 14 1,110 | 20 1,240 | 27 1,530 3 1,110 9 1,310 | 15 1,530 | 22 2,110 | 28 2,020

6 2,030 [ 15 1,050 | 21 1,130 | 28 1,590 | & 1,210 | 10 1,320 | 16 1,680 | 23 2,100 | 29 2,0

Rio Grande at Fort Quitman, Texas

January February February March May July September October October November
4,250 1 k990 [ 28 6,020 | 28 6,670 2 k110 5 843 L 6,310 3 7,610 | 31 6,910 | 29 6,160
10 4,360 3 4,600 March April 9 4,110 | 18 4,070 5 8,050 9 7,450 | November December
17 4,310 8 u,780 7 6,130 b 7,890 | 16 h,210 August 12 8,610 | 10 7,730 { 13 6,850 5 6,330
20 4,420 | 15 5,550 | 10 6,020 7 17,830 June 30 787 | 18 6,730 | 17 6,650 | 14 7,360 | 12 6,450
2k 4,900 | 17 5,460 | 34 6,020 | 11 7,770 6 7,100 | 30 801 | 19 7,500} 2k 7,440 | 21 6,850 | 26 5,110

21 5,780 | 21 6,410 { 18 6,430 | 13 3,740 | 30 781 | 26 7,860 | 2% 7,680 | 28 5,870

Rio Grande at Upper Presidio Station
January January February May June July July August September | September
6 5,160 | 30 5,050 | 23 6,k10 [ 25 991 6 1,090 15 500 | 25 565 | 30 Loy 1 760 6 715
14 5,000 | February | 27 6,760 | 27 1,250 July 15 u59] 2 59| 30 502 1 752 15 470
20 5,050 3 5,290 March June 3 332 | 25 566 | 26 579 | 30 502 2 699 | 16 76
26 4,980 | 9 5,700 3 6,90 | 4 80| 6 35|25 566|228 719 30 S0L| 2 694 22 701
15 6,060 9 7,000
Rio Conchos at Cuchillo Parado, Chihuahua

Februar: March April Aungust September October November
im{%{o 86{ 19 86|25 92030 | & 39| 3 7ea| 5 9o4| 10 1,050] 21 1,060
5 998{ 12 81|21 88| 2 938 June 6 71691 6 825! 7 996] 12 1,030 23 1,070
5 1,010 | 1b 190 | 23 854 | 30 885 1 T05 9 807 8 8Lk | 12 877 15 1,070 26 1,060
8 1,030 | 16 760 | 26 840 May L 691 ] 11 7911 11 834 | 14 1,060 | 17 1,010 | 28 1,070
10 '9BB{ 19 87|28 86| 2 93| 6 T6| 13 93| 11 BE6| 17 999 | 22 1,0k0) 30 1,070
12 997 | 21 T4 | 30 940 i 891 8 671 16 603 | 13 828 | 19 899 | 2k 1,040 | December
15 g28 | 26 627 April T 920 | 11 723 | 16 6061 15 900 | 19 9ok | 26 1,020 3 1,040
17 966|288 e8| 2 ow| 9 oul13 qi2|1y ek| 1y 7982l  grh] 29 gk > Lgrso
19 99k March L 1,040 | 11 915 | 15 707 | 18 648 | 20 877 | 2k 893 | 31 995 7 1,080
22 1,030 2 694 6 1,070 | 14 93k | 18 ér2 | 20 7481 22 915 | 26 912 | November 10 1,170
2, 11| 5 Tok| 9 93| 16 956| 20 699 23  TH6| 2k 28 89| 2 95| 17 1,(1)30
29 99| 7 e |13 1,0%0| 18 81|22 77|25 7MY 835 | October 5 1,020 | 19 1,090
801 | 16 1,020 21 781 27 803| 27 686| 29 927 1 7 1,070| 21 1,100
o | 12 38|18 om|23 @8|es 73|30 82 3 k| 3 9wl 9 1,00 &k 1,120
Iai‘ebr 906 | 14 7hs | 20 91k | 25 843 Ju Auguet September 5 1,030 | 14 1,050] 28 1,130
7 803 | 16 731 | 23 900 | 28 818 2 778 1 195 3 925 8 1,010 | 16 1,020} 31 1,100
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1951
ECx10¢ ECx108 ECx10¢ ECx10¢ ECx10¢ ECx10¢ ECx10¢ ECx10¢ ECx10¢ ECx10¢
Date % | Dare ECKI¥ | pate ECHIT | Date Gsec | Date gsec Oate @asic | P*° @25°C | P @25°C | P2 @25°C Date g25°C
Rio Conchos near Ojinaga, Chihuahua
January February March May June July August September Qctober November
3 1,050 |16 789 |2 96| 3 90| ¥ 1,180 | 2 78| 7 88k | 17 1,060 | 20 1,080 | 28 1,100
12 1,060 | 22 755 April 11 9715 8 71| 7 821|135 81|24 939129 1,060 | December
22 885 |28 79| 5 1,120 |1 808 | 11 685 |10 795 | 17 9kk | 28 994 | November 3 1,110
25  92b March 12 1,130 {17 912 |15 787 | 1 928 ) 22 952 | October 2 1,030 | 7 1,110
30 98| 3 724 |19 1,090 |21 925 | =0 709 | 25 771 | 29 M2 | 1 1,020 8 1,070 | 12 1,160
February 8 686 | 26 923 | 28 823 | 25 8u8 | 27 757 | September 5 1,020 | 12 1,050 | 19 1,160
2 1,030 | 15 684 | 30 1,040 June 29 89 August 7 977 | 10 1,050 | 19 1,070 | 24 1,150
8 864 | 22 852 1 T75 3 802 | 12 893 | 15 1,0k0 | 23 1,090 | 28 1,130
Rio Grande at Johnson Ranch, Texas
January February April May July August September October November December
1 1l,hko | 21 826 1 1,120 | 21 1,090 1 1,020 2 865 N 874 | 18 407 | 13 1,130 | 17 1,200
12 1,470 | 27 807 | 10 1,170 | 24 548 4 1,250 6 gkt 8 902 | 19 952 | 16 1,090 | 2k 1,200
15 1,580 March 7 1,250 |27 Bew | 8 817 |11 831 {12 485 | 25 1,080 | 19 1,140 | 31 1,200
16 1,460 | 5 849 | 24 1,3h0 June W 955 | 13 560 | 16 866 | 29 540 | 23 1,160
2% 1,h50 | 10 867 May 2 557 | 16 697 | 15 662 | 24 975 | November 27 1,140
February | 11 793 6 1,260 | b 508 | 18 760 | 23 1,052 | 30 1,050 | & 1,150 [ 30 1,150
2 1,k00 | 18 830 8 1,150 |11 825 | 20 552 | 29 1,07k October 5 1,110 | December
13 1,120 | 26 791 § 13 957 | 19 854 | 25 740 | 30 766 | 7 1,180 6 1,130 3 1,150
15 952 | 27 804 | 15 1,110 | 25 943 | 29 722 15 1,150 9 1,110 | 10 1,180
Rio Grande at Langtry, Texas
Januvary February March April May June July September October November
2 1,180 {10 1,190 |21 816 | 25 8ok | 26 683 121 730 | 28 805 T 809 | 22 1,040 | 20 929
5 986 | 12 1,140 | 23 T46 May 29 611 | 26 825 August 8 638 | 25 737 | 25 911
8 1,070 | 26 987 | 27 810 1 927 June 30 772 2 739 | 15 102 {27 752 | December
12 1,170 | 23 908 | 29 797 3 959 2 846 July 3 703 |21 771, | 30 879 2 912
15 1,160 | 23 871 April 7 980 L 7h8 2 730 8 790 | 26 773 | 31 926 | 10 906
19 1,170 March 5 761 9 967 L 671 6 392 9 705 | 28 831 | November 13 k2
22 1,310 1 871 | 10 871 |11 675 5 695 | 10 927 | 17 620 October 3 T46 | 20 932
1,160 2 762 | 12 866 | 12 178 6 69k | 13 79% | 20 1,023 828 T 637 | 23 950
Fevrusry | 9 747 |17 870 |16 91k | 8 67k |17 709 | 27 716 | 7 81 |10 958 |29 9k
3 1,060 (12 756 |19 777 |16 295 | 12 360 | 20 1,070 | September | 13 8u0 | 14 ke
5 1,110 {15 779 |2+ 808 |22 W30 |19 15 |25 6th | 1 9k5 19 927 {17 931
Pecos River near Comstock, Texas
Jam February March April May Ju August September October December
1 4,930 | 10 5,170 [ 20 4,580 327 4,590 | 29 3,240 2 3,170 9 2,690 | 18 2,790 |27 2,890 2 3,550
3 4,980 | 12 5,120 | 22 L,480 |29 14,030 |31 3,220 | W 3,150 ) 11 2,560 | 20 1,800 |29 3,180 | Lk 3,680
5 5,060 | 1k 5,200 | 24 k,500 May June 6 2,930 |13 2,820 [22 1,780 i 31 3,210 6 3,600
7 5,090 | 16 5,170 | 26 k600 | 1 010 [ 2 2,520 | 8 2,7h0 | 15 2,590 24k 2,750 | November 8 3,590
9 5,170 | 18 5,120 | 28 1,670 3 4,210 % 3,080 |10 2,860 | 19 2,720 |26 2,80 2 3,220 | 10 3,740
1 5,10 | 20 5,220 | 30 4,190 5 4,180 6 1,790 | 12 2,790 |21 2,590 | 28 3,050 k3,170 | 12 3,740
13 5,010 | 22 5,310 April 7 k4,340 8 3,070 | 1k 2,710 | 23 2,610 October 6 3,070 | 1k 3,620
15 5,060 | 2% 5,370 1 4,510 9 4,060 | 10 2,890 | 16 2,920 | 25 2,590 1 3,200 8 3,080 | 16 3,840
17 5,010 | 26 5,090 3 hh50 |11 647 | 12 3,180 | 18 2,860 | 27 3,930 3 3,k00 | 10 3,170 | 18 3,890
19 5,040 |28 5,340 | 5 b500 |11 837 | 1b 3,530 |20 2,970 | 29 g,5k0 | 5 3,650 12 3,060 | 20 3,890
21 5,040 March 7 w810 |13 1,90 |16 3,5%0 |22 2,670 |31 7,150 i T 3,860 | 1b 3,020 | 22 3,860
25 4,980 | 2 5,050 | 9 4,810 |15 1,230 | 18 3,810 | 2 2,650 } September | 9 3,640 | 16 3,160 | 24 k4,000
25 5,000 | & 1,970 | 11 4,900 |17 2,710 | 20 3,770 {26 2,790 | 2 5,580 | 11 3,500 | 18 3,090 | 26 4,080
27 5,010 | 6 4,830 |13 k770 |19 3,280 | 22 3,520 | 28 2,700 5 3,550 | 13 3,500 | 20 3,150 |28 3,980
31 5,090 8 4,850 | 15 4,880 |21 3,3k0 | 24 3,290 {30 2,920 6 3,340 |15 3,410 | 22 3,140 | 30 4,000
February | 10 4,780 |17 4,880 |23 1,750 | 26 3,280 August 8 3,2% |17 3,410 | 2k 3,140
2 5,120 |12 4,810 [19 4,510 [2k 852 |28 3,260 | 1 2,850 | 10 3,070 |19 3,390 | 26 3,390
L 5,140 |14 b4,5h0 {21 4,550 12k 787 | 30 3,230 3 2,520 |12 3,00 |21 3,150 | 28 3,460
6 5,090 | 16 4,560 | 23 1,590 |25 691 5 2,780 | 1k 3,00 |25 3,190 | 30 3,520
8 5,120 |18 k4,540 | 25 h,770 |27 1,020 7 2,750 | 16 3,000 |25 2,950
Rio San Diego at Jiménez, Coahuila
January February April May June August September October November December
5 o5l {16 330 | 3 25| 9 555123 509 2 209 | 1 287 | 2 290 | 2 30| 1 301
9 435 March 10 653 | 14 413 July 8 543 8 549 9 455 9 620 8 606
16 4o | 1 321 )17 313 June o 320 |17 283 |+ 275 |16 285 (16 539 |15 337
2k €82 8 319 | 23 LBy 2 230 | 10 398 | o4 283 | 22 298 | 2b sk7 | o4 453 | 25 57k
February |16 615 11 309 |17 305
1 3 23 575 | 2 80 |15 59k |k 650
Rio San Rodrigo near El Moral, Coahuila
January February + April May June July September October November December
3 s j16 %0 | 3 215 |2 e8o [15 59 24 650 | 1 287 | @ B90 | 2 310 ) 1 301
9 3 March 16 655 |9 555 |23 529 | August 8 sk | 9 W5 | 9 620 | 8 606
6 W0 | 1 3eL |17 313 [k M3 July 2 209 |14 275 {16 285 |16 539 |15 537
24 682 | 8 319 |23 48k June o 30 | B8 5b3 j22 298 |2k 5hY | 2b W53 |25 574
February | 16 615 2 230 | 10 398 | 17 283
1 348 |23 575 1 309 {17 305 j2k 283




WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION 67

ELECTRICAL CONDUCTIVITY OF WATER SAMPLES

1951
ECxI08] ECx108] . ECx108|, . ECx105|,  ECxI0S|. . ECx105| . . ECxI0f| — ECxI0S| ECxIGF] . ECx108
Date g50c | Date ga5oc I Date @25°C l""‘ @25°C {D‘" @25°C | D3t @asec | Pate @asec | D2t @asec | Date @25ec | Date @zs=cl

Rio Grande at Eagle Pass, Texas §

January February March April My July August September October December
1,4%0 [ 6 1,260 | 15 1,070 | 23 1,330 | 31 692 | 6 842 | 1k 796 | 20 796 | 27  A33 1,030

1,430 { 7 1,390 [ 16 1,070 | 24 1,230 June 7 83|15 8121 T795]|29 435

1 3

2 b

3 1,k 8 1,330 | 17 1,020 { 25 1,310 1 702 9 915 | 16 814 | 22 795 | 30 592 5 1,000
b 1,320 9 1,30 19 1,120 | 26 1,220 2 736 {10 787 |17 806 | 24 784 [ 31 875 6 1,050
5 1,310 | 10 1,300 | 20 1,000 [ 27 1,290 | L 72011 783 |18 725 25 753 | November 7 1,050
6 1,200 | 12 1,030 | 21 1,050 | 28 1,110 | 5 B0 |12 B2 |20 67612 79| 1 B2 | 8 1,010
8 1,500 | 13 1,3k0 | 22 1,130 [ 30 1,120 | 6 926 |13 85 |21 72|27 85| 2 809 9 1,080
9 1,370 | 1+ 1,340 [ 25 1,040 Mey 7 516 | 14 1,120 [ 22 M8 | 28 871 | 3  9k4 | 10 1,060
9 1,260 | 15 1,450 | 24 1,030 1 1,230 8 580 | 16 1,120 | 23 740 | 29 895 5 977 | 11 1,090
10 1,260 | 16 1,350 | 26 1,000 | 2 1,270 | 9 557 | 17 1,020 | 2k 760 | October 6 1,040 | 12 1,080
11 1,230 | 17 1,510 ] 27 95k | 3 1,260 11 757 |18 883 |25 903 | 1 B 7 9 13 1,090
12 1,260 | 19 1,400 | 28 997 4 1,230 | 12 - 7H3 | 19 953 | 27 789 2 895 8 997 | 14 1,080
13 1,290 | 20 1,240 | 29 993 | 5 1,210 {13 772 |2 907 | 28 1,100 913 9 998 | 15 1,080
15 1,300 | 21 1,330 | 30 1,140 7 1,220 | 1% 716 | 21 836 | 29 1,270 956 | 10 939 | 17 1,070

3

k&

16 1,390 | 22 1,310 | 31 1,130 8 1,230 | 15 491 | 23 76k | 30 1,090 5

17 1,330 | 23 1,250 April 9 1,240 | 16 557 | 2h 903 { 31 1,050 6

1,010 | 10 1,230 | 18 709 | 25 84h | September 8

1,010 | 11 1,180 | 19 119 | 26 8Lk 1 1,090 9
1,100 | 12 1,200 | 20 15|27 912 | 3 1,690 | 10 970 | 16 952 | 22 1,120

11

12

13

15

2

:
22 1,360 | 28 1,220 6 1,130 [ 1% 2,310 | 21 818 | 28 686 & 1,910 968 | 17 916 | 24 1,120
23 1,430 March 7 1,200 | 15 967 | 22 819 | 30 755 5 1,050 984 | 19 9718 | 25 1,120
2h 1,410 1 1,130 9 1,220 | 16 97h| 23 883 | 31 719 | 6 1,200 1,00 | 20 985 | 26 1,110
25 1,350 | 2 1,210 | 10 1,250 | 17 525 [ 25 896 | August 7 1,260 1,010 f 21 961 | 27 1,120
26 1,150 | 3 1,200 [ 11 1,250 | 18 763 | 26 895 | 1 699 8 1,250 | 1 999 | 22 96k | 28 1,120
271 1,5% | 5 1,200 12 1,220 | 19 518 | 27 833 | 2 78] 10 1,050 17 9% | 2 9718 29 1,110
29 1,410 6 1,190 | 13 1,320 { 21 569 | 28 739 3 750 | 11 1,000 | 18 989 | 2k 991 { 31 1,120
30 1,5% | 7 1,170 | 1 1,200 | 22 &2 | 29 736 | L 73| 12 9h1 |19 968 26 996
31 1,520 [ 8 1,090 | 16 1,300 | 2 k22| 30 805 6 8ok | 13 1,030 | 20 968 | 27 981
February | 9 1,170 | 17 1,300 | 25 661 July 8 794 | 1% Bsof 21 896 28 1,000
1 1,420 [ 20 1,180 | 18 1,250 [ 26 uky| 2 8| 9 789 [ 15 856 | 22 974 | 29 1,010
2 1,520 | 12 1,140 | 19 1,250 | 28 42| 3 869 | 10 786 | 17 652 | 23 1,060 | 30 1,020
3 1,h00 | 13 1,090 | 20 1,250 | 29 563 b 798111 797 | 1B 716 25 989 | December
5 1,500 1k 1,1k0 [ 21 1,30 30 76| 5 81|43 75|19 7113|126 916) 1 1,060

Rio Salado at Cd. Guerrero, Tamaulipas

January January February April May June June September October November
1 63|19 910 16 2,070 | 1 k260 |11 k98| 1 372 |27 286 1% 798 270 | 1 619
3 67222 964 | 2k 2,630] 9 3,80 |12 735|111 397 July 15 382 330 | 13 1,090

7
8

5 ér0 | 25 1,080 March 18 3,640 | 13 929 | 13 384 1 €88 | 15 394 8 285 | 19 907

8 759 | 28 1,230 1 3,020 | 28 3,150 { 1k 917 14 368 | 11 809 | 17 361 8 304 | December

10 765 | Pebruary | 9 hL,000 | 29 626 |17 65|15 307 |16 81| 2 e4{ 9 390 | 1 1,110

12 7| 1 1,880 | 13 6,170 May 25 W79 | 16 2,040 | 28 927 19 659 | 15 1,200
20

15 870 6 1,540 | 22 1,160 1 671 22 689 381 | 28 1,340
17 869 | 10 1,700 | 28 4,250 [ 11 549 26 598

Rio Grande at Roma, Texas
Jamuary February March April May July August September October November
1 1,190 | 7 1,440 | 16 2,070 | 22 1,220 | 29 539 { 4 745 | 10 839 | 16 54| 2 847 | 30 1,030
2 1,2h0 | 8 1,470 | 17 1,720 | 23 1,230 30 516 | 5 798 [ 11 801 | 17 439 | 25 T4l | December
3 1,260 9 1,400 [ 18 1,680 | 24 1,240 | 31 653 6 816 12 811 | 18 460 | 26 922 1 1,030
% 1,310 [ 10 1,370 | 19 1,520 | 25 1,280 June 7 81613 79|19 519) 27 92| 2 1,010
5 1,240 [ 11 1,360 | 20 1,380 | 26 1,310 1 s87| 8 860 { 14 Bor | 20 596! 28 1,050 f 3 99
6 1,280 | 12 1,330 | 21 1,310 | 27 1,290 2 560 9 907 | 15 Y97 |21 683| 29 1,180 | & 991
7 1,260 | 13 1,340 | 22 1,310 | 28 Th2 3 562 | 10 g9 | 16 T98 | 22 705 | 30 1,050 5 990
8 1,290 | 1% 1,350 | @3 1,260 | 29 ses| ¥ se2| 11 965} 17 839} @3 B21| 31 1,020| 6 995
9 1,350 { 15 1,330 | 2k 1,220 | 30 1,180 5 W81 | 12 979 | 18 814 | 24 782 | November 7 999
10 1,350 | 16 1,390 | 25 1,160 May 6 433|13 911 | 19 868 | 25 1 9| 8 1,010
1 1,350 | 17 1,390 | 26 1,160 | 1 1,570 | 7 469 | 14 895 20 87k | 26 16| 2 959 9 1,020
12 1,5% | 18 1,390 | 27 1,150 | 2 826} 8 559715 922|222 87|21 6 3 1,020 | 10 1,030
13 1,370 | 19 1,380 | 28 1,200 3 912 9 16 873|222 80| 28 650 & 978| 11 1,030
W 1,k20 | 20 1,360 | 29 1,360 4 1,050 | 10 T26 | 17 897 | 23 829 | 29 T45 5 99k | 12 1,040
15 1,350 | 21 1,390 | 30 1,180 | 5 1,160 11 B20] 18 887 2+ 835 | 30 862 6 1,010 | 13 1,050
16 1,3% | 22 1,380 | 31 1,160 6 1,300 | 12 19 832 | 25 768 October 7 671 | 14 1,060
17 1,380 | 23 1,390 April 7 1,360 13 47k | 20 899 26 794 | 1 779 | 8 549 | 15 1,060
18 1,350 ( 24 1,400 1 1,100 8 1,380 | 14 542 | 21 922 | 27 837 2 769 9 592 | 16 1,060
19 1,360 | 25 1,410 2 1,120 9 1,360 | 15 502 | 22 955 | 28 86k 3 800 | 10 é95 | 17 1,070
20 1,350 | 26 1,380 3 1,370 | 10 1,050 | 16 by | 23 952 | 29 91 b 8ho | 11 772 | 18 1,070
21 1,320 | 27 1,460 L 1,1k0 | 11 1,260 | 17 ST7 1 2k gh2 | 30 916 5 8hs5 | 12 864 | 19 1,080
22 1,380 | 28 1,k20 5 1,140 | 12 6831 18 1361 25 876 | 31 907 6 800 | 13 897 | 20 1,090
23 1,390 March & L,060| 13 87| 19 766| 26 828 | September | 8 715 | 14 887 21 1,110
24 1,360 1 1,k00 7 1,090 | 1k Thh | 20 785 | 27 870 1 965 9 352 | 15 858 1 22 1,110
25 1,390 | 2 1,380 | 8 1,020 15 729 | 21 79| 28 921| 2 1,080 10 392 16 909 | 23 1,110
26 1,410 3 1,360 9 1,120 | 16 628 | 22 630 | 29 985 3 983 | 11 617 | 17 ghs5 | 24 1,110
27 1,430 L 1,3%0 { 10 1,160 | 17 ¥ | 23 553 | 30 1,130 L 9761 12 683 | 18 25 1,110
28 1,40 | 5 1,340 |11 1,210 18 L1l 2k M6 | 31 1,030 5 9521 13 747 1 19 1,020 [ 26 1,110
29 1,420 6 1,320 | 12 1,280 | 19 432 | 25 463 Auguet 6 915 | 1h 822 | 20 1,050 | 27 1,120
3% LMol 7 1,350 13 1,280 | 20 38| 26 kol 1 o3| 7 923( 15 829] 2 1,0 28 1,130
31 1,430 8 1,310 | 1% 1,220 7 21 k39| 27 718 2 872 8 938 1 16 837 22 1,030 | 29 1,140
February | 9 1,270 | 15 1,200 | 22 863 | 28 75| 3 863| 9 93k | 17 789 | 23 1,040 | 30 1,1k0
1 1,430 | 10 1,270 | 16 1,190 | 23 688 | 29 Le7 b 898 | 10 916 | 18 806 | 2% 1,030 | 31 1,140
2 k20| 11 1,250 | 17 1,200 | 2k 637 30 583| 5 gkl 11 okl 19 88k 25 991
3 1,k60 | 12 1,2k0 | 18 1,230 | 25 T45 July 6 91k | 12 905 | 20 488 | 26 945
W k20 | 13 1,050 | 19 1,260 | 26 65k | 1 678 7 938) 13 728 | 21 659 2’é 93'3
5 1,k20 | 14 932 | 20 1,250 | 27 2 2 662 8 890 | 1k 835 | 22 538 | o 398
% ez |15 1,700 |21 1,250 [ 28 w2 | 3 68| 9 8|15 519[ 25 519) %
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1951
ECx10¢ ECx108 ECx108 ECx108 ECx108 ECx10¢ ECx108 ECx108 ECx108 ECx106
Date gococ Date @25°C Date gisoc Date @25°C Date @15°C Date @25°C Date g5o¢ Date goooc Date @25°C |Date @25‘3]

Rio Grande at Mercedes, Texas, Pumps

January February March April May July August September October November

1 1,610 | 6 1,580 | 17 1,M%0 | 23 1,670 | 28 655 | 7 L0700 | 11 1,310, 15 1,130} 2L 1,120 25 1,380
2 k0| 7 1,690 | 18 1,160 | 24 1,710 | 29 69! 8 1,200 | 12 1,370 | 16 647 | 22 1,210 | 26 1,40
3 1,470 8 1,700 | 19 1,160 | 25 1,710 | 30 781 9 1,230 | 13 1,360 | 17 534 | 23 1,370 | 27 1,480
L 1,380 9 1,620 [ 20 1,200 | 26 1,690 | 31 566 | 10 1,310 | 1k 1,h70; 18 530 | 24 570 | 28 1,500
5 1, 16 1,640 | 21 1,810 | 27 1,730 June 11 1,350 | 15 1,500 | 19 kok | 25 726 | 29 1,500
6 1,kk0 | 11 1,620 | 22 2,10 | 28 1,850 512 | 12 1,M0 | 16 1,500 | 20 485 | 26 840 | 30 1,k90
7 1,480 [ 12 1,630 | 23 1,960 | 29 1,980 705 | 13 1,b0 | 17 1,480 21 485 | 27 729 | December
8 1,h10 | 13 1,660 [ 24 1,920 | 30 1,900 629 | 14 1,480 | 18 1,540 | 22 86 | 28 671 1,470

1 14 1,560 | 25 1,640 May 696 | 15 1,480 | 19 1,k90 | 23 6411 29 T07 1,490

1,780 | 20 1,470 | 24 640 | 30 902

&

o
O~ VW U
©
=
°
=
o

1
2

15 1,550 | 20 1,560 April 1,360 | 10 667 | 21 1,k10 | &5 1,430 950 | 3 1,220 1,390
16 1,650 { 21 1,540 1 1,410 1,430 1 11 587 | 22 1,400 | 26 1,490 30 1,020 4 1,380 1,470
18 1,610 | 22 1,620 2 1,250 1,980 | 12 681 | 25 1,670 27 1,490 October 5 1,240 | 10 1,490
19 1,580 | 23 1,530 3 1,hkb0 1,560 | 13 774 | 2+ 1,700 [ 28 1,130 1 1,000 6 1,110 | 11 1,490
20 1,630 | 24 1,650 L 1,h00 | 10 1,380 | 1k 869 | 25 1,670 | 29 1,090 2 997 7 1,160 | 12 1,470
21 1,610 | 25 1,590 5 1,440 [ 11 1,450 | 21 824 | 26 1,720} 30 1,000 3 1,170 8 1,210 | 13 1,470
g2 1,620 | 26 6 1,370 | 12 1,490 | 22 88k 1,630 | 31 1,080 i 98; 9 1,240 § 1h 1,kko
25 1,540 | 28 1,610 8 1,320 13 1,530 | 23 835 28 1,600 | September | 5 1,080 [ 10 1,200 [ 15 1,460
24 1 March 9 1,0 | 14 1,080 2k 939 | 29 1,730 1 1,0 6 1,030 | 11 1,270 | 17 1,500

1,610 [ 1 1,560 10 1,380 | 15 9 25 983 | 30 1,940 | 2 1,110f 7 1,160 12 1,250 | 18 1,530
26 1,510 | 2 1,630 | 11 1,430 | 16 1,130 26 31 1,800 3 1,230 8 L,1%0 | 13 1,250 | 19 1,510
27 1,650 3 1,510 12 1,430} 17 11{ 27 1,020 | August 4 1,430| 10 1,110 | 1+ 1,100 | 20 1,490
28 1,600 b 1,600 | 13 1,460 | 18 826 | 28 703 1 1,520 5 1,490 | 11 81| 15 2 | 21 1,480
29 1,500 | 5 1,590 | 14 1,b60 1 19 797| 29 6661 2 1,550 6 1,510 12 63| 16 1,030 [ 22 1,470
30 1,570 6 1,50 | 15 1,580 20 5351 30 48 3 1,290 7 1,520 13 399 ] 17 1,080 | 23 1,k70
31 1,660 8 1,660 | 16 1,540 | 21 512 4 1,540 8 1,520 1k k93| 18 1,160 | 24 1,510
Yowuary | 9 1,540 17 1,600 | 22 508 1 787} 5 1,460| 9 1,6b0} 15 458 1 19 1,230 25 1,40
1 1,670] 10 1,620 18 1,580 | 25 Mo 2 go7| 6 1,490| 10 1,700} 16 602 | 20 1,300 | 26 1,450
2 1,600 12 1,500 | 19 1,60 | 26 k32| 3 89| 7 1,380 11 1,740 17 630 | 21 1,310 [ 27 1,470
3 1,570 1k 1,560 | 20 1,570 | 25 45871 b 1,0u0| 8 1,270 12 1,690 18 763 | 22 1,310 28 1,510
% 1,670 15 1,780 | 2 1,7k | 26 s587| 5 1,0k0| 9 1,250| 13 1,810 19 833 | 25 1,310 29 1,510
5 1,560 | 16 1,350 | 22 1,760 | 2r 928| 6 1,000 | 10 1,270 1k 1,460 20 931 2k 1,350 | 30 1,530

North Floodway near Sebastian, Texas

January Fobruary March April June July August September October December
2 bh,080 5 5,610 | 12 k,970 | 30 8,230 3,060 2 3,660 13 4,010| 17 1,500] 22 14,510 3 4,250
12 4,460 | 19 3,750 May 4,900 2 3,710| 20 3,690| 17 1,500 | 29 4,700 | 10 4,810
15 3,000 | 26 5,530 7 6,240 2,320 9 5,430 27 4,060 | 24 4,580 | November 17 3,980
22 L,460| 15 3,000 April i 3,950 2,820 | 16 3,300 31 3,150 24 4,580 5 4,780 | 21 5,010
19 h,h60| 2 5,570 21 5,940 2,690 | 23 5,580 | September | October | 14 4,u60 | 28 4,790
26 4,930} 9 5,510| 28 ko 2,600 | 30 5,60 10 3,390| 1 k,960| 19 3,960
Mar 2,690 | August 17 1,500 8 4,940 26 4,040
5 4,810] 23 5,930 6 4,900| 17 1,500]| 15 1,590

3R EE~




The term "salt,” as used herein, means total dissolved solids.
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The 1951 concentrations

in tons per acre-foot, which are marked by an asterisk (*), are based on the chemical anal-

yses shown on preceding pages of this bulletin.

Those not asterisked are based either on

chemical analyses reported in previous Water Bulletins or have been arrived at by deduction.
The normal concentrations shown for the period 1935 to 1951 are the weighted means of the
values determined for the 17-year period indicated.

CONCENTRATION
TONS| ACRE-FOOT

MILLIONS OF TONS OF SAITS PER YEAR

MILLIONS OF TONS OF SALTS PER YEAR

1951 | Normal
1935-1951 0 1 2 3 5 6 7 8
*1.23 1.07 EL PASO 1951 Lo 1942 RIO GRANDE SALT BURDEN
Tnmeasured ] | Period 1935 to 1951
* 3,71 2.28 FORT QUITMAN 1951 ,’ 0 1942
Unmeasured i O Maximm Years - 1941 and 1942 aa shown
* 1.62 1.96 UPPER PRESIDIO——1951 L o 1942 @ Minimum Years - as shown
* .86 .61 RIO CONCHOS . |
1951 01942
Unmeasured
.90 .86 IOWER PRESIDIO 1951 o 1942
.ho 3h ALAMITO CREEK |
1951 0 1942
.85 .60 TERLINGUA CREEK L
1951 1 -0 1942
Urmeasured | I |
* .92 83 JOHNSON RANCH 1951 - —0 19k2
Urmeasured { X \
* .76 75 TANGTRY- 1948 1\ o 19h2
*3.32 | 3.96 PECOS RIVER RN
1951 ey 1941 0
o .48 GOODENOUGH SPRING i |
1951 4 w98 40
.30 .28 IEVILS RIVER | \
1951 | 9.1 0o
B-14 51 ARROYO TAS VACAS \
| —1951 | 4Normal 1935 to 1951
Urmeagured I/
b 1.06 DEL RIO 1951 . 194810
b9 g SAN FELIPE CREEK 1
1951 o 1941 —0
.50 .50 PINTO CREEK |
1951 | w940
* .37 38 RIO SAN DIEGO |
1951 T 1941+—0
* .38 .26 RIO SAN ROIRIGO i
L 1951 { 9L — 0
Unmeasured /
* .83 .98 EAGLE PASS 1951 L 1941 fg
h9 .52 RTO ESCONDIDO !
1951 l‘ 1941 4o
Unmeasured \
7 .93 LAREDO 1951 L 1941 Lo
* 5k .90 RIO SATADO \ \
I 1951 " 1981 | o
Urnmeasured X '
73 .90 ZAPATA- 1951 1 1941 o0
.57 52 RIO ALAMO \
1951 } 1941
Urmeasured I
* 72 .88 ROMA 1951 l L 1941
3} 2 3 5 6 17 8

* Based on 1951 chemical analyses
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SANITARY ASPECTS OF WATER QUALITY

The United States and Mexican Sections of this Commission and the Texas State Depart-
ment of Health co-operate in the joint sanitary water-sampling program along the Rio Grande.
All analyses below have been made under the "Rules of Laboratory Procedure," as approved by
the participating agencies, and .which conform with the procedures set out in the manual
"Standard Methods for the Examination of Water and Sewage," Ninth Bdition (1946), prepared
by the American Public Health Association and the American Water Works Association. These
analyses were made 1in the laboratories of the El Paso Water Plant, the Laredo Water Plant,
the Cameron County Health Unit, and the International Boundary and Water Commission. The
percentages of Dissolved Oxygen (D.0.) shown below are the percent saturation at the ele-
vation of the sampling station.

Dat D.O. |B. 0.D.| Coliform Total Bacteria D D.O. |B. 0. D.| Coliform Total Bacteria
l9.57 Percent [Parts Per] Organisms per c. c. : ;E:el Percent [Parts Per| Organisms perc. c.
Saturation | Million | per 100 c. ¢. | (plate count) Saturation | Million | per 100 ¢c. c. | (plate count}
Rio Grande at El Paso, Texas, Water Plant
Jan. 2 93.3 2.8 Feb. 20 | = 110 3.0 3,600 3,750
9| 101 2,2 5,500 2,000 27 %.1 |- 3. 2,300 3,950
16 101 2.8 6,200 1,300 Mar. 6 112 4.6 70,000 3,250
23 97.2 2.9 38,000 1,750
30 98.0 3.4 6,200 1,200
Peb. 6 91.8 1.8 620 3,000 Total 984.7 | 34.8 170,420 35,800
13 85.3 |>8.2 38,000 17,600 | Average 98.5 3.5 18,900 3,980
Franklin Canal at El Paso, Texas, Water Plant
Mar, 13 99.2 5.6 11,000 18,800 | Aug. 21 95.0 2.1 3,600 10,650
20 97.1 3.6 3,600 8,550 28 91.7 1.4 5,500 11,750
27 82.2 3.5 70,000 12,550 | sept. 4 107 1.7 11,000 9,400
fpr. 3 87.4 2.2 140,000 6,850 11 107 4.2 16,000 93,200
10 97.8 1.h 2,300 2,200 18 92.9 1.4 70,000 18,900
17 2.0 16,000 2,700 25 91.9 1.1 140,000 44,050
24 97.8 1.5 5,500 4,000 | Oct. 2 93.1 1.1 36,000 20,300
May 1 99.2 2.7 2,300 6,150 9 99.4 1.1 24,000 30,900
8 97.8 1.4 9,400 3,800 16 %5.4 24,000 31,500
151 101 .6 16,000 3,900 23 %.7 1.0 9,400 10,350
22 | 107 1.5 3,600 2,700 30 93.2 1.1 22,000 19,150
29 108 9 9,400 7,050 Nov. 6 106 1.5 3,600
June 5 99.3 1.8 2,000 14,700 13 14 1.1 11,000 2,400
12 3.2 24,000 10,600 20 9.3 1.6 9,k00 6,200
19 93.1 2.4 5,500 7,100 27 96.0 1.6 9,400 2,050
26 96.% 1.7 8,100 9,050 | Dec. 4 91.7 7 2,300 75150
July 3 95.0 11,000 7,600 1 90.5 1.2 2,300 2,200
10 96.9 2.5 2,300 7,650 18 88.4 1.8 3,600 2,250
17 94.0 1.0 5,500 10,500 26 92.9 1.9 2,300 3,750
24 90.8 1.b 11,000 9,850
31 108 1.4 3,600 6,450
Aug. 7 96.1 1.9 3,600 12,550 Total 3,877.8 73.7 799,300 510,900
i 95.6 1.9 6,200 9,450 | Average 96.9 1. 19,000 12,500
Rio Grande at Ysleta, Texas—Zaragoza, Chih. Bridge
Jan. 2 61.1 | 12.3 1,100,000 345,000 | July 17 59.9 6.6 620,000 670,000
9 59.5 | 1k.2 3,800,000 330,000 24 67.0 5.2 940,000 155,000
16 .5 | 12.9 1,100,000 210,000 31 74.0 7.6 550,000 930,000
23 4.7 | 12.3 2,400,000 210,000 | Aug. 7 71.0 k.9 360,000 720,000
30 614 | 13.8 2,400,000 205,000 i 59.9 6.3 2,400,000 890,000
Fob. 6 29,7 | 27.8 2,300,000 635,000 21 ma 6.7 360,000 ,000
13 W7 | 21.0 7,000,000 600,000 28 Thil 6.2 2,400,000 79,500
20 60.5 | 20.7 7,000,000 420,000 | Sept. & 53.3 6.0 3,600,000 73,000
27 24,4 | 18.8 { 14,000,000 | 1,075,000 11 59.0 7.5 6,200,000 | 10,205,000
Mar. 6 1.11 | 33.1 | 38,000,000 | 1,6k0,000 18 2.64 | 9.8 140,000,000 | 9,870,000
13 50.6 | 20.7 3,800,000 350,000 25 49.4 8.7 >240,000 | 1,570,000
20 73.1 | 10.6 230,000 90,000 | Oct. 2 90.0 5.9 2,100,000 | 1,090,000
27 64,0 9.6 1,100,000 350,000 9 0 >30.0 | 38,000,000 | 3,270,000
Apr. 3 82,4 5.4 620,000 75,000 16 6h.5 2,300,000 | 1,118,000
10 7.5 6.3 360,000 194,000 23 9.1 6.8 1,600,000 755,000
17 76.3 6.7 620,000 | 1,625,000 30 0 43,7 | 38,000,000 | 2,960,000
24 72.6 5.9 620,000 360,000 | Nov. 6 82,1 | 1k.2 2,300,000
May 1 69.6 8.9 2,400,000 470,000 13 18.1 1.8 | 16,000,000 315,000
8 79.6 5.5 620,000 300,000 20 20.3 [>72.0 | 70,000,000 | 2,375,000
15 Th.2 22.9 24,000,000 2,140,000 244 5.53 [153.0 38,000,000 3,450,000
22 20.3 32.7 24,000,000 3,310,000 Dec. A4 66.8 1.7 3,600,000 1,750,000
29 8.2 2,400,000 675,000 u 35.9 | 49.0 | 38,000,000 | 1,060,000
June 5 | 102 6.0 2,300,000 890,000 18 0 102.0 | 38,000,000 | 3,520,000
12 1 | 11.5 1,600,000 | 1,280,000 26 . 9.0 9,400,000 795,000
19 45,3 6.2 1,100,000 630,000
26 56.2 7.6 2,300,000 760,000
July 3 54.3 1,600,000 1,085,000 Total 2,785.88 [937.3 |617,740,000 | 70,709,500
10 52.3 6.3 14,000,000 1,265,000 Average 54.6 19.1 11,900,000 1,390,000

> Greater than
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Dat Coliform Total Bacteria D Coliform Total Bacteria D Coliform Total Bacteria
I9.5e| Organisms perc. c. . ;;‘I Organisms perc. c. "'l Organisms perc.c.
per 100 c. c. | (plate count) per100c.c.| (plate count) 195 per 100 c.c.| (plate count)
Rio Grande at Laredo, Texas, Water Plant
Jan, 2 620 1,230 My 7 3,600 7,000 Sept .24 2,300 4,000
8 28 710 1k 6,200 42,500 Oct. 1 1,100 koo
15 2,300 700 21 1,600 7,000 8 1,600 900
23 62 370 28 2,100 17,000 15 160 200
Fob. 5 230 hio June 18 2,300 32,000 22 360 300
12 620 ko >} 16,000 6,250 29 250 250
19 62 580 July 2 230 Loo Nov. 5 2,300 400
26 360 550 9 230 500 13 360 350
Mar. 6 160 650 16 110 360 19 2,300 500
13 270 1,750 23 360 600 26 2,300 300
19 1,600 1,200 30 940 650 Dec. 3 360 200
26 540 2,200 Aug. 6 2,h00 575 10 36 250
apr. 2 1,600 2,000 20 620 130 17 62 500
9 230 1,500 27 360 340 26 160 1,000
15 160 450 Sept. k4 93 80
23 62 250 10 160 70 Total 130,195 153,895
30 360 400 17 70,000 13,500 Average 2,710 3,200
Rio Grande 9.1 Miles Below Laredo, Texas, R. R.Bridge
Jan, 2 16,000 6,500 - | Apr. 30 23,000 13,000 Oct. 8 13,000 5,500
8 6,200 3,000 May 7| 20,000 24,000 15 3,400 12,000
15 3,600 k4,900 21| =bko,000 40,000 22 6,200 15,000
23 16,000 2,700 28 110,000 15,000 29 36,000 4,000
Feb. 19 36,000 5,000 June 18 36,000 17,000 Nov. 5 62,000 2,400
26 11,000 3,700 25| 2ho,000 25,000 13 110,000 10,000
Mar. 6 23,000 3,250 July 9 23,000 6,000 19 62,000 5,000
13 11,000 8,000 16 21,000 1,600 26 62,000 7,000
19 36,000 6,000 23 36,000 2,900 Dec. 10 62,000 4,000
26 62,000 8,000 30 12,000 1,000 17 9,300 6,000
Apr. 2 11,000 8,000 Ag. 6| 110,000 2,000 26 35,000 1k, 000
91 380,000 2,750 Sept..10 16,000 1,500
16 62,000 5,700 24 36,000 8,000 Total | 2,304,700 318,400
23 11,000 4,000 Oct. 1 16,000 5,000 Average 59,100 8,160
Rio Grande near Zapata, Texas
Mar, 28 2k,000 3,500 July 16 é2 120 Oot. 29 3,600 500
Apr. 3 16,000 450 23 360 200 Nov. 5 22,000 1,200
9 2,300 450 30 62 60 13 11,000 500
16 620 300 Ang. 6 2,00 340 19 70,000 3,200
24 1,100 700 20 620 165 26 70,000 3,550
May 1 2,300 5,500 27 230 125 Dec. 3 3,600 hoo
8 12,000 1,600 Sept. 4 110 30 10 2k, 000 1,400
1 23,000 70,000 10 110 80 17 38,000 10,000
22 6,200 10,000 17 24,000 11,500 26 600 1,100
29 9,400 22,000 24 11,000 2,500
June 18 23,000 13,000 Oct. 1 1,600 1,100
26 62,000 30,000 8| 2ho,000 15,000
July 2 260 1,000 15 230 550 Total 707,224 214,020
9 360 700 22 1,100 800 Average 19,100 5,780
Rio Grande at Falcén, Texas
Jan. 2 910 1,000 Mar, 5 360 My 1 3,600 14,500
8 3,600 6,400 13] 140,000 41,350 8 6,200 16,000
15 16,000 12,800 19 1,100 1,700 14 36,000 70,000
23 3,600 1,600 28 24,000 k,500 22 2,300 2,000
Feb., 5 160 Apr. 3 24,000 1,200 29 3,600 23,000
12 110 700 9 1,100 1,300
19 2,400 1,250 16 1,100 1,000 Total 272,100 202,700
26 1,600 1,600 24 360 800 Average 13,000 10,700
Rio Grande at Mercedes, Texas, P
Jan, 2 620 May 7 2,300 Sept.17 16,000
8 9 1k 11,000 2 6,200
15 620 21 3,400 oct. 1 3,600
22 280 28 16,000 8 230
29 620 June 4 3,600 15 3,600
Feb. 5 210 11 8,100 22 270
12 270 18 2,300 29 280
26 160 July 2 3,600 Nov. 15 160
Mar. 5 110 9 110 19 130
12 930 16 270 26 260
19 3,400 25 93 Dec. 3 160
26 340 30 6,200 10 230
Apr. 2 6,200 Ag. 6 230 17 540
AR 2 Sho
100
ég 2” 100 27 1,100 Total 117,436
30 340 Sept .10 620 Average 2,500




72 WATER BULLETIN NUMBER 21— INTERNATIONAL BOUNDARY AND WATER COMMISSION

RAINFALL ON THE UNITED STATES SIDE OF RI0 GRANDE WATERSHED

INCHES —1951

The daily rainfall records tabulated below have not been published elsewhere. For each
station there are indicated the source of the record and the type of rain gage in use. The
general location of each station is shown on the map of the watershed, pages 52 and 53 of
this bulletin.

"“‘-"I l 516|789 J b ‘ nlie |1 [ fis |26 a7 21 |ee |23 |2y l 25 ‘ 26 ’ 27
n-eordm gsae -!-n. 1- Oet )l, 1951 -
gegn A Dam Near El Paso, Texas
01 .02
12| .08 .02| 27|
25 K]
.09 16|
10 .02 Oh| T 3| 06
o2 T 36 e
2| r
a5
9]
T +28 06| 02|
latitude 31* 57°  Iomgitude 106° 32'  Eleyation 3,730 Fast Period 1938-1951  Total 1951] 3.8 ] 7.5
ecording * Island Station
o, | 01 0] .02;
Fob. .02
Mar. .09] .04
Apr. .10 06] .03
Yoy
June 28]
July .01 .2 .06
Aug. 07| T
Sept.. 06|
t.
Yor. .02
Dec. 02f 27 o1 .01
Iatitude 31° 32!  Lemgitude 106° 14+ Rlevation 3,650 Foot
Standerd gage Fabens-Guadalupe Bridge, Texas
Jan. 210
Feb. T
Nor. .10
Apr. .06} .05 33
Hay 230
June
July 06 0| o5 15 T
e .06} .03
Sopt.
oot
ov.
Dec. 26| «05] .03
lstitude 31°26'  Longitude 106" 0B  Blevation 3,610 Peet
Rocording gage County Line . B. ¥, C
Jan. | .02 .06] ENIEA S
rob. B 20
Mar. 34 .02 06 30| 3k
T 10 <01 .02 28
Moy .03 -0 29
June .6
Ty o1 o2 12 EAE] EE 1.0
ang. | o1] 02| 20| .ok 58 31[1.16 .16 1l
Sept. .82 137
Oct. W13 93
Fov. 02 2h
Doc. P 06| 03 &9
Iatitude 31° 23!  Ieogituds 105° 59'  Elevation 3,550 Yeet Poriod 1938-1951  Total 1951 7.52
Stansard_gaae Fort Hancock Bridge, Texas B av. e
Jan. [ 2 of as] 3
r:: . > T W04 O .28
Mar. .12 T | .03} .o07| .20 AL .28
Apr. .03 .10 07| Bt 3b .28
Moy T 02 02| .2
03 o3| %
wy .02 01, T | .28 Lo o3 T E S
Avg. 02| .12 .08 35| .61 k(02| 7 216 150 [ 11
Sept. -56| 02| T W58 | 1.5
oot 08| 2084 WOh .38 1.0
or. ° 29
Dec. .09 03] .ok T 16 59
Istitude 31° 16'  Ioogitude 105° 51*  Elevation 3,500 Feet Poriod April 19b0-2951  Total 1951| 3.85 | 8.1k
Recording gage Madden Arroyo Highway (U. S. 80) Bridge, Texas . B. &4 W. C.
Jan. 0| W02 .06 1
Feb. 05| -06| 1L 3
Mar . .09} .02 .22 233 217
Apr. 4] 02| .02 .16} 3
May 05 o 3
Jume 0 X
July IR 2| 12 3 82| L2 1
Avg. 10| 02| @ g 18| .70| 20| .16] 18| .18 1,26
Sept .14 Jdkto1.26
oct 09| 12 0b 25| 133
Tov. .01 R )
Dec 205 -03 .08 i
latitude 31° 13'  Iongitude 105° 46'  Klevation 3,500 Feet Feriod Beptember 1941-1951  Total 1951] 5.04 | 7.73
Standard gege West Small, Texas €. E. Chandler
Jan. ] EN
Yo .10, Jdof .29
o . 20 s & 23
Apr. ] .30 30 A2
iy o 6
e ° K
.10 60| 25 1557 L.
ied & 1.50 135 285 | 178
Sont o 159
oot 0 1.k6
: o 24
Hor. ° 7L
Iatitude 31° 16'  Iongitule 105° 33"  Klevatian %,070 Feot # Poriod May 1940-1951  Total 1951| 5.h5 | 10.43

# Some months mieaing

yS
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mﬂx‘z 3Ih‘7|6 T{8]9 m,n‘u pLEB LR 1) MJ]'I\X& 19‘20[21 22]23
—— Guayuco Arroyo Highway (U. $. 80) Bridge, Texas LB av.C
Jan, 05 03 .08 A
Yeb. o2l 06| 08 .12
Mar, .10/ .03 .28 a8
Apr. RL] 01 3 7 22
Ny 02 .05, nf . .0
June o =58
ray 02 22 E N “o2| .oy, 208 107 ] 152
Aug. | .02| .0k 3 -8 .37 a5 .20 1.4 3491 1k
sept. 5] .02 o1 15
oot 06} 22| .11 39 1.30
ov. .03 o3| 19
Dec. <02, 18 o 56
Iatitude 31° 10! _ Lemattude 105° K0¢  Elevation 3,600 Feet # Poriod My 1580-1951  Total 1951] 6.7 | 8.61
jecording Fort Quitman, Texas I. B. & V. C.
Jan, 03 05 .10 56
Fob. Ol -0 10 2%
07 .01 .02 .oy 234 34 26
Apr .02 09 -2 33 s
Hay 01 05 .8
June 02| .02 85
July .05 B KT 13 01| .01} 59 | 1.k0
Aug. 02 2,08 1.004 -30| 67 .12 3.35 | 130
Bept . 07 07| 119
oet, 20 .02 .17] .23 .80
Hov, <06 06 24
Dec. 02 +11 213 o
Iatitude 31° 06"  Iongitude 103° 36'  Elevation 3,430 Fest # Period 1937-1951  Total 1951 5.16 | 8.09
Standard gage Neely Ranch, Texas Mrs. Tan Neeley
Jan. ° S8
Fed. ° 13
Mar, 09 15| -
Apr. +20) E- a2
R 4 | =
June 20| 82
.21 215
Aug. 486 981 33| +95) 3.2 | 143
Sept . 60 0| 1.76
et 0 of
ov. o 13
Dec. o #3531
Iatitude 30" 59° Longitude 105° 32° Elevation 3,350 Faet Period August 1961-1951  Total 1951) 5.2% | 8.56
Viewl gage Al Roosevelt Ranch AL Boosevelt
Jan. [
Feb. ]
Mar. 3 5 1.06
Apr. o
May o
June o
July 25 90 &5 T 2,00
Aug. o
Sept. 1.00 50 25| 1.75
et 0
Rov. °
Dea. .20} 20
Iatitude 30° 32¢ Tongitude 104° 33 Elevation 4,330 Feet Total 1951| 5.001
Vioual gage Quebec Ranch 1849 Gecrgs Jone
Jan, [
Fob. H
- ol ol 80
ey .20[1.10 1.30
Juns o
My o
Aus. 60 1.10 ol .20 230 2.6
- L. o Jbo| +30] o
gzt 1.00} .30| 3 .8 80
Yov. 0
Dec. +30] 30
latitude 3¢° 31¢ Tongitude 104° 241 Klevation k,600 Peat Total 1949) 8.00
1ol grge Quebec Ranch 1850 Gocrgs_Jonss
Jun. .25 =) ) %0
Fed. o W30
Mar 0
A °
ay 0
Jups .70 20 .20 .20 20| 1.50
&0 30( 0| 70 20 50 \20] .30 2] 3,25
ﬂ T3 » 1.30] 2005
Bept 35120 1.20 35 .10| .30 30 3.80
Oct. | .40 B0
Yov 0
Dee o
Total 1930]12.20
Laual gage Quebec Ranch 1951 George Jomes
Jen. ko ’;3
g Ay .60} .50} 15| s
i B 5
120 .20 oy 7
May
e | 20 1.50) 4501 30 80 50 3.90 | 180
KIS 10| A5 . 2.00] +10] 3.90 1 2.38
o -6 10 a0 . 7| 2 10| .60 10| 1.8
- 60 of 1.0 | 227
oot 0 .
el o 27
Period 1945-1951  Total 1951{12.95 | 11.03
imal gage Kelly Ranch 1949 George Jones
e Reoard began April 1, 1549
Pob.
e
.50 A5 1,33
fely 80 30 a0 70 150
June 20 85 1.05
1.00 08 1.08
ﬁ a5 22 25 2
Bept. a5 R . 170
Dot E- 230 60 L 7
o ) 2

Iatitute 30° 32'  Iongitude 104° 167  Klevation 5,320 Feet
T Estimnted daily preclpliabion  § me montus missing
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Formal
imll : ,l~ 5l6 ' 8|9 IOlnlﬁ[B * Dlml“[lﬂlwmlﬂ 22[25 2"!25l26‘?!lﬁelﬂ9[}0j31 - ]
Inches [ Average
Tisual asge Kelly Ranch 1850 Qecrgge Jones
Jam. 450 30| &0 1.k0
Peb. 30 30
»ar. 0
Apr. g.
oy
June [1.20 95 35 .as{ .38 30 303
July 1.20; 10| 75| .20[ .30 5 EZ .10 .8o| 5.%0
i | ava- 0 0] 1.20
o | sept 80| .kof s 1.20[ .20| .90 -.30] .wo .10 1.50) 7.3
oot b0 B
Tor [
Dec. 0
Total 1950{19.08
10ua) gage Kelly Ranch 1951 George Jone:
Jan. 25 R 412 37 .88
ved. [ .15
Mer. 70| .65 25 1.60 | 80
Agr. o B3
oy 15| -8 .93 Bt
Jure ° 139
Juy 1.79] 50| o 230 1.30] Weo| 376
Avg. 20 15| .60 EARE
Sept. 30/ 35| &5 | 270
Oct. 0 .70
Nov. o
Tec. <bo| X0 27
Poriod April 19k9-1951  Total 1951] 9,70 | 12.93
L)
. Btandard gage Petan Ranch 1950 Mr. Harrington
[ Jan. o
Peb. 25
ar. °
Aprs o
oy .70 60 2.00| 3.30
June f2.00 .20 10 0| .10 50| 1.20 1.19| .20 5.90
July 50| +30| 15| 30| -b5) .10] 3.50
Avg: 1,10 .70} 235 s 2.7
Sept. 20 25 .70 .80} 3.15
dot. | 80| by 1,25
Bov. 0
Deo. o
Tatitude 30° Longitude 104° 29'  Blevation 5,400 Peet Total 1950{20,05
Bhandard gage Petan Ranch 1951 Mr, Barrington
Jun. ° o
Pob. ° a2
Mar. & 45 1.05 Se
Apr. 30 304 a8
ey 1,00 10 1.10 | 2.20
June o 2.95
60| 50 .70 85| 2.65 1 3.08
ﬁ 60| .10 .70 30| o 1.80 | 2.23
Sopt. .29(3.10f .30 3.8 | 3.2
Oct. -30| .30 8
. o 0
:c" 4o Jo | 20
Poriod 1950-1951  Total 1951[12,29 [ 15.67
Btandard gage Livingston Ranch 7. 8
Jan. 25 .25
Pob. ¢
Mar. o1l ok 55
Apr. o
May .15 215
June 1,00: 1.00
Judy .30 29| by
e | 02 ) .35 ko 122
Bept. .8 50| .70 <03 1.61
Oot. {1.55 1.15 3.25
Hov. o
Dec. 0
Iatitude 29° Lor Longitude 104° 22¢ Elevation 4,150 Fest Total 1951].8.32
standard gage Presidio, Texas I.B. & W C
Jon, .10] o[ AT e
Fob. 03 03 a2
Mar 33 19| ar & 34
A o 06
ay et 33 250 .03 ] 32
Jure | 06| 85 9| 108
Juy 33 b 27 20 22 03 o2 14| a6
Avg. 07| .05 -03| .35| .06 56 A3
Bept 05 ob <08 | 118
Dot. T T E
o o
ol 16| 05 2| e
Iatitude 29° 34+ Longitude 10k* 23*  Klsvation 2,550 Feot Period November 1945-1951  Total 1951| b.53 | 6,33
Lsual gage Bloys Camp 1950 J. E. McMichasl
Jan. 1.50
Tob. 0
Mar, kN
3 %0 .
et ™ lho
June Wo dally recorde avatlable except for May and October 4,70
July
gt
il P
sov. .
Dec - ’
Latituds 30° 33'  Longitude 104 07'  Elevation 5,650 Feet
yisual gage Bloys Camp 1951
Jan.
. a2
= » * o
Apr. 30 a0
ey T 1,10 20 20
Fone 20 150 210 5 - 20
BRI T | .70] .10 25 - B
::‘1;. M| ,10| 30| 25 501 ho e | a0 Y
Bept, 30| 60 60 ,10| .50 " 4
dot. .
r | a0 T £
ol * 2
# Period 19811951  Total 1951{1k.59 | 18.63

# Some monthe missing
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Total | Kornal
Ihua 1 zl;[u 516 1|a|9[1o 1 mlu w15 | 6|y 18|192021 ale} ak[zs|2s|n|es!zglso n [u
Inches | Average
Stendard gege Marfa Experiment Station 1850 P. H, Vardiman
Jun. 03] 18] 23
Teb. 08| .08
Mar. o
Apry .83
May »05| W31
June [1.05 a2 .12 .12 il 2.k
Juty ) 08 & 03] 50| 131| 0| 3.82
6 <09 1.46
Bapt. 205f 1 20| .63 33| Okl -67| 3.51
Fov. o
]
Iatitode 0* 20'  Lomgitude 103° 59¢  Elovation 4,800 Feet Total 195'6[12,92
Standard gage Marfa Experiment Station 1951 P. . Vardiman
05 .05 ECY Y
05 15! 20 s
40| 37 -39, 1.16 58
o Ao
61 48 1.93] 29| 331 | 1.8
32 56 B8] 1.6
05| EEECER 13k | 2.58
. 05 24 331 .02 88| 418 L70 | 1.58
Bept.. 16| 23 16| 12 216 2.8
1 ST e
T T
.19 .19 .10
Pericd 1950-1951  motal 1953[21.15 | 12.0%
Standard gage Joe C. Mitchell Ranch 1950 Joo C. Mitchell
c
L]
o
1.00
o
1.45 -18] 1.25 2.88
480 13 Bo[ .30 1.50 430} 92| -Wo| 5.17
1.79) 73 55, 2.8
215{ 30| 36| 20| 36 1201 .65| .50 70 70 3.92
5 25
o
0
Iatitude 30" 16'  Longftude 104" 00'  Rlevation 4,710 Peet Total 1950{16.20
Standard gage Joe C. Mitchell Ranch 1951 Joe C. Mitchel]
Jan. T T
Teb. o o
Yar . -50| b3 .93 b6
. o 50
‘.:; .6 47 1.15 «60; 2.87 1
June 75 .50| .80 2,05 | 2.6
o 55 &0 15 | 3.1
ied 8 o | 18
Sept. 1.45 .20{ 47| .24 2,36 | 3.1k
o a2
o i
.20 =20 .10
Poriod 1950-1951 _ total 1951|10.66 | 13.42
Steaterd geso Kerr Mitchell Ranch 1949 Mra, Korr Mitohell
98] ET) £ k] .67
.10 o0
0
Ee) 50} .55 150
sl 215 22 1.10
8 13) 85| 68 43 20| 235 -T2
.26 38 30| 104
A~ S| 3 . 1.05 ;gg
. ol <4511 Bt ]
oty B A 96 1.00 1.96
ov. o
Dec. 36 36
Istitude 30° 13'  longitude 104° 00°  Klevatiom 4,450 Fest Total 1949{15.68
Standard gage Kerr Mitchell Ranch 1950 Mra, Kerr Mitohell
ol 16 .56
0
Mar. °
Apr. record for April and May
o, fo 19 o) .20 23 11 1.13] .3 3.0
.2 Je| .20 65, 52! 63| 1.59 b.28
ﬁ’ 26 i .26
Sopt.. 87| as JA6) 38| 36 .o7] .22 96) 3.67
oot. | 59 .
Tov. o
Dec. °
Btendard gnge Kerr Mitchell Ranch 1951 Mrs, Eerr Mitohell
Jan. ° -6
. 25 as| .o
b 7| . 1| .20 6| a9
e o a8
Ny .80 5 50 w206 | 131
Jume 75 .19 B 1.78
70| .11 Bl EY 2,261 2,18
:::’. -9 26 22| 7 i ol .6u 126 [ 2.1k
Sept. 30( 130 .26 &5 2.3
et T 1.5
o, T T 28
Dec. .21 .21 56
# Period 19411951  Total 1951] 8.33 | 13.h5
prantard gae Loma Vista Ranch 1950 Tiotor Chéres
= 51 33] 8
Yeb H
Yor 135
Apr. A3(.50) 42| 20 <4
m 87 -1 29| 36} A28 .36 2.4
oy EY) B o ol 1.8
e | M s . 118 k asl | sl o 2
Oot.. 98] o
o o
1atitude 30° 13¢ Tongitude 103° &7' Klavation 5,450 Feot Total 1950{11.25

# Some mouthe wissing
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ormal
MJI 2[’!‘]’]“713‘9[“’]“’“,” lhlﬁlﬁ’ﬂ lﬂll?'ﬁﬂlnlﬂlﬂlﬂ'alﬁlﬂlze 29'30!31 '—l
Inches | Aversge
Pumdard gage H. T. Fletcher Ranch 1949 3. T. Pletoker
Jun. LB IEEIE EIES T | .k o[ T 210 2.3
Fob. k 4 .o7] 55
. | 00 z * 2
apr. | T 21 a2 9%
Moy 29| .3 T | selT 02| 1.08
June oh 59| %8 36 L T 1.6
iy B EREAERRES IRIEZED T | 3 T [t | 226
Avg. * | .01 0| .| .8 T 1.52{ .80 L] 08 ;.%
Sept. T |.0§ .1 T 1.05[1.36| 09| T | 07| T T 2/
oot .03 T 1.17f T .07 8 2,10
Nov. o
Doo. B 05)_.o1] o7 .21
latitude 30° 12° Loogituds 104° 16¢ Elevation 5,100 - Feet Total 19%5|17.86
Standard gage H. T. Fletcher Ranch 1950 X. T, Tletohn
Jan. 3 22 sfr |
Fob. 0 T 01
er. o "
Apr. K T
My 7] 15| 1051 8 1.3
dme | 55 T .05 T <03 215 .16 T | 03] .06 T | .29] .38 T T 1.68
Jay T | el r e [ 2o 26| o8] 5| * 03|12 21 10 EERENE 1.0 3
avg. 0 2B .06 osfT | T 8
Sept. o3 T BHESLIE ] T £ “0ef .58 <68 17| 59| .03 18] 2.57
oct. | 24| .18 .08 .01 51
Yov. o
Dec. o
Total 1950(11.20
Stendard mags H. T. Fletcher Ranch 1951 A. T. Fietohs
Jan. T 0 T T .10 93
yeo. [T 1 .09 T 09|
Mar. 22| .59 B k| .06 1.8 35
. ? T 5
"..‘{,' 26 99, 32| .80 2| 2.61 | 1.ke
June ] 06 )T 21 1
.11 .05 T T [1.20 .87 2.5 [ 2.9
:::’, 25 SR 1.02 T -5 a1 T T |19 | 3.38
Sept. -8 > 23 T 1.6 [ 180
Qet. .09 09 1.8
oy, £ 02 .03 -®
Dec, .0 08| .02 a2 |
# Period 1539-1951  Total 19%1]10.78 | th.o7
Btaniard gege McFarland Ranch 1949 M. X, Bowar
Jan M e “50[ 43| 4]
Yeb 52|
Mar.
Az .20 -3 35
-y 1.21 a7 a7
Jone 2,08 20| R
o)y “62f .83 52 35 B4 25 80!
Ang. 8 50 . 8o: M,
t. E . .
oo 1.0 1.10
Yor.
Dac. 27
latitnde 30° Ok Jongituds 108" 16' XKlovation 3,350 Yeet Total 1949,
ptaniard ee McFarland Ranch 1050 %
Jam. 25, Y3
Fob.
Mer . 2
Apr. E
ey a7 .70 60|
e | .30 13| .50 -16}
iy 75 53| .82 1.24 51 1.05
Aug. 58|
Bept. 58 1.50[1.10 | 30
oet. {l.a1f .13 <05
or. 0
Dec. o
Total 1950]14.08
Btendard gunge McFarland Ranch 1951 M. E. Pomas
Jon, N o 1.06
Teb. . il 23
Mar, .86 .33/ 70} 1.8 -3
e o .76
-y .20 .75 50 0| 25| 1.66
June .23 21 102
Jay 38 60| .70 1,681 3.10
Avg. 13| 2.7
Bept. g4 b0 32 99| 2.8
oot 38 38 17k
Bor. 18] oh A
Ded. 25| 25 72
# Poriod 1941-1951  fotal 1951| 9.33 | 16.20
Btandard gage N. B. Chaffin Ranch 1847 ¥, B, Chaffin
. 40 £ 97
oo | k4
. 22 £ 35
1.35 et 2 17
o 2 8 27| on K]
18] 228
s a2 [eoo | .0 3%
Papt. 90| 34 o 18
oot 06 .08
Yov. 23 25 48
Deo. 1.0 1.0
latitode 29° 54’  longitude 108° 02'  Klevation 3,800 Feet Total 19%7(11.66
Standard gage N. B. Chaffin Ranch 1848 7. B. Chaffin
Jea. I R T T 58
Fob. ¥o Tecord for February, April, August, end December
- 55 .55
Apr
50| 58 1.
e > 3 88| 15| .05 ‘20 .12 178
ay 30 %)
.-
1.03 .03
_ 20 o} = ‘e
nov. a5 13
Dec.
Boma months missing

~
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Total | Normal
Montn| 1| 2| sfu|s5|6l7l8]lsjwinlwr|zjnwlis|i6ir 8|l 0| ala)es oh 25|26 | 27| 28] 2] 30|23 or
Inches | Average
Standard gage N. B. Chaffin Ranch 1949 H. B. Chaffin
Jan. .08 .09/ .45 .05] .10! K
Feb. 12 e .20
Mar. al o
apr. | o S
Moy s2| .08 50
June 18 31 5 15 1.78
July 31 20| .16f 13 .51 72 ko] 2,62
Aug. .08 1.00 1 .22 22| .77
Sept 4o 15| 28] .50 173
Qct..
Nov. °
Dec. 50
L Total 1945(10.36
stendard gage N. B. Chaffin Ranch 1950 ¥. 3. Chatfin
Jan. Datly distribution incomplete for January R4 99
Fob.
Mar.
Apr- A8 3 52
May 95
June 20 1.00| .65] 48 40| .69) 72 .05
July 25 70 50 2.3 L07] b.20
Aug-
Sept. 50| .ol 1.00[1.60} 1,00} .50]1.30 6.30
oct
Fov
Dec
N. B. Chaffin Ranch 1951 §. B. Chaffin
’ T 66
o 21
1 &1 1.0 .48
0 36
.30 1 Rl 53
6 [ 176
75 30 110 | L70
R 15| 115 | 2.09
a2 1.85 30 227 | 2.6k
o 22
° 16
38 381 .6k
# Perlod 1947-1951  Total 1951] 6.79 | 11.85
Standard gage Van Eman Ranch (Formerly Milton Baugh) 1947 L. T. Van Eman
Jen. o
Fob o
Mar. 39 -39
Apr o
May T T
June B 50 20 .70
Tuly 26 15 T
vg. 70|2.00| .55 1.70 iy
Sept 1.50| 3 1.85
oct. 10 .20 17 7
Rov 230 .30
Dec. .90 .50
latitude 29° 52'  [Longitude 103° 59'  Elevation 3,900 Feet Total 1947} 9.97
Stendard gage Van Eman Ranch (Formerly Milton Baugh) 1949 L. 7. Ven Eman
Jan. I £ 5 10] 1.6
e .10 .20 30
o
15 150 .65 .35 1.60
23 a8 b1
25 1.05] ko 1.70
e 62| 26| 10| 92| &5 1§] 7.9
21 a7 BT e 1.6
55(1.10] .25 .20 3.08
331 A7 1.00
o
66| .66
Total 19%9{15.00
Standsrd gage Van Eman Ranch (Formerly Milton Baugh) 1951 L. T. Van Eman
Jan. [ 56
Tob. .15 as s
Mer. 56| B .96 45
Apr. i 53
oy 20 .07 30 6| 17 .53
June 33| .15 . .96
o1y 25 1.50 &5 2.20| 1.85
Aug. 16 7 .10 73| 2k
Sept . 1.00 .20{ 45| .20 1757 2.23
Oct. o et
Tov. ° .10
Dac. 35 T 35y .6k
# Poriod 1947-1951  Total 1951| 7.79 [*10.93
Btandard gage A. L. Baugh Ranch 1949 A. L, Baugh
Jan- 81 ) 86
Feb.
Mar o
apr- as| sl s 185
vay
Jue 255 98| 38 1.91
oy 35] 10| b .22l .55 "3 1.86
g \ L8| .08 6 .65 151
Sept. 35 53
et
o
Fov
Dec &
L Tetituds 29° 52'  longitude 104° 02'  Elevation 3,820 Feet
Stantard gage A. L. Baugh Ranch 1951
‘ ‘ »

-38

L

¥ Porlos 1ghe-19p1  Total 1951 5.50 | 12.16

§ Some monthe miselng  * Average for 197, 1949, and 1951
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INCHES — 1951

Total | Sormal
wuta| 2| 2|3 s]|sjé6jr|8]e|wn w|{omfwlslw6|r]w|w|jeola)z|2 ehfos|2]2r|28|29]3 |3 or
Inchee | Average
stanlard poge McCracken Ranch 1949 7M. B
Jen. op] 81| .05 0 25 02| 50| .06 .02 1Ohl 1.8
Pob. a3 05| .03 03 2
Mar . °
Apr. 28 w05 30| 53 1.26
-y 12 a2 .08 .2k 56
June 09t ST[ N3 0% 29| 1| 1.73
July -~ 16! 18| O/ 07| 03 2| Wy .09 3u| 05! 1.96
ang. 20| 16 36 50| s 5 12 1.0
Bept. BN +10| 591 06| 0B 1.50
Oot. - 2 J0
ov.
Dec.
Iatitale 29° 51'__ longitude 10K° 1v' _ Klevation 4,250 et
Standard gage McCracken Ranch 1850
Jan. 28|
Fob. 2 03
Mar,
Apr 36| ° ]
P 3 .10 o
June | .03 .28 08| 20| 03| 23| .28
aty ) 08| .05 05/ = o8| o6 ]
Avg. o7 .72 27 T
Sopt. .08 .07| .07 S 35| 27| 76
oct. | 03| 3k
ov.
Des.
ftandard gage McCracken Ranch 1951
Jun. 12
Fob. 12 a5
e a7| a9 2 ar
Apr- -6
-y 06| E ] Joh| 95
June 3% -07| 1.26
Juy A 22 26| .05 03| 76| 1.7 | 2.k
Aug. 30} S 121 | 2.
gt | 30 .08 03] (M| 23| .23 oL 2
Oot.. 9 1
sor. 06 [
Dec. b2 b
# Period I41-1951  Total 1951| 6.38 | 12.89
Standard gnge H. M. Greenwood (Cienoga Ranch) 1948 B, H. Groenwoot
Jun. EAR B <03 15 =03 1.5
Pov. a3 13
ar. o
AP 22 .08( .28] .10 .68
Yy a2 408 .08 07 E
) &3 63] .38 08| 15 1.07
Ty .08 06| a7 6] .07 52 REES 231
Aug. 9| a2 48 '?6 ﬂ 05 .26 » 1.,5‘!
[ 31 31 6| . . 153
got. |05 49
Nov. °
Dec. 43 53
Iatitude 29° A7' _ Lomgitude 10¥° 13 Elevation 4,000 Feet Total 1949]10.38
Brandard ghge H. M. Greenwood (Cienega Ranch) 1950 H, M. Greewood
Jon. 26 ‘ ) 5L
Per. .13 23 26
L o
N o .90 <10/ 1.02
May of Bl
Jame | .39 27 21 A7 .16 08| 1.28
o7 36| 09| 107{1.20] .0M] 1.
m 2| .21 .08 .?1
sapt. a7 8| 5] 25| 11 91 2.
oot | kol o
Tov. o
Dec. o
Total 1950] 8.50
Brapierd gage H. M. Gr d (Cienega Ranch) 1951
Jan. 08 O
Pob. 06
Mar. 22| .28 o 2
apr. K
Yay 02 08
June .12 W30 33
Juiy
Avg- 50 .20 K
Sept..| .06 220 57| 16
ost. 37
Nov. 06|
Dec. b
F Period 19411951 Total 1951] h.92 | 13.50
Yisnal gage Cienega Mountain 1960
Jon. Becord began fugust 25, 1950
Fab. \
Mar.
Al
Yuy
Jups
Faly
Aug. 2.00] 1.20)
Sept.. <30 1.8 .50 2.6
Oct. o
sov. o
Dec. o
Iatitude 29° ¥7'  Lousitude 10h° 11t Elovation k,100 Feet |
Yieual gage Cienegs Mountain 1951 N, . Greenvood
Jan. o
Yob. °
Mer. 70| h0 110
Apr 0
Ld o
June o
Juiy °
. o
e, 1.00| .50 150 | 2.08
oot o o
o .06 06| w03
Do i | e
Poriod ugust 1950-1g0% _ Total 1951] 3.10

# Bome months miswing

-
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e LD L L LD B T LT[ T[T o] o] o ]

mee Rawls Ranch 1946
08 561,32 Jdof .22 g 06 2,34

§ETF

+20] .:
31 76| .64) 32! 2,08
ED 1.5
15 10 52 2| o2l .26 1.6

LY
k-]

g2
#
®
s

&l
]
3
&
2

-ok] Lor| .1 40| K3
o

L
5
8
[
&

g
B
¥
2
§
S

25! 06| 31

18
220 1.00
% Total 1947( 8.83

3
B

44

24
10 10| -06] 08| 30| L6
ad

8
B

Hak
B
B
3

2.23 2.1
27
J0( .0h| .13 08| 35

2
&
3
8
&
8
i
&

ik

visual guge La Mota Ranch Mra, A. I. Killa
10! E R )
°

&
=

134
E
¥

ki

Bje¥
&

.10 J0f .15 25| 1k

u

L
8

@,
4
%4

Iatitude 30° 33’  loogitude 105° 59'  Elovation 3,750 Foet # Poriod 1945-1947 and 1951  Total 1951 7.25 | 10.35

§EIY
B

50 .10 ESE] -39 )

PIRERE|EY
5
8
5

Iatitude 29° 20! Longitude 103° b3 Klevetion 3,500 Yeot Total 1951} &.

Standard sage B. H. Davis Ranch 1949 ». B, Devis

#
e
B

ELINS

b

A U
B
8
B
§

Iatitude 30° O7'  Iongitudo 103° k'  Klovation 5,000 Feet Total 1949(13.13

H. Davis Ranch 1850 3. . Daris
11y records svatlstle in 1950 R

E
]

i

|
L]
13

-

13g)pt
3

7y

B. H. Davis Ranch 1951 5. H. Davie

2 -
7| a9 27 1,20

o
1.13 34 38| 350 2.%0

Wo dsily recoed available July thrcugh December 1951

n .

# Pericd 19%0-1951  Total 1951 8.73

[Tyz

TGh

Some months miseing
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l Total | Normal
Slé 7| 8[9jotnfi12 1)‘13‘15 16 17|18 19| 20 21‘22 o3[ 2b | 25| 26 &7 28‘29[50!)1 or
Tnckos | Average
Crosson Ranch 1949 3. M. Devie
2,18
08
.18
31 3. 2.00
.60 .72l 1,50
10 30| 132
35 k8| 301 12 .93 48| 2.66
20 351 b 26 B
1.18 & 52 72[1.08| b,19
1.50
0
1,06 1.06
[ | tatitute 50" 03 Lomgttude 105° bl Mlevtion 4,760 Teot Total 1949]17.62 |
ganiard gago Crosson Ranch 1950 B, E. Dayie
Jan. Mo aadly records available in 1950 31
Yeb. [
Mer. °
Aor- 09
Ney 181
Juns 1.9%
2,52
g 2.01
. 2.5%
ot 1.79
Fov. °
} Peo: | o
Total 1950[12.71
Crosson Ranch 1951 3. E. Davi
° %
22 E 25
55| .28 35 15! 133 .28
] 51
1.28! 19| 38 29| 2.0 | L
- 241
T8 | 2.9%
| 2dg
117 | 2.66
0 1.20
Yo, o5k
Dec. 135 | 5
# Feriod 1933-1951  Total 1951) 8.36 | 15.84
Standard gege Johnson Ranch, Texas 1.3 AW.C
Jaz. T T
Feb. [T ]
Mar. 01} .08 .52 9| T 1.06
Apr. T
ey 18] 78§ .96
June T | 0l 13 ki 25
iy dolrar| .99 v .16] .09 2.5
Aug. 02| T 18| 20
Sept. 13 18 31
oct. +08| 09 W7 .68
Rov. o 25
Dec. 04 L o | a8
Tatitude 29° O1'  Lomgitude 103* 23' Eleystlon 2,050 Feet # Poriod 1933-1951  Totel 1951] 5.96 [ 8.5
Visual gage No.2 1849 Dayid okernot
Jan. 70| +18] .10l .10 1.6
Feb. 10 20
Mar. °
Apr. b5 70| -20) 20 1.35
3 E 55
un:l’m .18 215 1.18
iy .25/ +70] EC IR 2,30
aug. | .30 .20 8 2.15
Bept . Jo| 60| 3.18
oct. 10} .30 50 1.0
Rov. o
Dec. 85 85
Tatitade 29° 59+ Tongitude 103° 35'  Elevation 4,170 Peet Total 1949|14.85
1aual gage Kokernot Ranch No.2 1850 TDavid Kokernot
o
o
°
.20 .20
a5 20 35
.50 .10 1,00 10 1.70
60| 651 .10 10 15 1.60
.18, +30(1.15) 1.63
52 1.20 50 20| .g5(2.70] 50 6,57
8| .70 1.50
°
°
Total 1950(13.55
Kokernot Ranch No.2 1951 David Kokernot

ericd 1941951 Total 19511 5.86 | 1114

Persimmon Gap Ranger Station (Formerly Cooper’s Store) 1950 Park Ranger

Tatitude 29° 39° Tievation 2,840 Pest
¥ Some momtha miseing
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el LD L Dol [l Do Lo T[]l [ o] =[ o[ ] o] o] o] =] o] ][

Persimmon Gap Ranger Station (Formerly Cooper’s Store) 1951

Tusgor
Jan. o 118
Teb. 0 ..
:, 20§ 08| R JTh .§
. ° .
Moy 384 By 33 .63 1.88 [ 1,06
June 06| .68 0L 1.19] L8] 1M
Jaly £ 56| Br [ 12w
Aug. 27, 104 37 o5k
Bapt.. .0 o 18y
ot Mo Tocord for Ootober aud November 1.06
oo, 2 ||| L1 1 a2l b
# Poriod 1943-1946 and 1950-1951  Total 1951 10.51
Standard gege Maravillas 1. 3. & W, C.
Jan. T T T T a8
Teb. 1] T o 10
ez T ] a2 2815 szg 3
& 105 awol | s k| 1B
June 1.22] &2 .10 5 2.k9 | 2.8
Jaly T EERELYERER RT3
g:‘. T T N T T 2.; 2,66
. ] 1.25
Oot . T »0L, T T T +32| 53 70
Yov. L
Deo. k] 1 T 22| T .22 .24
Latitude 29° 34’  Longitude 102° A7+ Elevstion 1,810 Feet Period Ootober 1949-1951  Total 1951) 9.b2 [ 11.35
Reoarding grge Steve Stumberg Ranch 1949 5. C. B.
Jan. 55 08 119 1o 30 2.3 1o
- -10} .23 33 .z:
- o B
Apr. 69| .08 89 .0k 03} ,03| .48 2.20 S8
-y " 05 .05( .05 a0 .24 .0 | 228
June 08 03 Bl -08 03| 03| .97 .60 | 136
Jay b2 .2 e[ 30 115 e | 255
Aug. .33 1.16| 02| .08l W21 1.80 | 1.h6
Sept. 2.10 58| .97 1.80 -09| .54 | 2.4
oot | 35 B[ 27| .20] Lok [ 136
Rav. °© 55
Dec. ] 0 8] 1.2
Latitude 30° 11'  Longftude 102° 53'  Klevation k,300 Feet # Period 1943-1949  Total 1545119.58 | 1k.90
Standard gege Dryden, Texas 1. B. & ¥. .
Jan. T K-}
)::. 0% .08 12 A3
Nor. 24 Jib| 48[ T 1.16 B
= a 35 B8 o1
-y 58 T 1.4 51| 63| .03 3.25 | 2.9
T s1] 2| sl 1.3 273 ] ro
T T 1.26
::‘l'. 1.32 1.32 1.5
Bapt. a1 .10 21| n79
Och. .03 02 T |t | .07 .0 3| 1=
Mov. o B
oo 32 4 32| .6
1atitode 30° 03 Longitude 102° 0B' Elevation 2,160 Peet # Period 1531-1951 Fotal 1951| 9.70 | 12.52
30°
Standard gage Pumpville, Texas C. Cash
Jan, T T 90
Peb. A5 5 ]
or, 50 1.10[ .15 1.7 .8
aor ® T T .83
oy 1.50 137 87 1.0 b1 | 2.20
June 93| -20 T |7 51 1.70 [ 1.20
Jaly 10| W20 .}g
. 0 T
2',;. T 1.45 15[ 2
Oct. T | 25| .0f +20) 55 1.&%
o] B
- 12 R
Tatitude 29° 57" Tongitude 101° ¥h' Elevation 1,800 Feet Pericd October 1946-1951 Total 1951120.83 | 12.1%
1, Arvin and Harkins Ranch — Header 1848 512 Barkins
Jun. Becord began November 1, 1548
o
Yor
Apr.
Moy
June
Juy
e,
oore
Yor. 14 1k
Deo. 3 .
Iatitude 30° 27 Iongitude 102° 26'  Mlevatiom 3,400 Feot
[— Arvin and Harkins Ranch ~ Header 1849 10 Barking
Jen. o Y 2 1.1 ta . 2.3
Yoo, K3 A
Mar. o
Agr 1.0 1.3 2 kY 2.9
Way Ky 7 11
June 2.7 | 1.6 2 2.6
o
Aug- 3.8 5.2 . s 3 gg
ept. . - X
o 8 3 1.8 . 2 Z
Deo. Total 1949]e3.0
Tisual gege Arvin and Harkins Ranch - Header 1950 814 Parking
3
(M- 3 2 2
Feb. °
Par . 1.2
1.1 B .
apr. 1.5
A i :
3
ﬁ K 3.0 R . 3 3
N 9| . .
Segt. R 1.3 4
oct. 3 [
Hov. o
Dec 1 Total 1950]10.7
# Same months missing 3 Calative smount for two or marw days
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INCHES —1951
\:n'.h 1]2\5\hl5 5‘1'819 mlu\nlulnlmlm'n 15‘19 zoln‘zz\e; ahlzslzﬁlzq\ze\zy\aoln o
Tochos | Average
Visual gage Arvin and Harkins Ranch - Header 1951 814 Barkine
Jan. o 9
Feb. ° a1
Her. 5 11 3 1.9 .6
A 5 B 1.5
May 7| .2 1.2 9 L0 2.2
June 2 5 2.0 2.9 1.8
3 3 | L2
::?. 2 21 33
Bept. 2 a | 13
Oot. 0 13
Yor. ° »
Tec. o 2
Period Novesber 19UB-1951  Total 1951 9.7 | 1.8
Viwual gage Arvin and Harkins Ranch — Headquarters 1948 814 Harkine
Jan. woord bogan Novesber 1946
Yeb.
Mar.
apr.
May
Juze
July
Auvg.
Sept..
Oet.
Fov. 2 >3
Dec. 3 3
Tetitude 30" 27'  Lomgitude 102° 19t  Elevation 2,630 Pest
Viewd gge Arvin and Harkins Ranch - Headquarters 1949 512 Barkine
Jan. 3 2 2 13 1 13 [38 2.7
Yob. 1 B
Yar . [
Apr. 1.5 $1.4) .6 3 2.6
Moy 17 1.9 3.6
| Juoe | 2 +5 |2 | 3| 1.2
Juiy o
Aug- 2.0 3.2 5 5.7
Sept. Bl 8 1.2
oot 8 3 31.6; 2,7
Nov. o
Des. 5| .5
Total 1989[20.3 |
Visusi gae Arvin and Harkins Ranch — H 1950 518 Barkins
Jan. 3
Peb. o5
Mar . o
Apr. T
Moy 1.9
June ]
a0y 3.0
Aug» 5 1k
Sopt.. 1.0
oot 5 5
Nov [
Dec. °
Total 1950 9.7
Tisual gage Arvin and Harkins Ranch — d 1951 914 Earking
Jan. ° 1.0
Teb. c .2
M. ) 1.0 3 1.7 6
A 5 ERES
Moy 1.0 5| -9 8 1 33 | 2.9
June 2 3 L4 1.9 | 10
Tuly a EREE)
g 6 5 13 | a7
Sept. 3| -6 3 1.8 1.2
Cet. ] 1.
Ror. o e
Dec . ° 2
Foriod Roveuber 1948-1551  Total 1951{10.6 [ 13.7
Vieual gage Arvin and Harkins Ranch ~ Monty Corder 1948 814 Barkina
Fn. Record begen Fovenber 1548
Peb.
Nars
Apre
£ |
June
July
Avg-
sopt.
0ot
Rov. 3 3
Des. -2 2
Iatitude 30° 27'  longituls 202" 14  Klevstion 2,850 Yeot. |
Arvin and Harkins Ranch - Monty Corder 1949 814 Barkins
W1 .2 1.2
a
1.9 -5 B

III -6
Vieual snse Arvin and Harkins Ranch —~ Monty Corder 1950

a1
2.7
v 3 3

3 Cumulotive swount for two or TS dayé

L3
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AnANBpNOAEOARNENGE

o

SEREERREEEEEE

or
Inches | Averege
Barking

Yisual gnge Arvin and Harkins Ranch -~ Monty Corder 1951 B

Jen. _—T o 9

Feb, o +1

Mar. T 1.0 b 2. K

Aprs & & 1.7

May g al s 3 2.2 | 210

Juno 1.3 1.3 | 1.0

Juy K] 7)1

Aug. ° 15

Bept. & 11 1.5 1.5

0ot . ° g

Fov. ° 1

Deo. 0 .2
Period Yovember 1948-1951  fotal 1951 8.2 | 115

Viewal gugs Arvin and Harking Ranch - Boan 1948 818 Barkine

Jua. Pacord hegen Revasber 1, 1948

Ner .

apr.

Moy

June

Juiy

Aug.

Sept..

L
n
i

Tatitude 30" 261  Lougitede 102° 231  Xlevatlon 3,100 Feet

Fiaual gage Arvin and Harkins Ranch — Bean 1948 814 Rarkine
Jan. K] Y 2 1.2 .1 EX) 2.0
Fob. 3 By
Mar.
AT T $1.2 3 5 2.7
May 6 7 1.3
Juns & 7 1.2 B 2| 2,8
July o
g 8.0 5.1 2 3.3
Bept . 7 5 1.2
oot 1.5 3 31.¢| 3.4
Hov.
Dec. 6 .6
Total 1949)23,8
Yioual gage Arvin and Harkins Ranch — Bean 1950 514 Barkins
Jea. 3 3
Feb. o
Mar. 0
Apr. 9 2 11
My 1.5 B3 1.6
June o
July 3.2 3.2
Avg - T - 1.1
[ 2 5| A Y 1.5
Oot.. .2 .2
Nov. o
Deo. °
fotal 1950] 9.0
Visual gnge Arvin and Harkins Ranch — Bean 1951
Jan.
e
Har. 5 9 3
AT &
May T 3 1.0
June 3 5 14
a1y 5 K 2
Avg.
Sopt. R
oot
or.
Dec.

Tortod Fovember 1548-1951

isunl gage Arvin and Harkins Ranch - Camel 1948 512 Barkins
Jen, Beoord began Bovember 1943
Peb.
M.
Apr.
May
June
July
Aug-
Sept.
Oct.
Hov. 3 -3
Dec. .2 .2
Tatitude 30° 25'  longitude 102° 201 Kleyation 2,690 Peet
il ngs Arvin and Harkine Ranch ~ Camel 1949 514 Barkn
Jan. 3 Y ] 2 I K 13
Teb. B W1
Mar . o
e A 1.5 2 3 o4
ey 3 8 1.1
June 2 K 2 )
)
i:x 2.4 2.8 2 LB
Sept. Bl 1.1 1.5
oot.. 8 3 1.1 2.2
bea. E] 5
Total 1949(15.3
Arvin and Harkins Ranch — Camel 1950 814 Barkins
E 3
oo ? a kY
Mar .
6 3 K
apr. ! K 13
;,m 1.6 3 H
K 3.5
oy 3> & 5 13
Sogt | a1 3] 3 2 ]
oot 8 o
= :
- rotal 1950| 5.7

¥ Cmmlative smount for tvo or wore dayo
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Total | Normed
[m llﬂ §ll 5lél11al9 mlullzlullblulm 17]15 1929212225[25125]26 nlz& agl)o n nrJ
Inches | Aversge
Viswal ghys Arvin and Harkine Ranch - Camel 1951 814 Harkine
Jun, ° K
reb. 0 1
Mar. 5 1.0 -3 1.8 6
Apr. -5 5 L3
Moy 3 6 3 7 2 2.1 1.7
June 2 2 1.3 1.7 8
oy ) EREEE]
Ang. 3 3| 23
Sept.. AR g 1.4 1.3
Ot ] 1.0
Yor. ° 1
Dec. 0 2
Poriod Fovewber 19A8-1951  Total 1951 8.2 | 1.2
Standard gage C. L. Arthur Ranch 1949 €. L. Artimr
Jan. -0 1.30 140
Pob. .28
Mar. °
Apr 90 R 1.70
0 .80 52| 112
June 3 21l g 50| 1.51
Jay 20 20
avg. a3 1.01 30 .08 B 20 .20 297
Bept.. 38 97 57 29 -2 9 2,82
Oot. .38 1.3 B[ 5h] 2.53
Tor. °
Dec. o
latitude 30° 23 Longitude 103° 3¢  Elevation 3,500 Feot Total 1949|14.73
Standerd gase r Ranch 1950 . L. Arthar
Jan, 3 25 68
el °
ar °
Agr. kS 3
= 28 8
June } .50 27 -56| -5 35 2.03
Juiy n .5k| 70| 60 76 3.72
Aug. 1.00 b8 1.9
Sept .« 26 a8 .20 25 0| A A5 M 230
oet. | -96( 20 1.16
Rov. °
Dec. Q
Total 1950 [11.89
C. L. Arthur Ranch 1951 C. L. Artha
° 116
20 20| az
Yar. 90 +30 Leo | 33
Apr 0 -8
oy .33 .60} .30} <60} 2.15] 3.98 | 2.8
June .20 58| .37 1.15 |. .66
Taly .60] 60| .20 150 2.0 | 2.30
Aug- 5| .10| 25 a5 EL) 10 | L@
Septi. B! 13 of 1.20 | 1,96
oat. o 133
Hov. o 10
Dec. Bty af .26
# Poriod 1946-193) Total 1951|11.8% | 13.70
Btandard gage Pecos River 1.B. 4¥. C
Jun, » o] el ° 99
yob. B o1 . 17
er. 24f 10 B .38 '?o 1.61 Th
) E Q00 139
:'; 01 23 o1 .03 .07 -6 35 136 | 1.5
Jute 1.20| .09 08 8 1.8 | 1ire
Jaly .01 0] 32 3| 1.8
Aug. ° 1.8
Bept- 1201 13| 38 T L
Dot -10] 03 07| .10 -30| 02| &} 116
Yov. 03| ol s
Dec. .02 413 07 .22 82
Istitude 20° A3'  tongitule 101° 211 Wlerstion 1,060 Peet Period March 1938-1951  Total 1951} 7.22 | 15.53
- Comstock, Texas
Jen.
™
b 20 1.8 e
Agr
15 a3 8 1.17
e -26, 2.0
Aug. " 33
- B2
o o
Yov.
Dec.
Iatitugs 29° 31+ Tomgitude JO1° 11! Period May 1939-1951
Standard g Devils Lake, Texas
Jen. o
el o B4
e 1.05| .15 120 | 75
Apr ° o
May 20 26| .09 1.05 1.60 | 1.6
o 7] .08 1.60 35 197 | z.08
108! 08 EEY 95
::‘! AT NT]O156
‘Bept. 23 23| 1ls6
oct. 2B 12| 32 137 |1
Xav. ° 3
Dec. 7 a7 81
Iatitude 29° 34'  Longituls 100° 59  Rlevation 1,080 Fest Poricd Ney 1939-1951  Total 1951 7.46 | 14,98
Standard guge Maverick County Canal d, Gate Tender
° 51
o .06 .08 | eor
- 2350 .05 2k |
e ° 1.5
oy 110 o5 22§ a2z 3elz.7r 338 | 1.6
. a5 57 72| 1.6
£ ENEES
. o1f 09) ag| ilE
Bept.| +39(1.20] 159 | 2.78
oot -10 2.35 245 | 151
botid a0 a0y 1
Des. B 53 ol
Jatitade 29° 10' _ Longituds 200° 46!  Elevation 870 Joet Period Neroh 198-1951 __Total 1952[11.79 | 17.36

‘Some montha missing

LY

Py
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INCHES —1951
W 16 8B eolo| 22 o 6 ®B| 2 1
0in Y or
mota | 1] 213 slsle)lr]B)S 2|13 B 7 19 23 s R 3|3 N
Stenard e Quemado, Texas valter P. Cox
IS ERE [ES [N E] Tl T £
Feb. T | ee|r [BEEE NN o2l T T o | 1.60
[ T .o & 102|196 .10) |
A 1 - . 1.69
May L 20| ?|r | a2 L] z | .08 2,78 T S 348 | 2.8
June Rk r | .24 02| 20| 10| T 141,08 1 1.8k
Suly 7| T I EE]
Ang. K 09 S5 | 1
Sept.. T | 71208 Be) ~3.08 | 3.21
Oct. a5 .08 20 e e e || .90 133 1.8
ov. [T T T T .06} Ol T K3 K4
oo, or 20T T T T ]| &l &
Iatitude 28° 56¢ Longitude 100° 37° Elevatian 765 Peet Period Novewber 1041-1951  Total 1951|12.66- 18,50
Staniard gage Tortuga Ranch. Texas V. 1. o
Tan. o .
Peb. .10 a0
Ner. 901 90
Apr. o
ay 80| .02 1.60] .09 1.4} 3.87| ko3
June 0 .69
July o 28
A 50 130 30 z.:g
Bept. | X 130 | 2.
Det. 60| 28 23] 1.13 56
Yov. o o
Deo. g AN
Iatitute 28° 39'  Longitude 100° 26'  Klavation 780 Feet Poriod My 1950-1951  Total 1991} 8.23
standsrd g El Indio, Texas ¥. C. amith
Jan. ° £
Feb. ° 78
Mar. 57(1.38 17 b
Apr. 0 E
-y T 03 1.85 5.8 | 3.9
Jabe 0 1.9
Juiy o )
Aug. o 2,28
Sept. 39102 15| 2.8
oot o 1.05
oy ° &7
Dec. o, 40 K¢
Jatituds 28° 31'  TLongitude 100° 19  Blevation Te3 Feet Period N 19W1-1951  Total 1951) 9.51 | 17.30
Stendsrd gRao Laredo Water Plant Iarodo Water Plant
Jon. o 2
Yob. ° 72
Jar. .08 .02 55| 22| .03 8|
e a1 21 118
ey o ge| .05 1.57] 29 | 2,56
Jane 1,25 1.27 252 | 2.8
July o 1.3k
ne. 210 .02 .01 a3 18
Bopt. 2.24(3.08 03[ .70 3.9 | 331
aot 2| .o 39| 156
nov. | w02 01 Wl
oo .08 08| 109
Istitade 27° 33' - longitale 99° 31'  Klevation 410 Feet Poriod 1930-1951  Total 1951[12.4% | 17.70
Standard guap Fort Mcl: b, Laredo, Texas 1.8 &V, C.
Jan. 02 02 O
Pod. .23 25 ]
Mar. +08] 02| 34| .56 01| g1 g
A 30 30|
-y o 1.2k 1.09 .02 .01 2,36 | 3.5
Jue 1.9 119 1.17 3 3.89 | 2.98
o o .16
i .16] o3| .01 20| B
Sept. 1.88(3.65 ] T 618 | 3.7
Oct. 05 02! 03] .0k .15 .29 Sty
sov. [ .00 26 o1 3% 60
Dea. 06| 06 -
Iatitude 27° 50'  Loogitude 99° 31!  Elsvation 310 Feet Poriod Februsty 1950-1551  Total 195124.82
tandard geae Laredo, Texas, jonal Bridge U, 8. Westher Buysen
Jan, ) N
o, RS a |l
ey ak 03 B 91 T2
age .27 1.88
-y w02 & 86 02 06/ 1.8l 7 L9
o " il 119 3.22 | 2.9
niiy ] 15
e, 2 137
Bapt. 1,18 {355 118} (76 B4 6.97 | 3.38
oct. o 02 20 . 1%
Yov. .03 36 .o S| W
Deo. | .0b 0 09 -6
Iatitwde 27° %0'  Lougitute 95° 29  Klevation h20 Fest Period 19k1-1951  Total 1951{1h.38 | 16.68
Staniars stge Falcén Dam, Texas
Jan. +03
Fob.
ar. 09 £ 66| 0%
Apr. [ . T ™ 1 6| .20 b 35 .:2 L)l,i'
T o - o o o 1! 2.7
. lo.60 e 37| 2
T ol a0 s
::’. 26| T 1k T ] ae{T | .21 .20 B 52
Sept. 270183 12.21| .68 782 | ka2
oot .18 a2 .55 1| s8
o o .2 L] . 03
Dee . T 14| Bty 07
Iatitode 26° 341 Longitade 99° 08'  NWlevstion 323 Feet Period April 1950-1951  Total 1951]17.1%
tandard aege Roma, Texas I.8.a¥. ¢
" worf oo | ot
. T 3] . 6| .12 1T61 1'?}
e 2 e LT s Jaas 1| 1k
oy 3| 20 1,35 1.8 | 175
June 76| 1.72 .62 3,00} 2.
) A3 .09
ﬁ | |1 E- 100 | 207
sopt. 6.00] .90[1.85[1.32 10.07 | 3.89°
0ot 33 65| .66 . 1.6 | 2.21
— E o -
v 2z 2|
Iatitude Z6* Oh  Lovgitude 91° 01'  Kevation 230 Fest Period 1941-1951  Total ngg.yy 18.66
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INCHES — 1951

] Total | Formal
vontn | 2 2|3 |wls| 6| 7le|olro|ulen|w]|n]e]wisle|eo|alelasjauls)a) ) B el o n o
| 7 [smetes | average
Standard gage Rio Grande City Gaging Station 1. B.&W.C.
Jao, ° Tt
Fed. © W70
Mar. 65 -13] 52| 1,307 .01
Apr. a7 50| |
Nay a9 130]1.30| 179 [ L.k3
Juns 27 -92 1.15 | 2.4
July 1.08] 05| 1.13 .70
Aug. a7 230 M7y 172
Sept. 3.851.37 5.2 | 2.82
oct. 1.2 102 | 360
ov. o .39
Doc. 0 5
Iatituds 26" 20 Tongitude 58° b7*  Elevation 150 Feot Period July 1939-1951  Total 1951]12.79 | 15.31
Standard gnge San Benito Pump 1.3.8W. C.
Jan. o 139
Feb. 361 B B
Mer. R 1.26] .hoj 1.32 l.g
Apr. 36| 36| 1.5
My 1.59] 32| 61 251 | 2.75
dure 52 .12 Gkl 255
ay 12| 26| ErRIEED)
e | .6 .18 20| 59| 2.2k | 17
Sept.. 290 136 3.20| .18 o8| 28| w39 | 3.80
ost. [1.27 17| .10 4031 35| .13) 6.5 1 2.02
o 7L
o 1.62
Tatitude 26° 03'  Longltude 97° 45'  Elevation 50 Feet Period October 1933-1951  Total 1951|18.8p | 21.6
RAINFALL ON THE MEXICAN SIDE OF RIO GRANDE WATERSHED
INCHES — 1951
The daily rainfall records tabulated below have not been published elsewhere. For each
station there are indicated the source of the record and the type of rain gage in use. The

general location of each station is shown on the map

this bulletin.

of the watershed,

pages 52 and 53 of

Total | Hormal
Month | 1 213 wis|e6]7 8| g|w|n|w|lw|s|6ja7|18]19j20]2]22 23| 2h| 25|26 27| 28|29} 30|31 or
Inchea | Aversge
standard gage San Antonio, Durango Hydranlic Resources
Jan, o s
Fob. ° .05
Her. o | .0k 10 .05 T 291 05
Apr- ° 25
May AT -3 237
Juns T T T .53} .0k T 57 | 2.10
Jay [T .53 T 06| 571 79| .06| .53] .75 L0613.07] T .18 Lo 2| T .76 .71
e | T .06 s 39 06 T T .10 u7 122 | 3.30
sept. | T Lok T |7 T T |7 | .06 .87 57| T T 15k | bao
act. T T | T iT L06] o3| T W] oaen
Nov. 9| o6} Ll T 102 | ek
Dec. 7] 06| 7 | 10f o4 37| 30
Iatitnde 26 25'  lomgitude 105° 21'  Flaevation 5,430 Feet Period 1943-1951  Totsl 1951{10.48 | 17.15
tandard g Parral, Chih. Meteor. Serv.
Jan.
Yov.
Mar. T T T Y
Apr. a2
oy
June __ o record from April 23 to July 31
July
Avg. | 33 a6 T T | .20| k1| .39 AT
Sept.
:::- Fo record fram September 1 to Deommber 31
Dec. Lt
Iatitude 26° 56 Lomgitude 105° 39°  Elevation 5,740 Feet # Pertod 1903-1951
Jtandard gage H i Chih. Meoteor. Serv.
Jan.
Yed.
Mar. T | .10
ApT. T
T
T | .28 o6[1.04| .14
Juxy 1.55] T 1.26) .ouf .28{1.%7| .77 .10 T 22 EREIE]
Jna. a6 T 7 | 0] b1 3 EME K
Bept T | sl 12l v | .28] 91 .6 25| T 5
oot T 20! T | .6 10f .35 :
Ror. ] a2 : 2
Doc. 78] a8 | . 120 e
Tatitude 27° 02  Lomgltude 105" 2’ Flevation 5,580 Feet # Poriod 1923.1950  Total 1951|17.19 | 23.37
standard gage Hotoor, Serv. of Mex.
Jan. | 0B 20k
Pob.
Mar, T | T .08 N
Apr .
¥y
1 26 20 = T | .30] .12
July .81 .15 T | .20} T 35 .30( .
ag. | T 35| T 68 T .30 3 sz e
Bept.. |
1] T | | b9 T
oot 33T
Yov,
Dec.
— Tatitade 26 571 longitude 106° 21!  Blewstion 5,870 Foet # Perio Totel 1951 9.50

# Soms momthe misaing

LES
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INCHES — 1951
moth] 2 | 2| 3| v sl et 78l ojrofniie|zijm]iieiar 18 (19} 20 e esju|as|Bim|B|egjx|n or
Tnohes | Averags
Standard gnge La Boquilla, Chih. Rfo Conchou Rydrosleotrie Co
Jan. T [RE] E"
Yoo. T T T T 25
Mar. T T T |T .02 26 T .28
. T T
oy T .0z K
June T T jT |T T T T
Juy | T |21 .23 06| 52| .32 o4 AT T T T [T
ang. T | .02 02| 02| .15) a5l T T 35
Sept.| T .o T To| T T 32
Oct . .06 1.03 T W03 03 T .13
Fov. 15 T 35
Deg. 391 17 T_J .0k 60 M
Iatitude 27° 32’ Longltude 105° 25' _ Elevation 4,320 Feet # Portod 1910-1951  Tota1 1951 &.88 { 13.67
standard gage Rosetilla, Chih. Rfo Conohos Hydroelectris Co
Jan. T .60
Feb. T .09 06
Mar. .58 .22
aor- .03 13
May .oh .29
Jume 1b3
July .16] .20f1.10] 1% 7 1.1811.00 35| .02 bae | a2
Aug. .09 a0l 38 18 55| 238
Sept. 05| 05| .35 .281.30| .25 2,28 | 2.36
act. 05 .05 | 101
Hov. ° 22
Dec. | 05 T |13 12 30| 7
[ ] 1stitude 28° 14+  ILongitude 105" 19'  Eleyation 3,780 Feet Period 1940-1951  Totel 1951| 8.0k | 11.49
[ Villalba, Chih, Hydraulic Resouroen
o1 01 46
01 o] 1o
. 01 .02 o2 .1k 29| .ob
. o2 .02 ok K
May o
i a0 .10
July ) EVRIES 2 o[ 0] 37 2 2,41
Avg. A5 L06 | L1k| .16 02 .01 1.0b 1.88
Sept..| BURS A9
oct.. .02 .o Ok .10
Ror. °
Dec. | .39 O] 08| T .12 Ry
1atitude 28° 01! Tongitude 105° 461 Elevation 3,940 Feet Perlod October 194C-1951  Total 1951 5.64
Standard gage Las Virgenes, Chih. Eydrsalic Resources
g, o 52
Fob. ol v o1 0
War . T T st .02 17
Apr T T 1
T | .0 TT ool o5 1
June T T T T 63 6
Jualy T €3] .43} .10 T 28] .30 1.6k | 2.28
Aug. o3l T |3t |T T 02| 16| 2] 1a;
sept.| T 02| o v 02| .01f .08 Ak} 1.66
oct. T -0 T K
Fov. [ 17
Dec. | .04 08 T T | .10 22 .50
Latitude 28° 10¢  Longltude 105° 38"  Elevation 4,068 # Period 1943-1951  Total 1951| 3,11 | B8.8¢
Standard gage Delicias, Chih. Hydrauic Resources
Jun. T T ET3
Yob. T T a2
Mer. ok 16| .25 a5k
Apr T Ol ok .20
May T .20 g0 20| 2
Tome T T 1.09
Juiy T k] 6| o6 20l 33 T B[ z.eo
aug. | T 09 03] .10| .08 .32 80| 220
Sept. | 7 T 29 12| .10 1| 220
oot T T T T 91
Fov . o 28
Dec. | .06, Ol T | .08 .18 A3
Intitude 28° 11 longltude 105° 31'  Elevation 3,710 Feet # Poricd 1933-1951 _ Total 1951] 2.97 | 10.53
Btandard gage Guerrero, Chih. Meteor. Serv. of Mex.
Jan, { .2 235 L T3 .58
Fob. T ® o
Mar. .08 a3l 02| 23] @&
x- .01, 0
Wo racord from May 1 to May 31 26
Fums d 28 -26) .54 | 354
July 16 20 T T |7 Job| 02| .c2 A3 .06) .05 T |T a1 .o Lk T |T 19| LTé| 3,07 ka2
Aug. 31 6 35 63 98| .20 1577 | T ,01{ .28 BUNS 191 J18] 6,15 | b
Sept. E 55| a1 o7l T 1.67] 339
Qct . T T (T 65 T L0k 05 .02 76| L3
Fov . 06| .03 w| s
Dec.. .02 :39] .15 561 .76
Latitude 28° 33'  Longitude 107" 30'  Rlevation 6,560 Faet # Period 1903-1951 18.43
Standard gage La Junta, Chih.
Jan. | .38 I | .15
Yob. .10 T T T .26
Mar . | i T | .08 15| .20 o7
Apr. 02| .09
e 1 T | .61 .09
oy | oW 2| as| el Leal Bl | .76 Lo3] .os] 7 | wo9] o1l .e3] 39| v | .61 7] .18 o8 Az
avg. | .o1) 28| 33} .12 33 1| 20| o .eaf 02| .63 i) T | .08 02| T | .19 63| .11 20 §96
Bept. |1.0L .19| .08} .08) .83| .07 .84 T 2.43
oct. 02 EUR 32} 02| .08 o) 140
Fov. Lo .28 oM 37
Dec. 26| 48 2% KY 90
Iatitude 28° 26'  Longitude 107° 20*  Klevation 6,750 # Period 19251951  Total 1951 19.01
Standard gage Chihuahua, Chib. Motoor. Berv. of Mex.
o
‘ [ LI T 02
20 T | .2 s
‘ 08 T T 08
™ T o[ .ob
T lr l T iT o6l |t | .06
T T ! | T |7 6] 20 23 T T T | T | .28] .49 FREN 151
2| 08T ae| .50 2| T TR .16 1.6
| e | .20] 35} 7| ob} ob 13
t T | ? T k]
H T T ]
.1sl LJ -2 i S 4 ke
[ ationta 28" % Togroute 206° Or' Elovation 8,650 Tuet F poviod 19001951 Motal 1901 | 5.2 | WAe |

# Soms wonthe miseing
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INCHES — 1951
m1112l5\h‘516\1‘s|9 1wl ||yl 1118192021222:&25259621aﬁzy;cnm"dm:r-l
iInches | Avernage
Stmiard gags Maclovio Herrera (Falomir), Chib. Meteor. Serv. of Mex
T, Oh Ok 3
yob. ob o3
War. »o 7 a1 .28
Ap 28
Vay 59 »| B
June ° 1.66
Jady 16 s £ 08 26 1.83 | .21
g | 28 ] 317 3.6
Sapt. O K L7k
Oct. 76
Yov. 0 .
Dec. 091 .08 ] 27| 128
Tatitude 29° 03'  Longituds 105° 06'  Klevation 3,380 Yoot F Poriod 19241951 Total 1951] 3.89 | 17.26
Standerd g3g0 . Cuchillo Parado, Chihuah Mexioen Bection I. B, & W. C.
Jom. < K BT}
Fob. T
Mar . .21
NEe .0
Yoy T 19|
~ e T | T
July Lo7| 06 T OF 26 T it
. | 01 T T T |rlr
Bept. 0% s e [T ] .M
oot T |t
Yov. L]
Dec. ) b
Iatitte 29° 26'  Longituds 104" 53  Wlevatlon 2,982 Peet
Standard gage Ojinaga, Chih.
Jen. 26
Pob. B T . H a7
. 31 . o e .20
Apr- . . o 23
oy T .20 39 9| 138 [ 56
June | 0B n el T
July T T 1 .16 1 .20 .16 20 1,30 | .07
g Fo Teoord from Augast 1 to Angust 3L 136
Bopt. T T 12
Oct. T T T 97
Fov. T M
Dec. oo | e
Txtieds 29° 3% Longitule 104" 25'  Kievation 2,620 Fest #-Period 1906-1951 7.6
stantard sew Cd. Acuiia, Cosh. Morioan Boction I, B, & ¥, C.
Jen. o
TPob. o
M. 1.08) 35| .79
s T 28| o
oy |20 7|7 .08 2.200 7 2.8
Jane | .08 T .16 .38 79| 1.38
July T
g, E-1 08| ?}o
Bept.. 08 1.91] 2.09
Oct. T T T 30| 7| T7
Tov. OM ob
Dec. T .29 K .33
Tatituds 29° 20' _ Lovgitude 100° 53'  Blevation 919 Faet. 2otal 1951] 9.8
Stendard gese Jiménez, Coahuila Mexloan Becticn I. B. & W. C.
Jan. o
Fod, 18| 08! T .26
Nar. 28 2.02 20
N L] * E Ed
oy W1k T 1k .16] 06| %23 k.63
Jupe 1.0 .16 i M3 1.69
may 32 ae
Avg- .10| 210
. T .10)3.60| T 3.70
3‘ T 16 ob| v Jr1} .28 2,19
wov. T T L]
Deo. sl Oh ]
Tatitude 29° O’ Longitude 100° ko' Elevation B1k Yoot Total 1951[16.21
Standart giee Piedras Negras, Cosh. Mexican Bection I. B, & ¥. C
Jon. Rocord began Jamuary 1, 1951 o
yob. 0| 07| .03 .20
Mer. A5 - 1. L01] 1.7
A T E)
oy | 12 03] .01]1.39 r 1.17 8 T 3.9
June 12| 23| T | T ks - kd 33
Faly o7 1] E
aug- EH
Sept.. T | .2311.33[1.63 T|T|T
oot. 136 T -83) vl Tl
o
Deo. 35 T LEENE
Tatitade 25° k31  lomgitude 100° WOt Xlevation 715 Foet
+ gtandard gage Allende, Cosh.
Jua. T
Teb. 12|
Mar. T | a0 a8 [ NERERRE
Apre
May 1.191 T T T {3.55| T
June 2,17 T 51|
23 a2
::?- i a7
Sept. k(1,00
Ot 87| .20 1.08]
ool 28
Tatitude 20" 21! Iongitude 100" 31'  Hlevstion 1,170 Yoot § Poriod 1947-1951__ Total 1951113.30 | 18.98
Hidalgo, Coah.

Mexicmn Ssotion I. B. & ¥. C.
B ERE

Stangnrd
T
Yar.
T T
7
July
1.10 36]
T
Loogstude 95° 52 ievation 499 Feet
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T LT DL PR B L [ [l =]

Btantard mgv Nuevo Laredo, Tamps.
8
Pob. T
r. .8
= 2%
Jure 19 T 1,96
uy bR
pio ¥
Bept. 2.83
[N 1.8
Tov. .81
Dec. 107
1atitade 21° 29° 16.28
Standsrd gage
Jom.
Pob.
er,
o
-y
Jee ]
July T |
Ang.
Byt
oot.
yov.
Deo.
Iatitude 26° B4t
Standerd gage
Jous.
Peb.
.y
"' T
June 0B
uiy 10
Avg.
Bept..
Oat.
Sov. 13
Do
Iatitube 27° 05"
Btacdard gage
Ja.
Fob.
Mar.
A T
May L]
June T |06
July
Avg- T
Bept. T
Oct .
Yor.
oo,
Iatitde 27° 8!
Stendart gage
Jon,
Tob.
Mer.
e '
el e la H
Jay
Avs.
Bept.
Ot
wov.
Deo. T
Tatitade 27° 33°
Standard g
Joa.
Pob.
Yo
'
June S8
July
avg.
sapt.
oot
oov.
Deo.
Latitade 27° 3%'
il S
Jan.
Fob.
Vor.
.
Moy T
Jene ?
July
Ang-
Bept.
ot
nov.
Des.
Iatitade 27° 36"
tangard gaow
Jen.
Tob.
12
.70 Ties

iz |pEt

73]

295

e

3 BRK

-
&
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INCHES — 1951
womth | 12| 3! x5 |6l 7)8i9|2in 12713 wiislwlww|B|w)lo|aa 22|35 |2n]|s5|26]|2 8 [e9|30|3n aor
Inchen | Average
Stapdard gage Lag. de Salinillas, N. L. Rydrenlic Bescurces
Jan. o 76
Yob. 23 k) 31| 73
. T | a2 7 1| 20| on| o1 18| &7
Apr. 12 22| o7
ay .08 08 o T T | .00 o .25 AR )
Jue 9| S9 | 1.3
iy oh 06 10|
8- 0 87 89 1 3.5
sept. 1.18[1.63) 12| .08 5.00 | 2.7
ot 39 2| .08 K a2 o | 160
Yor. T 22 gz | M
Deo. T T T 51
tativude 27" 26'  Longitude 100° 22¢  Elevation 750 Feet # Poriod 19401951 Total 1951] 7.75 | 1653
Stanlard gsae Andh N. L.
Jan.
Feb. JOh
War . 16 JOh| B3] .35
r
May 17
June &5 .59 m
ﬂ 37 L1k J08| .20
Sept.. 86 .79!
oct. 1.57| .57 a2 .02 18]
Wov. T .06
Dec. 02 86
Latitude 27° 35'  Longitude 100° 07'  Flevation £50 Teet # Poricd Jumo 1933-1951  fotal 1951( 8,17 | 16.5%
Stantard gage Guerrero, Tamps. Mexioan Section I. B, & W. C.
Jan. T T T
Peb. T T
N T T |r 06| .03 .09
AT T .08 T 53 .61
Yay o6 T a2 o7 T 27 52
June Abj k[T 2.7% 233] 3% 3.76
g o T T ]
Aug. T 26} .53 79
Sept. T 26(1.8116.29( 28| .79 26] .20 9,49
oot 45| .20 o 08 43 o3 13
wov. | O7( .12 081 T 24
Dec. | T ok O
Iatitude 26° 7 Longitufe $9° 201  Klsyatiom 295 Feet # Poriod 1936-1951  Total 1951[16.67
Btandard gage Cd. Miguel Alemin, Tamps. Mexioan Section I. B. & W. C.
Jon. [ T RERERE
Pob. T T T
Mar. 39 -39} 9| 20 .20 1.97
ApT. T {18/ T | T 1.18
May ? lr T 28 JT T 1.6
June 1.8 2.36| T | .9 433
July T 27| OBl 35
nug. |7 3 v | a3 T | 39 E-]
Som * [5.92{1.18{2.38(1.59] T T 11.06
oct. .20 .10} .69 .78 L77
Hov. Tl T|T
Doc. T r
Tatitwle 26° 24 Longitule 99° 021 Klevation 180 Yeet Total 1951)25.13
Stapdard gage Rayones, N. L. Hydraultc Resources
Jan. 0
Peb. 0 o
Mer, Tlr |T T|T|T R Ao .3%
Apr. RO S| T2
ey T T | .86 T T T T T L. 140
Juss T |2A9(2.52| T 5.0L [ 2.8
July T T L1
Ang. T T 35 Jo| T f[2.62] T 337 | 3.
Sept. 107 T [1.06| .68] T T | 2.8 | 2.87
oet. 65| 55| 1.20 | 1.80
Yor. T 35
Dec. ° 28
Latitude 25° O1' Tongltude 100° 05 Elevation 1,970 Feet # Period 1926-1951  Tetal 1951[15.35 | 15.62
o M. los, N. L. Eydraulic Resources
Jan. T | @] .08] .12] - B
Pob. | .08 06 21 J
Mar., B 05 T |.09|m T 15k 30k 13| 1
Apr. T a9l | .06 Bl o236
Hay .63 T a7 e o] [ 39 .0b a5\ 5.08 | 2.81
June 97/ .08 Ay 1.71)1.29] .16 bush | 398
50| .16] .05 22| BT eas
ﬂ 1.02 06 41| .23l 98| .29]2.28[3.16] 1k 8.57 | sl
Sept. 1.57| 7 [5.08§ .92 T E] 7.57 | 5.21
oct. 2.75{ .10 1.65] .63] T 46| .ov| 08 on 6,335 | 3.3
Fov. | 07[ 20 T a7 1A
Dec. 39 39 ] 1.1
Iatitude 25° 12'  Lemgitnde 59° 50! Elevatiom 1,420 Feet # Pericd 190h-1951  Total 1951 [36.11 | 29.20
Recarding gage Laguna de Sénchez, N. L. Hydraulic Bowowross
Jan. g ‘3
Tod. B
e, 26| S0y T | .28 314 .30 195 | &
roid L) " 6| a3 o8] 1 b | e
"y 1.26 26| a7 T 27| 26 T LRI » | 8|20 | 180
June | sl T T .10 1.59[3.15| T 553 | 3.5
25 T ak 20 B 305
x T .18 22 .oh|2.71|2.32] .18 5.60 | 5.38
Sept. .61]2.30(1.10[1.79]1.79 5|l 7 N 1:: 'r" a8 lg :;3‘93
St 136, T e e EHES E
Dec. -53
Tatitude 25° 21! Longitode 100° 16¢ Poriod April 19h1-1951  Total 1951[29.54 | 26.8%
Staniard gego Villa Allende, N. L. Hytrsullo Rescurces
oo T B[ 16 o] 8
e T T 1.00
o 1.15 .08 20t | T T |e.29| .16 BARES RIRE 4
e L .12 o 1.30 {.g §§
x| 16| .2k 8. 2.0] T 24 . X
w 2 N 16 v.08] 7063 | 356
-20[ k5] .08 M| .26 .esf 1,67 | 2.58
w T T <61 > 43 1.8 0.33[1.06| .B7{2.85| T 9.31 | 5.15
fopt- 2,09 .91[3.66] 94 08 7.8 | 6.9
oct. 1.98 | .50 2.09| .67 1.68 T 7.;Z 5.7
S e L 06 . 1.10
Dec. 65 6| 1
Intitode 25° 17°  lougitude 100° 01'  Elevatiom 2,210 Foet f Poricd 1938-1951  Totad 1951{k5.0% | 37.10

# Soow months wizsing
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INCHES — 1851
1]e 5 6 8|9 4 Totel | Rogael
3 5 7 e |um a3t ]s il 18|19 20|20 j22|e3iak |25 26ier|28)29)3 3% hes | Aversge
Recording gage Santa Catarina, N. L. Hydraulic Besources
Jan. 0 1.20
Yob. ° L6
ar. o7 33| -0 37] 12 9| 38
A obf 10 W1 T3
Yay oh 18| b .66 15 185 | 70
June | T 26| 05 1.57[3.30| T 338 { 2.56
July O oh | 148
Aug- . <O 13| 78| .82| .08 1.94 | 3.59
Bept.. ol[1.58f T |3.15] B3] T 5.20 | 3.%0
Oot. ob T | .20| b0 05| .36( 35 168 1.83
Yov. T | a2} .0k .16 o
Deg. 14| 1 82
Iatitude 25° U1’ Lomgitude 100° 26'  Elevation 1,970 Pest Poriod October 1957-1951  Total 1951[15.28 | 17.55
Standerd gage Monterrey, N. L. Bydrsulic Resources
Jan. -0ki .07} .01 12 &8
yob. oL T
Mer. 2157 .02 k| o2 Sk .86
xpr- ! .08
Moy 3% W8] LI5PT | T SO 7
June 69 1.06
July 10 02 02
Ang. 05 .20 T .26 okl .e2fi.o7| 6] o2
Sept.. 03 4.28 | .ok [1.29]2.38: .03{ ,06
oct. 70| W11 W06] Sk| .2k 08| 37| b0
For. | 13| .06
23
- Longitude 100° 18'  Elevation 1,730 Yoot
Las Comitas, N.
54 LY -4
.16} J16] .16 .01 .10} W3] .01 .0 .o2| 86| ‘60 10| 2,92 .92
.71{2.03 2.97 | 3.5
33 .09 08 W06] .56 | 1.58
Aug. A6] .01 @ 1[1.12]1.56 58 | o3
Sept.| o1 35 2h] 4| 55] .24 |v.051.38 53 .02 .26, 857 | 5.0k
oat. | a2 135 39 .22} 67| .36 3.6 | 2.3
Rov. 19| .05 23
Dec. 433 W35 .56
Tatitude 25° 26' _ Langitude 99° 07’  Klevatlon 1,670 Feet Poriod 1940-1951  Totad 1951{2h.46 | 19.76
Gtandard geae Villa de Santiago, N. L. Hydraulic Reacurces
Jan. o8] 1] a1 .8 9] o1
Teb. Lok | .06 .10 .gé
Mar. T | 39 T | ok LI R T |15k a8 2.56 | 1.08
Apr. No 4 for April 172
Moy 35 WO 27 agl T T | .2k 2w .08 R T T | M L26 1.9L 2.‘6!.
June 02 .18 1.86{ 4,060 .37 6.49 | 5,33
Juiy T W k| 3
Aua. 122 12 T 252} .55 9.8k | 3.36
Bept. T T T j5T] fe.95(1.b6 9.47 | B.9%
oot 1.18| .22 .12(2.17| .75 5.9 5.11
rov. | 12| .02 T b 136
Dec. 31 -3 1.08
1atitude 25° 25 Longitude 100° O7' Rlevation 1,360 Feat 38.14
Btandard gnge Cadereyta, N. L. Bydraulic Rescurces
Jan, of T froje .06 86
Feb. | T T -9k
Mar . 02 .38 88| a2 .o2| 1.50 1.30
apr. | 06| o 02| T w8 | 2.06
May .20| .10 W02 oél2.62] .06 53jT | T T (1.80| .14 5.53 | 2.39
June 06| 09| .02 1.8% J14|2.29) T W | 387
&3 22 152 2.07 | 2.63
Aug- T b a7 05 39| .08| .12 1.87/1.82 LBy | 36
sept .. oL 1.48] J27(6.62] 77 011 .01 .7 ook | béy
Oct. b.98] 35| .30 59 1.07| 37| .60[ .ob| 8.30 1 3.07
Fov. | .10 08| b 1.28
Dec 51 A1 83
Latituds 25° 36'  lomgitwde 95° 59°  Blevstlon 1,180 Fest F Pericd 1901951 Total 1951|38.16 | 27.38
Standard gage Las Enramadas, N. L. Hydraulic Resourcas
Jan. T O8[T [T | .66 107
Teb. o .63
Nar. a7 T T | .22 a2 51| 66
ar. | T (L79 L] .1 1.93 [ 2.6
Moy L8| T 26| T 38 T <34y £ 1.0 | 3.8
June i 4.33 ] .6 6.61 | 3.67
July T T |T 96] .96 1 237
Avg- T T 22| 0| L& 93l18 3.27 | 3.1
Sept . T [7.28{1.42 97T 38| o1 11,89 | 5.k2
oct. 33 1.75 L24{ .40 2,72 2,k3
Nov. T T 61
Dec. o .
Tatitude 25° 48'  Longitude 99° 16°  Xlevation 730 Feet # Pericd 1926-1951  Total 1951(29.35 | 25.56
Standard gage El Cuchillo, N. L. Bydraulic Resources
Jan. T 57
Tob. ° 58
ax T 2 | .01 J10f .01, d2 | da
- NERRC AR o5 ™ ml o
fss T | .02 36| .on sl o8l T 105 | 199
June 03 b1 18| 50 202 | 2.8
e HE) 1.56
Aug. .ox| .19 wo2| wo1f 11| 73| .08 118 | 2.56
Sopt. 1.58| .59|2.19{2.00 o3 50| .02 9.81 | bz
oot 29 661 <20 32| .6 1 19| 26
Mov. | w01 -2 3 B
N Dec. T T .51
Iatitede 25° 43!  Longitude 99° 16’  Klevatlon 590 Fest Period June 1938-1951  Total 1951[16.3h | 19.66
Standard gnge Gral, Bravo, N. L. Meteor, Serv. of Mex,
T [T [T [T T .81
Yo T T (T 20 .alT |7 A1 58
m‘ T T T k4 T 1.59
ey T EIR N T|T T | 8| 2.8
79{ T 1.0% 1.83 | 2.8
28 .36] .6 | 2.56
July T
T T 13| 21| .26) .29 8y | 29
be 1T T |r 536 Pt T34 3.6
. 1.21 31 k| 38 2.3 | 1.6
oct. T T T 2
. T |t |7 o 186
| tavitudo 25" 88 Longtvule 99° 09 Rlevation 390 Feot F Fortoa 1906-1951  Tota) 1952 [1k,09 | 20.47

# Same monthe missing
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INCHES — 1851
Hormal
MNeath | 1| 2 alslgls\-yislg mlnlu!uln‘u‘u‘u\m1920‘21 n‘z: etlalzs‘w ﬂelzgl;ol)ll urJ
[Inohes | Averegs
Btaniard gage Gral.Cepeda, Coah. Hydreulic Resouroes
[Gm. | o 56
Tob. ° B3
r, T T T A3 46] . .26 .15 1.23 3R
Apr. T | .07] Ob a1 37
wy .03 L] RRINCAR S T T| e
June 02 2| .o7) .06 2] 25 25 101 237
21[ 09| T | +10 T T o8] M| 3.8
ﬂ T T |31 7T T .0 03] £ | 3.08
Bopt.+ K] 60 T | 20| 81| 03] .83 37 SHT | T %09 [ 3.8
oot. T 60| 13 58] 13 14k [ 135
Nov. T | .57] .00 s 33
Dec. BT 03 B
Tatitude 25° 24 Longitule 301* 29 Xlsvation 4,920 Toet Period August 1926-1951 Total 1951(10.26 | 17.57
Btaniard gage Saltillo, Coah.
Jun,
Tob.
or. a6 .10 21| 39 .01
e
Yoy .06] 39| asl T | .08] .0 -«
June el T a2 39| a2
July 25 108! W11 ERIEYIEN 12|
avg. | T | 23] .ok .08 29} o2 M T .09/ .07
Sept. p 59(1:5211.08] .39[1.16} .bs| 36
oct, 08 20} 12| L0k} .78| .30
401 P
R -
Ramos Arizpe, Coah.
51| .2k a2
08 L] T T 25
SOk
T T “io
T L0k .11
2hl150] ak[e.53 27| kT
a2 22| 20 22| 7| 36
Tongltude 100° 58!  Elevation 4,550 Feet § Poricd 1907-1951  Total 1951]10.08 | 9.8
Ri da, N. L. Brirenlio Brocurons
Jun. .08 33
e T (T T .
Mar b 02 46} 20| 08| .16} 1.06 29
el ok 10} .02 Py ok .86} .06l i I 2008
E ELINX ok| .86} . 112
June 08| .16, 24 1:50
Ty oh 5| 8 | 3k
hug. Ob 10 a7 3 208
Bept. 12fe.05| .06[3.02] 20 ~oh 5.9 | 21
oot .08 22| .2h] .0h 1| ) 33 a| 1o
Bov. | OB i 8] .15 3] K
Dec. 0| 02 06 +
Tatitade 25 32'  Lomgituds 100° ¥2'  Elevatlon 6,690 Fest # Period Agril 19%h.1951  Total 195111089 | 9.51
Recording gage Ciénaga de Flores, N. L. Eytranlio Resources
Jan. 219] 6] 2] 36| 8
Teb. T T K
Mer. . Ak a1 33| 27| 06 g8 Ki
= T T|T | -0 1.08
Ny o | a8 T | as)aspT T 2.5 33| 23] 331 [ 2,30
June el b T .16 T Bt 189 | 2.92
iy T[T £ £ 8] 18| 08| 186 | 2.2
Ave. 20 09 10 A2) .20| 1] L13) .14(1.56 2.95 | 3.8
Bugt+ W25 | 26| 39 33 04| BEY 10,08 | 5.23
Oot. 3,181 .29 3| Lh2f 3T 21121 72| .06) 7.19 | 2.16
Tov. JB) .23 B B3
Dec. M 60 £
Iatitude 25° 5B Longitwle 100° 101  Klevation 1,760 Feet Period April 1938-1951  fTotal 1951{29.16 | sh.)
Recording gage Topo Chico, N. L. Rydreulic Besources
Jan. .01 .0t .02 67
Fob. L) T 90
Har, 35{ .07 L08{1.10( A7 2.0m| 8
ApT- 0 1.}
[ 05 T T g % 158
Juze az| T 110 . xd T 2, 2.63
.61 o9l 88 .6
::{ 28 211 81 J1h| 21| a0f2.01 3.6 | 3.3
Sept. 1.99]1.24 [3.30{ .83 a2 7.5 | 2.02
oot 3o Booord October 1 through Novesber 51 e
Hov. g
Beo. 2 AN Y T | B
1atitude 25" kg Tongitude 100° 20! Elevation 1,640 Feet # Pariod 1939-1951 21,58
Standard guee i N. L. Moteor. Serv. of Mex.
Jn. T [0].08[T | a8 B
Peb. o a7
Mar. RTI] A5l 6| o1 L .6
Agr. 0 ® T o | 1a9
Hay oL oLl e T T T 2,32} .09 2.7 | 1.8
Juze 5o 26 T3] M 2.02 | 2.76
.10 w123 s 2.M 2.8
ﬁ L) 22 T v | a3l 3| 2,53 zﬁ‘
gt s 18[ei08] (& S| .08 ho.09 | %
oet. 1.62| .20 2| am ) 26| 37| 2| 0w w16 | 1.6
Hov. O A7) .12 33 E-Y
Dec . 9| .09 .16
Tatitude 25° 59'  Longltude 100" 01 Slewstion 1,640 Fest § Period 1906-1951  Total 1951[25.66 | 20.78
Recording sage Los N. L. Rytraclic Rescurces
v [T |* | ] .7
Jan.
Pob. T T g
. a2 14| 21| .08] 3 o
Apr. -8 T 51, * * ' eg i;
az| .10 T | 72| 20 . . X X
ﬁ . 13 1.42 i 51 33 ek | 3.20
-2 29| I3
o T 28| 90| .59 17| 3
Bept.. 3| | .25(6.89| .79 <10} 73 hoso
oct. 1.89 | 9] .19 1.06| .57 B | am
Nov. | T .06} L . o
Dwo . T T 30
T [ aatituse &5° 3¢ Loogitude 99° 15°  Klevation 20 Joot F Period 19351901 Total 19532161 | 22.78

# Sowe monthe misaing
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RAINFALL ON THE MEXICAN SIDE OF RIO GRANDE WATERSHED

INCHES — 1981
Total
PLIN RS w15 ]26 |17 19 e3 | aufes| 26| 27|28 31 ur
Inchea | Average
N L. Hydrsulic Resouraes
Jan. T ] R ENE ]
yob. T IR RENE H oy
sor. T T L) .20 v |T )T |29 26 19~ | 3
ape. | 012 K .10 2,05 [ 1.
ay 06| T 33| .68] 09| .30] 1 0W 2.9 ).gl
June As| T | Y 32| 4| 1.32 | 3.38
iy ERIE) 1.8
Ave. .01 J0k| 05 W31 .43 o6 [ 2,60
Sept. T | 26| .5515.13(3.63| T | iT T o5 T T 6.66 | .30
Qet. | T [T v |33t |7 T[T (T} T a1 22l 25 T 24| si e | .02 2ole {r |7 |182| 208
Wov. | 0@ T T T T T T |* 20| 2| 3
pes. | T | T K T T | T T .ok sk
Tatitule 25° 3¢ lLongitude 95° 24 Klevation 820 Feet Poriod September 1939-195! Total 1951(15.5% | 2L.2k
Recording §a8° Cerralvo, N. L.
Jen.
Feb.
Mar. 06 2 43| .09
A | T 0L 1.80
Ny .c2| .85 1.58 T | B9 .63) .29 22
Jume Eakd -8 T | .3
July
ava. 0 b 09| 65 T
Sept. 370 B3T3 35
oot 1.52 o] 67} .22 7 | 30| 5k
Hov. | JO4| T
Dec. 22
Tatitude 26° 061 iongitue 99° 371 Rlevailom 1,130 Feet # Poriod
Recarding eage Comales, Tamps.
Jas.
Peb. T T
ar. a2 30 30 .10| 05
apr. | T JOb! W21
oy 1.7 ar e .33] 02 .18 a5
June 09 3 0191
oy
Avg. [T WL M6[ 08| 55| L66) B9
Sept.| .08 .10l Le7l|basezofl.21| 29 2061
Qot. 09 2k 1| 38
Yor. | .02 ob
Dec. | Ok 04
Tatitude 26" 14 longitude 58° 58'  Xlevation 270 Feot Poriod March 1938-1951  Total 1951(21.08 | 18.12
Becording gege Reynosa, Tamps. Eydraulic Resources
Jan. 12 2| 1.6
Peb. o o
. . 28 T | 39 . 124 | 6
Apr. -
i 10 1.6 .06f .12 T ‘ 28( 8] 2.87 2.3,’
el .08 371185 2.95 1 2,06
iy 12| 31} b3 136
Aug. | 63 T (T |T T 15[ .28 1.6 | 170
b T [2.a3)1.69) 8| T T | .86 3 5.3 | 2.7
Oct. 06| 38| .12| 561 1.6
Yov. | .13 T 12 ? .08 33
Dec. T T T !
Tatitade 26" 06* Tongitude 98° 17° Elevation 130 Teet § Period 1941-1951  Total 195115.52 { 16.9%
Btandard gage Retamal, Tamps. Mexicen Seotion I. B. & W. C.
Jan. | .03 T 18| a8 39 b
Pob. W1k 2| T T T .16 11
Mar. L] o L] T | .2 T | .06 T T | 2] a6 T y . 118
. T oufr | T K 2 52 25
ﬁ T | O T2 T (T iT |T P 43) .05 36| b1 | 2.60
June T | .67 7 AL3.951 T T 5.03 | 3.08
iy T |7 T | .71 | 0BT oo B
aug. [1.06] T ) 1] ® | e 8 03| 23 2,08 | 1.56
Sept. 28| .06l1.75(3.10( .30] .73 .08 T 10 T 6.0 [ 3.81
oot T T|T W51 15 04| 70 T8
Wov. | 0B{ T 06 T T | .10] T | 6 39 0h| 8 28
Dec. T T T 05) T A
Tatitade 26° 02'  Lomagitude 98° 02t Rlevation B2 Foet Foriod October 10493951  Total 1951(20.82 | 1b.55
Standard gege Control (C 1-K-9), Tamps. Rydraulic Resources
T 01| W01 1.36
9 T R
T T 1.10 T T T lust| a8 T 285 | 107
T T 230 g
T 06]2.131 T A3( 2291 .79) 3.70 | 3.37
¥o record for June 2.0
02! 03’ Q01 .03 21 -89
ST 22 B3 T 06| .67(1.57) .26 .35 NE5 | 3.20
T | .35 37|1.06{h.21] 16f T 22| T 30 T 6.65 | M8
T 1.65] .16 2.30| 32 02| hA5 G 2.0
® T T | .06} o4 .10 .37 K A
Dec. ® T T T 266
Iatitude 25° 58'  longitude F7° 491  Blevation 39 Feet # periocd 1542-1951 21.91
ftandard gage . Tamps.
Jaxn. +OL
Yob.
Mar. 9| 55|
Apr.
a7l .19
o 3.0 -15{1.02
ﬁ 136 1.61( .83 .87
St 1.06/
oot 2.30| .89 1.36| .14
Yov. |1.08] T |22 +06] 067 Oh
Tec. JOh| +02]
T Tasivee 3 F Periof 19123951 Total 1951|2717 | 27,10 ]
18 de Marzo, Tamps. Rydraulic Besources
T
r |7 T T [1.18] .39
2.09(%.17
1.26(6.50'

25% k1t nmguwhyr 49 Flevation 56 Feet
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INCHES—1851

[ . Jrotar] Sormu
Mot | 1] 23|45 |6 7|8 90|l lw|5(16]17j18|19 20 21|2e}25|ak)e5|26; 29|33 or
| Inches | Average
Standard gege Méndez, Tamps. 1950 Bydraulic Resouroes
Jan. L2k
Yob. 33|7 T
Mar. | 5| J0[.241 B3| T T 59
Apr- T 25| 19 .16] .64 T T
Moy 2,23 1.38
Jue | 1T [T
Juiy T
g Tle [T
Bept. T 3.07| .19
oot 5.00l2.26
or. T T
Dec.
Tatituds 25° O7'  Longitule 56° 35 Elevation k20 Fest Total 1550
Stentard ange Méndez, Tamps. 1951 Bydraulic Resouwrao
Jan. o 1.10
Fob. o &
) 15 s10| .79 1ov ] Loh
Apr T | .26 .26 1 1.39
T [T 50 T T |T s 1.75 | 358
June a2{ .23 T 170|153 3.8 | 2.8
July o 86
ag. | T T T 7.8719.65 17.92 | 4.50
Sept. 2.53( .33]2.88| T 15 E-1R 6.4 | 3.88
Oct. 1.25| .58, 22| .21 2.26 | 2,00
Hov. T T 28
Dec. [ 51
# Period 1939-1951  Total 1951[32.25 | 22.52
Recording gage Linares, N. L. Hydraulic Resources
Jan. ENES o] 9| [T | 0| 100
Pob. o[ Ok [ .85
Mar . 1.68 .01 05 T .06 06 W3) .68 T 2.67 L.20
Apr 22 39| .02} .06 69 | 2.5
Yey .01 (2,96 60| .86 01] .02| .18[5.51| .02 07| .06 .27 10,57 | 3.61
June a2/ .01 05 ST T3le.2k| 02 07 3.38 | 3.86
aay a T 1| 305
Aug. T JTh| .55 (1.68(2.91| .03 6.12 3.24
Sept.. T 6716.18| .54 T 8 9.13 6.9
oct. 1,46 [1.27 1.38| .20 s52( 55| .03 5.1 | 3.3
Nov. o1 T 07| 125
Dec- B .23 | 1.06
Tatitude 24° 521 longitude 99* 3h' 180 Teot # Poriod 1900-1951  Total 1951(39.12 | 31.25
Recarding gage Villagrén, Tamps. Ryraulio Reacurces
Jen. +20 J04| 04 T
Yob.
Mar. 08 08 .20| T Jobf 51 T
Apr. .10 .0l T 76| 06| .16|
Hay T | .9 20| 45 St} 1.26) 20| .33 .33
Juns 0] .16 1.02(5.51]
Ty 06|
Avg. .20| .08 T {3.54(5.35 .75|
Sept.. 29 b.651142| T RO .18
Oct. 76( 20 1.38} .06 27| .2 .08l
Fov. | T | .06 T
Dec. 0|
Iatitude 24° 29'  lomgitude 99° 29'  Elevation 1,260 Feet # Period 1939-1951  Total 1951(43.39 | 33.78
Bame mouths misaing
AVERAGE RAINFALL ON SUBDIVISIONS OF THE RIO GRANDE WATERSHED
INCHES .. 1951
Watershod Subdivision Yeur Jan, | Feb. | Mar, | Apr. | Wy Jupe | uly | Aug. | Sept. | Oct. | Wov. | Dec. Totay
1951 58'17 32 5T .23 .gﬁ 65'33 1.33 55;? N 6'12 g’; 5 .% 43 a66.15
Total 31 [ 30.37 7.9 23.13 | 32 R 192, 158.8 16.36 | 75 57 . 52.25 1.55
X1 Paso to Fort Quitman Formal g7 37 35 .29 A1 8L 2,38 1.96 1.4 95 U6 .65 10.52
Totals and Normals for the B1 Yoars 2671-1951, Inclusive
1951 .;g .06 .65 .25 .53 Se.bz éiﬁ 2.(?}7‘ ’ 48 2 Ol N .23 Mg.h;
Total 31 2055 | 21,55 | 30.95 | 50,19 79 | 265.18 | 203,54 | 163,25 | 79, 33.00 | br.go | o1,0u6.23
Fort Quitasn to Uper Presidio Formal SU1TB "8 7% | " [ | | am| eor] ws || s | 1e0
Totals and Noroals for the Bl Years 1671-1951, Inclusive
a8 | 120 o B [0 [adin | oot | vl | oot |03t | oke | a8 | 1003
Total 6 | 72, 162.87 [w2.B5 |200.59 | 159.98 | 172.02 | 199. 7.96 | 79 X 1,532.20
Pocos Rivor Sheffield to Pecos River Statlon | mormal T4 89 2.01 1.76 2,58 1.8 2.12 2.4%6( 1.8 98 82 %5.92
Totals and Normale for the 81 Yoers 1871-1951, Inclusive
1951 T g 2.17 ) 7 EANES o8 ED 8.
Total 56.23 | SL.97 21986 | wi73 [ 175700 | 243l09 |17kisy [137.90 [ gocow [ 1,780.78
Devils River Rorzal &5 6 2.7 182 2a6| 3.00| 213 | 170 [ 111 21,5
Totale and Normale for the 81 Years 1871-1951, Inclusive
1951 20 1 9'1“1‘9 .5 )2 AN I 5.92 19§‘gé o £ e!ggg
Total  [100.72 | 83.k2 07 |06.9 |236.76 {199 107,20 | 185.52 | 352.7 06 |112.50 |106.59 | 1,918.
United States Side Below Rio Grands C1ty | Formal Yh | e |V s 292 | @ 1.82 | eeg| Tw36| 2o | 139 | 132 23.70

| Totala azd ormals for the 81 Tears 1871-1951, Inclustve
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EVAPORATION IN THE RIO GRANDE BASIN
IN INCHES

In the United States

Evaporation is observed at seven stations operated and maintained by the United States
Section of this Commission from Presidio, Texas to Falcén Dam near Roma, Texas. At all sta-
tions, the exposure to wind is uniform and relatively unimpeded. The sites are kept cleared
of all high brush and trees within 150 feet and of all brush and tall weeds within 100 feet
of the fenced enclosures. Within the enclosures, all vegetation either has been eradicated
or is kept trimmed to within 3 inches of the ground surface. No water barrels, tanks, or
objects of similar size are stored within 100 feet of the enclosures.

Three types of pans are in use at these stations:

1. U. S. Weather Bureau Standard pan. A circular pan, 4 feet in diameter and 10
inches deep, made of 22-gage galvanized iron, is set on a wooden platform with the rim of
the pan 16 inches above the ground. The water level is maintained between 2 and 3 inches
below the rim of the pan. Monthly summations are made of the volumes of water which were
required to maintain the water level within the above limits throughout the month and to
bring the water level to the point of a fixed gage at the end of the month. These volumes,
together with the measured rainfall, are converted to inches of evaporation. This type of
pan is in operation at Dryden and Fort McIntosh (Laredo), Texas.

2. A circular pan, 2 feet in diameter and 36 inches deep, made of 22-gage galvanized
iron, is set in the ground with the rim of the pan 3 inches above the ground surface and the
top covered with a circular screen of No. 4 (1/4" mesh) galvanized hardware cloth. The water
level is maintained between 2.5 and 3.5 inches below the rim of the pan. Measurements of
evaporation are made in the same manner as for the 4-foot diameter pan. This type of pan is
in operation at Presidio, Johnson Ranch, Maravillas Creek, Dryden, Fort MeIntosh (Laredo),
and Falcén Dam, Texas.

3. A circular pan, 12 feet in diameter and 35 inches deep, made of 20-gage galvanized
iron, is set in the ground with the rim of the pan 3 inches above the ground surface. The
water level is maintained between 2.5 and 3.5 inches below the rim of the pan. Measurements
are made by a micrometer hook gage. This type of pan is in operation at Dryden and Fort
McIntosh {lLaredo), Texas.

Presidio, Texas Johnson Ranch, Texas Maravillas, Texas Dryden, Texas
2-Foot Pan 4-Foot Pan
Month
Average Average Average Average Average
1951 |Nov. 1949 1951 |Oct. 1949 1951 |(Nov. 1949 1951 | Sept.1949 1951 |Oct. 194k
-1951 -1951 -1951 -1951 -1951
Jen. 4.68 k.12 5.00 4,26 5.31 4,55 4.98 3.50 6.51 k.01
Feb. 4,62 4,78 5.26 5.36 3.90 h.24 4.k 3.87 5.85 5.50
Mar., 8.45 8.96 8.76 9.1k 7.16 7.58 7.32 8.06 9.78 10.26
Apr. 10.79 10.85 11.41 11.38 10.86 10.32 9.61 8.44 13.91 12.51
May 13.65 13.14 13.78 13.48 9.79 10.13 9.78 9.90 15.45 14,08
June 15.18 13.88 15.36 14,70 11.40 12.21 9.24 10.61 1h.21 15.69
July 14,10 12.65 14,12 13.72 11,00 11.19 13.95 12,81 19.50 16.20
Aug. 15.90 14.58 15.79 14,78 13.35 12.02 13.32 11.80 18.53 15.42
Sept. 12,63 10,98 13.13 11.76 11.04 9.52 10.k0 8.45 13.79 11.77
oct, 9.48 8.96 10,30 9.4y 7.92 7.93 7.78 6.22 9.83 7.7
Nov. 5.67 5.53 6.08 5.79 6.28 5.74 5.10 5.31 5.87 5.90
Dec. L.75 L.09 5.30 4.80 3,92 4,37 4,56 4,34 5.78 4.75
Total 119.90 112.52 12k,29 118.61 | 101.93 99.80 | 100.k4 93,31 139.01 | 123.56

Dryden, Texas Fort Mclntosh, Texas

Faleén Dam, Texas

12-Foot Pan 2-Foot Pan 4.Foot Pan 12-Foot Pan
Month Average Average Average Average Average
1951 |Oct. 1949| 1951 |Feb. 1950| 1951 |Feb. 1950 1951 (Feb. 1950 1951 |Apr. 1950
-1951 -1951 -1951 -1951 -1951
Jan, .70 3.59 4.59 5.45 3.88 5.2k
Feb. 3.;1 3.64 k.18 .13 6.18 5.80 3.97 3.80 6.21
Mar. 7.12 7.20 7.93 7.22 9.54 8.90 7.38 6.98 10.31
Apr. 9.88 9.4k 8.75 8.48 1.1 10.66 7.52 7.23 9.26 9.10
May 9.79 10.50 8.98 8.95 12,36 12.83 8.52 8.70 11.14 11.64
June 10.25 11.70 11.h0 11.15 14,09 13.89 9.72 9.78 13.58 13.50
July 13.25 12.46 14.59 14,21 17.95 17.56 12.82 12.56 14,31 15.15
Aug. 13.12 11.7% 12.08 12.56 14.89 15.68 10.49 11.06 12.00 13.02
Sept. 9.75 8.92 9.26 9.12 12,32 11.58 8.52 9.09 8.36 9.67
Oct. 6.9% 6.03 7.57 7.79 T4 8.39 5.80 6.40 6.82 7.5%
Nov. 4,73 4.95 |2 Lk ¥ 5,05 5.10 5.54 k.27 k.50 5,32 6.58
Dec. k.17 3.82 |* h.62 |* b.32 5.4b Lok 3.78 3.60 L,60 5.17
Total 97.21 93.99 98.69 122.17 86.67 107.15

® Egtimated * Partly estlmated
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EVAPORATION IN THE RIO GRANDE BASIN
IN INCHES

In Mexico

Evaporation is observed at nine stations, which are operated and maintained by the
Mexican Section of this Commission, on the R{o Conchos at Cuchillo Parado and along the
Rio Grande at Cd. Acufia, Jiménez, Piedras Negras, and Villa Hidalgo in the state of Coahuila
and Cd. Guerrero, Cd. Miguel Alemin, Retamal, and Matamoros in the state of Tamaulipas.
Records of evaporation in the Rio Grande Basin in Mexico are furnished by the Meteorological
Service of Mexico, the Ministry of Hydraulic Resources, and the Cf{a. Agricola y de Fuerza
Bléctrica del Rio Conchos, S.A.

At all stations operated by the Mexican Section, the sites are kept cleared of all high
brush and trees within 150 feet and of all brush and tall weeds within 100 feet of the
fenced enclosure. Within the enclosures, all vegetation either has been eradicated or is
kept trimmed to within 3 inches of the ground surface. BExcept for a water barrel and a
thermometer shelter in the northeast and northwest corners of the enclosures, the exposure
to wind is uniform and relatively unimpeded.

Three types of pans are in use at the stations listed below:

1. A U. S. Weather Bureau standard pan, 4 feet in diameter and 10 inches deep, made of
22-gage galvanized iron, is set on a wooden platform with the rim of the pan 16 inches above
the ground. The water level is maintained between 2 and 3 inches below the rim of the pan
and is measured with a micrometer gage. This type of pan is used at all stations except
Palestina and La Boquilla.

2. A circular pan, 4 feet in diameter and 10 inches deep, made of 22-gage galvanized
iron, is set on & wooden platform with the rim of the pan 3 feet above the ground. The
water level is maintained between 1 and 6 inches below the rim of the pan and is measured
with a micrometer gage. This type of pan is used at Palestina.

3. A circular pan, 4 feet in diameter and 10 inches deep, made of copper, is set on
concrete piers with the rim of the pan 18 inches above the ground. The water level is
maintained between 2 and 6 inches below the rim of the pan and is measured with a micrometer
gage. This type of pan is used at La Boguilla.

f. |. Madero Dam,
San Antonio, Durango | La Boquilla Dam, Chih. Yillalba, Chih. Chih. Delicias. Chih.
Month
Average Kormal # Normal Average #average

1950 | 1gusgn | 951 [a1gsas | 1991 [agho-s | 1951 | ages1 | MO agsos
Jan, 6.13 4,83 6.1k 4.29 6.85 | 5.8 6.52 b.42 3.95 3,64
Feb. 7.76 6.74 6.65 6.08 7.59 T7.31 7.46 5.52 373 5.21
Mar. 9.50 10.26 9.27 9.78 10.56 11.62 9.93 9.01 7.66 8.56
Apr. 11.62 11.01 12.99 11.84 14,20 13.52 14,05 12.15 9.83 9.96
May 12.63 11.98 15.20 14.09 15.58 15.39 15.83 1.7k 12.05 11.90
June 12.92 10.96 16.38 13.96 15.18 14,30 16.15 14,71 12.35 11.90
July 8.91 8.32 12.78 11.25 12.65 11.19 13.80 11.64 11.81 10.h1
Aug. 8.81 8.03 11.83 9.8l 12.46 10.02 12.60 11.17 11.26 9.02
Sept . 7.78 6.30 10.30 7.78 10.13 7.96 11.12 9.38 8.50 7.71
oct. 6.85 5.79 8.06 6.67 8.91 7.19 9.70 7.95 6.85 6,11
Fov. 6,22 5.10 5.71 4,97 5.82 6.77 L.g2 L.59 .3k
Dec. 6.17 k.39 5.27 3.86 6.61 k.93 6.42 4.87 k.45 3,51
Total 105.30 95.71 | 120.58 | 10k.k1 114.73 | 130.35 | 110.k8 98.03 92.27

Cuchillo Parado,

La Junta, Chih. Chih, Cd. Acufa, Coah. Patestina, Coah. Jiménez, Coah.

Month N
rmal bt

1951 #1326-51 1951 1951 1951 #19‘3”1":‘;1 1951
Jan. 3.20 2.72 5.13 5.16 5.26 5.48 3.68
Feb. 3.82 3.79 5.64 5.03 k.92 4,76 4,89
Mar. 5.81 6.41 10.13 9.9 6.25 7.03 9.39
Apr. 8.13 8.91 13.52 11.67 7.31 8.13 9.79
May 10.75 10.81 16,41 10.52 6.61 9.12 8.65
June 11.54 10.35 17.85 12,41 10.43 10.47 10,14
July 7.12 7.25 15.98 15.20 8.32 11,02 13.38
Aug. 6.32 6.29 16.02 1h.36 11.20 12.92
Sept. 6.24 5.42 12.73 10.%2 9.27 8.37
oct. 4,96 .75 9.98 6.80 8.27 8.15 5.91
Nov. 2.97 3.35 5.12 4.29 6.77 3.60
Dec. 2,69 2.50 5.15 3.63 5.72 3,06

[Towal | 7.5 | 7255 [133.66 ] 109.32 [ o712 | o3.18 1

# Some months missing



WATER BULLETIN NUMBER 21 — INTERNATIONAL BOUNDARY AND WATER COMMISSION

EVAPORATION IN THE RIO GRANDE BASIN

97

IN INCHES
In Mexico
Piedras Negras,
Coah. Hidalge, Cosh. Progreso, Coah. Sabinas, Coah. | Villa Juarez, Coah. | Don Martin, Coah.
Month
Averege #average Average Normal
w51 951 1951 | 395051 | 1953 |aguas1 | 1951 | aghg-sy | 1951 #1927-51
Jan. 4,33 k.35 3.8 k.63 3.15 k.20 3.47 3.10 342
Peb. 492 k.61 h.36 ko2 5.21 3.83 k.57 3.89 3.72 k.15
Mar. 8.02 7.50 7.71 7.46 7.61 6.96 7.64 T7.32 5.92 7.13
Apr. 10.67 11.20 9.03 7.92 8.76 9.73 | 10.56 8.20 8.71 8.79
May 9.76 12.33 9.33 9.09 9.00 | 10.35 9.67 9.16 9.06 | 10.15
June 11.39 13.h2 11.7% | 10.22 | 10.60 | 11.70 | 12.29 | 11.23 | 12.37 | 11.72
July 14,22 18.81 13.80 12.63 13.02 11.9% 1k .20 12.72 1L .65 12,39
Aug. 13.39 17.11 12,50 11.54 12.29 11.83 13,43 11.89 15.29 11.98
Sept. 10.89 12.82 8.59 8.4y 8.49 7.89 10.24 9.09 10.43 8.37
Oct. 6.80 8.01L 5.0k 5.70 5.94 5.98 5.80 5.96 6.73 6.23
Nov. 3.66 5.48 3.67 ka6 3.95 3.92 3.70 k.29 4.63 4.28
Dec. 3.9% 5.16 4,01 3.91 k.23 2.71 3.71 3.1h 4.8l 3.27
Total [101.9% o413 | 89.13 | 93.75 | 89.99 [100.01 | 90.36 | 99.45 | 91.88
tag. de Salinillas, Cd. Guerrero, Cd. Miguel Alemin, Montemorelos,
N. L. Cd. Andhuac, N. L. Tamps. Tamps. N. L. Monterrey, N, L.
o P # ¥
Normal # Normal Normal Normal
1951 Migzesy | 1951 |Tigzsm1 1951 1951 1951 P ghros1 | 1950 | Tigerm
Jan. L3 3.73 3.85 2.67 5.89 6.26 4.02 2.78 7.30 h.o7
Feb. 4.67 %76 3.83 3.48 6.80 8.7k 5.39 3.34 6.84 L.91
Mar. 6.93 7.89 7.7% 6.29 8.65 9.70 5.76 5.47 6.47 6.66
apr. 9.01 9.53 9.39 7.79 | 11.6k 11.36 7.2 5.83 7.55 7.68
May 9.00 10.28 9.22 8.89 11.76 11.32 6.09 6.42 7.2% 8.46
June 11.9% 10.93 10.96 10.21 14.99 13.93 8.00 7.72 T7.69 9.28
July 12.52 11.80 12.27 11.0% 17.14 15.92 9.63 9.11 9.79 10.13
Aug. 11,74 11,00 12.11 10.76 15.99 15.07 8.28 8.60 9.01 9.36
Sept. 8.94 8.11 8.13 7.32 10.70 10.11 5.47 5.7 5.71 5.90
oct., 6.72 6.27 5.13 5.5 7.81 6.97 3.78 3.90 5.37 k.92
Nov. .16 .69 3.49 3.58 5.11 4.89 2.84 2,94 5.14 4,03
Dec. b.43 3.57 3.58 2.60 5.33 479 3.11 2.59 5.08 3.69
Total ok g | 92.56 | 89.70 | 80.0k ;i21.81 119.06 69.61 6447 | 83.19]| 79.09
Las Enramadas, Ciénaga de
Las Comitas, N. L. . El Cuchillo, N. L. Saltillo, Coah. Rinconada, N. L. Flores, N. L.
Month
Average Average # Normal # Wormal Average # Normal
1951 | 195051 | 1991) 195051 | 1991 |Tigho-s1| 1991 |agegsi| 19911 agso51) 1991 agmisy
Jan. L.33 L.33 5.82 4.35 6.24 5.05 5.03 L35 3.89
Feb. L.98 4.8 6.94 5.39 5.93 5.36 L.93 b,02 4,33
Mar. 6.45 6.1 8.7% 8.48 6.98 7.72 6.1k 6.52 6.89
Apr. 8.0k 794 10.79 9.76 8.60 9.15 8.3k 7.51 7.79
My 7.92 8.61 11.15 | 10.95 8.22 9.31 8.13 7.7% 8.63
June 8.93 10.02 1h.29 12,42 7.40 9.50 9.05 8.28 9.21
July 10,02 15.34 | 1k.39 9.55 8.81, 9.18 9.21] 10.16
Aug. 12,70 | 13.19 9.57 8.46 9.70 8.59 9.75
Sept. 8.16 8.64 T.54 9.55 9.47 6.52 6.66 7.1 7.16
Oct. 4.39 5.09 %53 4,98 6.16 6.77 5.57 5.98 4.96 5.57 5.24
Nov. 2.43 3,34 3.16 3.78 4.70 5.11 6.24 5.13 3.25 k.53 1.5 (87}
Dec, 2.87 3.34 3.39 3.56 5.19 448 6.39 5.26 3.72 3.92 3.98 3.49
Total 111.37 | 104.76 87.19 86.39 77.03 81.03
Los Herreras, N. L.| Comales. Tamps. Reynosa, Tamps. Rio Bravo, Tamps. | Retamal, Tamps. | Matamoros, Tamps.
Month
orma. Normal #average
11 [Flommet | a9 #romer | v (Mo | st 1951 1951
Jan. 5.40 k.01 6.0k 4.39 k.67 7.9% 5.64 4,11
Feb. 6. L2 6.49 5.65 4.60 8.26 5.78 4.68
Mar. 7.90 7.7 8.10 8.59 6.67 9.6 7.33 3.81
Apr. 9.51 8.63 9.99 | 10.57 8.26 7.77 | 11.57 8.70 5.22
Yoy 9.33 9.39 | 11.12 [ 12.05 7.9 10.88 9.51 7.52
June 12.33 10,33 | 13.51 13.81 9.76 12.26 11.00 9.0l
Juiy 13.46 12.05 16.04 15.52 11,06 13.70 11.53 11.44
Aug. 10.85 11.33 13.32 13.91 9.11 10.35 9.7h 1k.11
Sept. 8.29 7.99 9.55 9.9% T.84% 8.30 8.19 7.93 12.k7
oct. 5.58 6,00 T.2h 7.88 b2 5.20 7.26 6.1 10.30
Nov. 4,58 L.72 5.59 5.88 3.87 kLo 5.29 4,00 4.k
Dec. 5.09 4,31 5.69 k.56 3.68 3.73 7.57 4.59 3.84
Totel | 98.78 | 91.22 [112.68 {ne.15 | 82.09 [112.96 | | 9100 | [ 90.95 | ]

# Some months missing
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TEMPERATURE, HUMIDITY, AND WIND

The mean monthly temperatures shown for Johnson Ranch in the United States and all stations in
Mexico are averages of daily maximum and minimum thermometer observations.

The mean monthly temperatures and relative hupidities at the Dryden, Fort Melntosh, and Falcdn
Dam evaporation stations were integrated from continuous records of hygrothermographs, housed in
louvered shelters, with the sensing elements of the instruments 16 inches above the ground and 9
feet southwest of either a 2 or 4-foot diameter evaporation pan.

Monthly mean wind velocities are based on the total miles of wind movement indicated by a
standard 3-cup anemometer, installed and operated according to specifications for a Class A Weather
Bureau evaporation station.

Mean Temperature — Degrees Fahrenheit
In the United States

Johnson Ranch, Texas Dryden, Texas Fort Mcintosh, Texas Falcén Dam, Texas
Month Average Average Average Average
1950 | g 1oheaagsi| 1991 | quy wgk7-agmy PR Feb. 1950-1951] 11 uly 1950-1951
Jan. 48.2 51.5 46.4 45.4 56.1 60.6
Feb. 53.6 59.0 51.6 #52.9 61.6 62.6 63.5
Mar. 64.5 67.3 60.3 60.0 68.5 68.0 69.6
Apr. 73.9 76.2 68.8 68.5 76.7 75.9 774
May 83.3 83.9 76.2 76.7 81.2 81.8 82.9
June 90.0 89.2 82.8 82.0 85.4 8s.2 88.3
July 90.3 89.0 87.5 83.9 88.9 88.5 89.6 89.5
Aug. 91.0 83.8 86.9 82.5 88.5 87.8 88.2 88.6
Sept. 85.0 83.5 79.7 77.2 83.1 8k.0 83.4 85.4
Oct. 76.8 754 71.2 69.7 77.0 78.1 1.5 79.0
Nov. * 62.0 2.2 5k 4 55.8 62.6 63.8 6.7 664
Dec. 58.4 55.7 51.5 50.4 61.3 58.7 64.0 62.0
Yearly 73.1 73.5 68.1 67.1 4.2 75.9
In Mexico — 1951 ,/
Cuchillo Cd. Piedras Villa Cd. Cd. Miguel
Month Parado, Acufia, Jiménez, Negras, Hidalgo, Guerrero, Alemén, Retamal, | Matamoros,
Chih. Coah. Coah. Coah. Coah. Tamps. Tamps. Tamps. Tamps.
Jan. 52.5 59.4 59.0 62.6
Pobd. 55.8 63.0 61.9 62.1
Mar. 61.5 65.5 £8.2 70.2 70.5
Apr. 61.3 72.3 72.0 71.2 75.9 76.6 76.6 15.0
May 77.0 79.3 771 7.4 80.h 81.3 81.7 79.5
June 85.6 85.8 8h.6 85.6 8L.2 87.8 86.7 82.4
July 86.4 91.4 88.9 89.6 85.5 89.6 88.9 84.9
Aug. 8.8 91.0 88.2 88.9 88.7 83.5 88.9 87.6 85.6
sept. 79.7 8k.9 82.4 82,4 83.8 82.8 8h.b 84.6 82,k
oct. 72.3 75.9 75.2 Th.3 77.2 7.9 1.9 79.2 77.2
Nov 56.3 59.2 60.3 58.1 60.8 644 65.7 66.6 66.2
Dec 53.8 55.4 55.8 5h.1 58.6 63.9 63.7 65.8 62.8
Yearly 69.5 741 75.6 76.1
Mean Relative Humidity — Percent
In the United States
Dryden, Texas Fort Mclntosh, Texas Falcdn Dam, Texas
Month Average Average Average
1951 July 1947-1951 1951 Fob. 1950-1951 1951 July 1950-1951
Jan. 3.9 53.1 504 51.6
Feb.. 48.2 #54.1 54.6 58.6 55.7
Mar. 3.7 39.6 48.9 9.7 57.3
Apr. 37.8 43.8 9.3 53.3 56.2
May 59.4 52.7 48.1 57.6 65.0
June 60.7 50,4 55.5 55.5 62.7
July 48.0 k7.5 50.3 51.1 57.4 56.0
hug. k1.9 48.5 53.3 52.2 59.6 57.0
Sept . 53.3 52.h 60.2 56.4 66.0 61.0
oct. 56.3 55.7 60.3 55.2 69.5 61.8
Nov. 53.1 k6.5 59.5 5%.0 62.1 56.6
Dec. L6.u 51.2 53.4 51.5 5k.9 53.0
Yearly 9.1 45.6 54.5 59.8
Mean Wind Speed — Miles Per Hour
In the United States
r Dryden, Texas Fort Mclintosh, Texas Falcdn Dam, Texas
Month Average Average Aver
1951 July 1947-1951 1951 Feb. 1950-1951 1951 July 195001951
Jan. 4.7 4.6 3.3 L.3
Feb. 5.1 #4.8 L3 3.8 5.9
Mar. 5.3 5.7 5.0 4.3 5.8
Apr. 5.9 6.0 .8 4.6 6.5
May 1.3 6.6 5.0 4.8 T.4
June 6.5 6.6 5.1 4.8 8.4
Juiy 6.3 5.6 4.8 k.9 7.8 8.0
Aug. 5.5 4.8 i3 k1 6.1 6.0
Sept.. 5.4 L3 4.0 3.6 5.5 5.6
oot k5 4.0 3.1 3.0 3.5 3.8
Nov. k.0 4,0 3.3 3.2 3.9 1.6
Dec. 3.7 3.7 2.8 2.6 3.3 3.6
Yearly 5.4 5.1 4.2 5.7

* Partly estimated # One month missing
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DRAINAGE BASIN AND IRRIGATED AREAS
Along the Rio Grande and Tributaries —1951

The total area within the outer rim of the Rio Grande Basin is about 335,500 square
miles; however, in many places, particularly along the southwestern boundary of the basin,
large areas contribute no surface runoff to the Rio Grande. Such non-contributive areas
constitute about 48.8% of the total area, leaving 171,887 square miles of productive water-
shed. Only the productive part of the watershed is included in the list below.

The irrigated areas shown below are listed according to the downstream sequence of the
points of diversion of their irrigation water and, consequently, they may or may not be
wholly within the indicated main river or tributary reach. They are all within the Rio
Grande Basin, except in the Lower Rio Grande Valley below the Rio Grande City gaging station
where water is diverted at numerous points to irrigate lands which are adjacent to, but do
not contribute surface runoff to the Ric Grande. All of the areas listed are equipped with
irrigation facilities. In the United States, all areas were irrigated in 1951; in Mexico,
the areas classed as "Secondary" are those for which water is available only after the water
requirenents of the "Primary" areas have been satisfied.

Drainage Basin Irrizated Areas—A
DESIGNATIONS OF Square Miles ‘e s —Aares
AREAS AND GAGING STATIONS United . United Mexico
M ite
States exico| Total States | Primary |Secondary Total
Above Elephant Butte Dem 25,923 025,923 5726,000 [o] o] 726,000
Elephant Butte Dem to Caballo Dem 1,295 0} 1,295 82 o ] 82
Above Caballo Dem 27,218 0|27,218| 726,082 0 0 726,082
Caballo Dem to E1 Paso Station 2,049 o| 2,049 101,803 [¢] 0 101,803
Above El Paso Gaging Station 29,267 0|29,267 | 827,885 [} 0 827,885
El Paso Station to American Dam N o} 4| 16,524 o] 0 16,524
Above American Dem 29,271 0l29,271 | 8k, k09 4] 0 )
American Dam to Judrez Station 41 47 88 ol 9,657 0 9,637
Above Judrer Gaging Station 29,312 y7129,359 | 8uk,409| 9,637 (] 85k ,046
Juérez Station to Island Station 6| u72| 618] 39,490 O o | 39,k
Above Island Gaging Station 29,h58|  519(29,977 | 883,899 9,657 o | 893,536
Island Station to County Line Station 4185 186 671 Ofe 0 0 0
American Dem to County Lins - Total 672 7051 1,377] 56,014 9,657 o] 65,651
Above County Line Gaging Station 29,943 705{30,648| 883,899| 9,657 0 893,536
County Line Station to Fort Quitmen 663| 679) 1,342] 18,767(d 0 0 18,767
Above Fort Quitman Gaging Station 30,606 1,384(31,990 902,666 9,637 [+] 912,303
Port Quitman Station to Ia Nutria 1,081 886| 1,927le 1,843] 6,k2k 0 8,267
Above 1a Nutris Gaging Station (Inactive) 31,647| 2,270|33,917 | 90k,509| 16,061 o| 920,570
Ia Nutria to Upper Presidio Station s80| 503| 1,083)¢  723[ 9,143 0 9,866
Above Upper Presidio Gaging Station 32,227| 2,773|35,000|7905,232| 25,204 0 930,436
Rfo Conchos above Boquilla Dem ol 7,322| 7,322 o| 2,965 0 2,965
Rfo Conchos below Boguilla Dam ol17,419]17,419 0]188,0u47| 12,108 200,155
Rfo Conchos - Total o2k, 74124, 741 0{191,012( 12,108 | 203,120
Upper to Iower Presidio Station -
excluding Rfo Conchos 21 5 26 1,279 [} 0 1,279
Upper to Lower Presidio Station - Total 21|2k, 746 2k,767 1,279|191,012{ 12,108 204,399
Above lower Presidlo Gaging Statlon 32,248127,519(59,767 | 906,511 216,216| 12,108 1,134,835
Alamito Creek above gaging station 1,504 o} 1,50k|g 521 0 0 521
Terlingua Creek above gaging station 1,070 ol 1,070 [o] o] 0 [+]
Iower Presidio to Johnson Ranch Station -
excluding Alamito and Terlingua Creeks 1,439| 2,671| 4,110|n 3,787| 3,460| 1,977 9,22k
fower Presidio to Johnson Ranch - Total L,013| 2,671 6,684 4,308( 3,4607 1,977 9,745
Above Johnson Rench Geging Station 36,261 30,190 66,451 910,819 219,676 14,085 1,144,580
Johknson Rench to langtry Station 6,594 6,330112,92k[1 4,040 o (] 1,040
A‘bo:e ggtry Geging Station hzisss 561520 79;375 914,859 219, 676] 14,085 [1,148,620

a 1951 acreage not known; latest avallable data from Water Bulletin No. 20. D Excludes 4,942 acres irrigated

= from wells. ¢ Excludes 9,760 acres irrigated from wells. d Excludes 5,980 acres irrigated from wells.

e Excludes 317 acres lrrigated from wells. £ Excludes 446 acres irrigated from wells. g Excludes 183 acres

~ irrigated from wells and 22 acres from springs. b Excludes T77 acres irrigated from wells. 1 Includes
3,435 acres irrigated by spreader dems and excludes 10 acres irrigated from wells.
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DRAINAGE BASIN AND IRRIGATED AREAS

Along the Rio Grande and Tributaries —1951

WATER BULLETIN NUMBER 2} — INTERNATIONAL BOUNDARY AND WATER COMMISSION

Drainage Basin .
DESIGNATIONS OF Square Miles frrigated Areas—Acres
AREAS AND ; i i i
GAGING STATIONS United Mexico| Total United Mexico Total
States States Primary | Secondary
Pecos River above Girvin 29,562 o| 29,562|4 116,860 [+} 0| 116,860
Pocos River, Girvin to IBWC Gaging Station 5,731 o| 5,731k 352 0 0 352
Pecos River above IBWC Gaging Station 35,293 o| 35,293|" 117,212 [} 0 117,212
Goodenough Spring above Gaging Station 1 0 1 [s] o] [o] [+]
Devils River above IBWC Gaging Station 4,185 ol 14,185|m 0 0 0 0
Arroyo las Vacas above Gaging Station 0 160 160}~ [} THh hok 1,235
langtry to Del Rio -
excluding sbove tributeries 6| 2,495 2,911jn 62 [ [+] 62
Langtry to Del Rio - Total 39,895( 2,655| 42,550| 117,674 Thy Lol | 118,909
Above Del Rio Gaging Station 82,750]39,175{121,925| 1,032,533{220,417| 14,579 |1,267,529
San Felipe Creek above Gaging Station L6 0 k6 1,138 [} 0 1,138
Pinto Creek above Gaging Station 236 0 236|p 50 ] 0 50
Rfo San Diego sbove Gaging Station o] 916 916 o| 12,850 [} 12,850
Rfo San Diego - Total 0 926 926 o{ 13,838 7h1 14,579
Rio San Rodrigo above Geging Station o 591 591 o1 3,707 3,212 6,919
Rfo San Rodrigo - Total o| 8k 842 ol 6,1718] 3,954 10,132
Del Rio to Eagle Pass -
excluding above tributaries 1,213 34 1,527(q 36,537 W9k o] 41,579
Del Rio to Eagle Pass - Total 1,h95( 2,082] 3,577 37,725] 24,958 4,695 67,378
Above Ragle Pasa Gaging Station 84,245\ 41,257{125,502| 1,070,258]245,375| 19,274 {1,334,907
Rio Escondido above Gaging Station ol 1,279 1,279 o| 6,177 8,649 14,826
Rfo Escondido - Total 0} 1,320f 1,320 o| 6,177 8,649 14,826
Eagle Pase to E1 Jardin -
excluding Rfo Escondido - Total 36| 1,485| 2,221 180(r ] 0 180
Eagle Pass to El Jardfn - Total 736| 2,805| 3,541 180|~ 6,177|  8,6k9 15,006
Above El Jardfn Dem Site 84,981 (4k,062}129,043| 1,070,438|251,552| 27,923 |1,349,913
El Jardfn to laredo - Total 737| 1,079 1,816 6,300| 7,413 [ 13,713
Above Laredo Gaging Station 85,718{45,1b1{130,859 1,076,758 258,965 27,923 |1,363,626
Rfo Salado above Venustiano Carranza Dam 013,819 13,819 o| 54,363 8,896 63,259
R{o Salado above Gaging Station 021,503 21,503 0|106,008] 19,027 | 125,035
Jaredo to Zapata - excluding Rfo Salado 1,097 967 2,06k|s 12,7k6| 2,718 0 15,464
laredo to Zapata - Total 1,097|22,k70| 23,567|7 12,746(108,726] 19,027 | 1ho,h99
Above Zapata Gaging Station 86,81567,611 154,426 1,089,484|367,691| 46,950 [1,504,125
Zapata to Falcén Dam Site obs|  169| 1,11k 2,724 247 0 2,971
Above Falcdn Dam Site 87,760|67,780|155,540| 1,092,208|367,938| 46,950 [1,507,096
Rfo Alamo above (Qaging Station o| 1,663 1,663 o| bh,9u2 5,436 10,378
Falcén Dam Site to Roma -
excluding Rfo Alemo 87| 158 245 2,778} 1,730 0 1,508
Falcén Dam Site to Roma - Total 87| 1,821 1,508 2,778 6,612 5,436 14,886
Above Roma Gaging Station 87,847|69,601|157,448| 1,094,986|374,610) 52,386 1,521,982
Rfo San Juan above Marts Gdmez Dem o|12,473] 12,473 o|102,548| 671,212 | 169,760
Rfo San Juan - Total 0]|12,6791 12,679 o|218,kk0] 67,212 285,652
Roma to Ric Grande City -
excluding Rfo San Juan 678 181 859 3,k61| 1,236 4] 4,697
Roma to Rio Grande City - Total 678 12,860} 13,538 3.461|219,676] 67,212 290,5h9
Above Rio Grande City Geging Station 88,525(82,461§170,986| 1,098,447|594,286] 119,598 11,812,331
Rio Grande City to Anzalddas Dam Site ko9 415 82k 119,697 2,471 [+) 122,168
Above Anzaldias Dem Site 88,934[82,876(171,810{ 1,218,1k4|596,757| 119,598 1,934,499
Anzaldiss Dam Bite to Eldalgo 6 15 21 8,808 0 0 8,808
Above Hidalgo Gaging Station 88,940|82,801| 171,831 1,226,952|596,757| 119,598 1,943,307
Hidalgo to Matamoros 26 26 52|  b6k,998] 50,656 0| 515,654
Above Matamoros Gaging Station 88,966|82,917]171,883| 1,691,950| 647,413 119,598 (2,458,961
Matamoros to Lower Brownsville 2 2 4 18,465 0 0 18,465
Rio Grande City to Lower Brownsville bL3} 458 901 611,968| 53,127 o| 665,095
Above Lower Brownsville Gaging Station 88,968{82,919|171,887| 1,710,415 647,413( 119,598 |2,477,426]
Lower Brownsville to the Gulf of Mexico 3,697
Above Gulf of Mexico 1,714,112

J Excludes 111, 500 acres irrigated chiefly from wells, 1949 data.

wells and 230 acres from eprings. m Excludes 395 acres irrigated from wells.

gated from wells. p Excludes 297 acres irrigated from wells.

T Excludes 247 acres irrigated from wells.

k BExcludes 9,103 acres. irrigated from

n Excludeas 71 acres irri-

q Excludes 85 acres irrigated from wells.
8 Includes 535 acres irrigated from tanks.
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CORRECTIONS TO PREVIOUS WATER BULLETINS

ALAMITO CREEK NEAR PRESIDIO, TEXAS: The zero of the gage is 2,541.61 feet above mean sea
level, U.S.C. & G.S. datum, determined by levels run in January 1950 and tied to a U.8.C.
& G.S. bench mark elevat ion established in 1943. Previously published elevations are
erroneous.

DIVERSIONS FROM THE RIO GRANDE ON THE UNITED STATES SIDE BELOW RIO GRANDE CITY: In Water
Bulletin No. 18, the total irrigated acreage should be 588,720 acres. In Water Bulletin
No. 19, the total irrigated acreage should be 612,521 acres.

DRAINAGE BASIN AND IRRIGATED AREAS ALONG THE RIO GRANDE AND TRIBUTARIES: The following data
are the correct irrigated areas for Water Bulletins Nos. 18 and 19:

WATER BULIETIN NUMEER 18
United Mexico
DESIGNATIONS OF AREAS AND GAGING STATTONS States Primary Second Total
Rio Grande City to Iower Brownsville Statlon 585,220 63,753 0 648,973
Above Iower Brownsville Gaging Station 1,777,832 617,019 123,058 2,517,909
lower Brownsville Station to the Gulf of Mexico 3,500
Above Gulf of Mexico 1,781,332
WATER BULIETIN NUMEER 19
United Mexico Total
DESIGNATIONS OF ARRAS AND GAGING STATIONS States Primary Secondary
Rio Grande City to Lower Brownsville Station 608,021 93,653 0 701,674
Above Iower Brownsville Gaging Station 1,821,384 T04,7h0 123,058 2,649,182
Lower Brownsville Station to the Gulf of Mexico 4,500
Above Gulf of Mexico 1,825,884

RAINFALL ON THE UNITED STATES SIDE OF THE RIO GRANDE BASIN IN INCHES: According to a recent
study of original rainfall records, the records for the station and years listed below,
published in previous issues of this Bulletin, were incomplete or erroneous. The monthly
and yearly normals for these stations have been recomputed on the basis of these corrected
figures.

Total | Normel
lm 1|23 u]:'s 7|18]|¢9 m[u]n‘n 1k|15 16 (171819 |20 |21 m!z; zhlz:leﬁlzrleﬁ]wlw]n A"’ }
l”““' razage
Btendard gage H. M. Greenwood (Cienega Ranch) 1941 H. M. Orsemwood
;'-‘14 Becord began March 1, 1941
ner. o7 2.2 ) o7
Apr. 60|22 3.
May N 05 &1l 3 2.3 26 13) .22 5.2
June | %5 .39 53| .21 1.99]1.30 by
iy a2 ] 193 10 35 30| 3.61
aug. | 106 .&| 1.bg| 28] 58 3.08
Bopt . 25 T3( 23 29, -1} .3 ohe) 52| 73] ka3
oot 133 2.07|1.25 1.1 5,56
ov. °
Dao. 3 50} .06 Y
Iatitude 29° 48 Iongitude 108° 13*  Blevation ¥,000
Standard isge H. M. Greenwood (Cienega Ranch) 1942 H. M. Greenvood
Jaa, °
Teb. BL 16| .26
e °
AT B - ,};
4 S 15 | =
Juy 3 31 .66
Avg- 70 31 17 26 20 48 2.38
Sept. 98 1.91 38 e 21 3.70
Got. 30 09 - -39
Tov. 60| &0
Dec. 18 6] 10f Th
Total 1542}20.62
Standard gage H. M. Greenwood (Cienega Ranch) 1943 H. K. Greemvood
Jan. &o| 40
. c
Tob: a2 a2
. o
fad 20 .30 .6l 1 121
June 19 Bsl Bal 1.33
iy |1.27| 26 32 32| e 25| 30 25) 3.3
Avg- 26| 26
Sept. 16 73{2.42] ke 37 :.w
oot AL 3 N
oo 55 67] .10 50} 1.82
fotal 19a3[13.47
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CORRECTIONS TO PREVIOUS WATER BULLETINS

RAINFALL ON THE UNITED STATES SIDE OF THE RIO GRANDE BASIN IN IKCHES

Total | Normal
Momth | 1 2{ 3| wts| 6|7 9 w0 | |13 []|15)16]17(18]19 } 20 | 21| 22| 23 214| o5 | 6| 27 3 or
] i Inches | Average
Standard sage H. M. Greenwood (Cienega Ranch) 1944 H. M. Groenwood
By 84
21 a2 33
0| .1 .21
°
36 .36
June | .08 .25 49 96 13| W56 o7 3.16
July .10 14 .12 G 1.00
g - 1,29 35| .09 29 4.00 09 6.11
Sept. 2511781 23| a2 a3 %0 557
Oct. | .ok o7 05 16
. S W5k
Deo. 137 03 1.k
Total 1944119.68
Standard gege Greenwood (Cienega Ranch) 1945 H, M. Greenvood
Jan. .28 .28
. °
. 32| 12
Apr. 16 50 .06 2
o
June 16 26
July 2.8 |20 85 81 .26 7.20
i1 33 .18 1.27} .02 1.91
Sept. 9 Bt .12 1.19
37) .0b 1.23 1.0911.10 3.83
o
Total 1945(15.41
Standard gage Greenwood (Cienega Ranch) 1946 H. M. Greemvood
132 18 10 1.0
o7 o
o
82| .20 1.02
15 15 -30
June | 58] 28] .12! ] 35 51 2.17
July 26 I 15 B2
! 54 35 36| 12 1.37
Sept.| -9%| .62 1.65 W04{1,60/1.15| .22 126 6.36
. .88 51 42| .16 +06) 2,43
Bov.
. d 29 &
Totad 1946]17.13
Standard gage H. M. Greenwood {Cienega Ranch) 1947 H. M. Greemwood
Jan. a5 -39 2k 8
. °
Mar 8] .08 20 46
o
BUI 1 -] - 35 16
June .23 12 37
)
Pu:'. 2 1.43 1.23 2.88
Sept. 8| 371 435 130
oot 13 25 L
Nov. 30 <30
. -9 15 03 1.11
Total 1547] 9.02
Stendard gage H. M. Greenwood (Cienega Ranch) 1848
W15 )
o
°
1.33) i3] 1.76
A7) -291 20| .66
June 1) 14 230 53] .11 1.30
July 21} .16 30| 57 1.2
. °
it 48 48
s’p, .16 W11 -84 .19| .58 1,68
a1 21 22
.11 10 21
Total 1948| 7.70
Standerd gage B. K. Davis
<65
o
.10 <33 .63
o
a5 95 .10 2.20
June 25 50| 48| .10 131
gy -32
. 22 52 30| 1.0
Sept .50 50
.10
Lo
82 215 97
Tatitude 30* O7°  loogituds 103° Ui+  Elevation 5,000 Feet Totel 1947 7.32
Standard gage B. H. Davis Ranch 1948
&1
T 60| .28 A2
Jume | 1.12 38 34 25
E 5 8 80| 136
e 53 85 20
o a7 21 38| .6 7|
Total
Standard gege Crosson Ranch 1845
. Ko daily records available for 1945
June 1 L
e l
Sopt.
pod 1
Iatitude 30" 03'  Iongitude 103° 43+  Eleyation 4,760 Total 1945{19.72
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CORRECTIONS TO PREVIOUS WATER BULLETINS

RAINFALL ON THE UNITED STATES SIDE OF THE RIO GRANDE BASIN IN INCHES

103

8

112 |23 1k

9!10

BEsE

19|20

2a1fe2!23

ABE

28

29

Total | Normal
or
30 | 31 f1nches | Average

LT LILLT:

Crosson Ranch

1846

B, E, Daris

Jan.
Fob.

o daily records available for 1946

Crosson Ranch

.15 2,55

a5

=51

72

68] .2h|

Total 1947]20.7%

Crosson Ranch

1948

¥

33

21

oTH

1.57

Steve b Ranch

1847

W50| 85| .07

210

an

30
1.02

Iatitude 30° 11'  Lengitude 102° 53

Klovation 4,300 Pest

58

-5

10

1.02| .07
W13 <35 .07

Total 1048[11.06

.15

30

3b|

20
& 50

-36]

15

Iatituds 30° 23'  Longitude 103" b5

Elevation 4,900 Peet

Total 1948]10.75

* Cumulative mount for two or mors days






